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PREFACE

A highly skilled professional team of Physics Wallah (PW) works arduously to ensure that the students receive
the best content for the JEE exam.

From the beginning, the whole content team comprising faculties, DTP operators, Proofreaders and others are
involved in shaping the material to their best knowledge and experience to produce powerful content for the
students.

Faculties have adopted a new style of presenting the content in easy-to-understand language and have provided
the team with their guidance and supervision throughout the creation of this Study Material.

Physics Wallah (PW) strongly believes in conceptual and fun-based learning. PW provides highly exam-oriented
content to bring quality and clarity to the students.

A plethora of JEE Study Material is available in the market but PW professionals are continuously working to
provide the supreme Study Material for our JEE students.

This Study Material adopts a multi-faceted approach to master and understanding the concepts by having a rich
diversity of questions asked in the examination and equip the students with the knowledge for the competitive
exam.

The main objective of the study material is to provide a large number of quality problems with varying cognitive

levels to facilitate the teaching-learning of concepts that are presented through the book.
It has become popular among aspirants because of its easy-to-understand language.
Students can benefit themselves by attempting the exercise given in this problem booklet.

The questions are strictly designed in accordance with the exam relevant topics that help to develop examination
temperament within the students.
Mastering the Physics Wallah (PW) study material curated by the PW team, the students can easily qualify for the
exam with a top Rank in the JEE.
In each chapter, for better understanding, questions have been classified according to the latest syllabus of JEE
Mains.

(J The nature and diversity of the equations help students to ace the examination.

3 Quality questions to strengthen the concept of the topic at the zenith level.

BOOK FEATURES
3 Topic wise MCQs and Integer type questions
O Strictly as per the latest NTA syllabus

J Assertion Reason, Matrix match & Statement based questions also included in exercises.
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Gingle Option Correct Type Questions (0] to 57))

1.

The set of intelligent students in a class is-

(1) anull set

(2) asingleton set

(3) a finite set

(4) not a well defined collection

Which of the following is the empty set

(1) {x:xisareal number and x2— 1 =0}

(2) {x:xisareal number and x2+ 1 =0}

(3) {x:xisareal number and x2—9 =0}

(4) {x:xisareal number and x2 =x + 2}
ThesetA={x:x e R,x2=16and 2x =6} is
(1) Null set

(2) Singleton set

(3) Infinite set

(4) not a well defined collection

Which of the following is true?

(1) 3,71 (2, 10)

(2) (0,0) c(4,0)

3) G.7<i57

@) [2,7]1<(2.9,8)

The number of subsets of the power set of set
A=1{7,10,11} is:

(1) 32 (2) 16

(3) 64 (4) 256

Which of the following collections is not a set?
(1) The collection of natural numbers between
2 and 20

The collection of numbers which satisfy
the equation x> —5x + 6 =0

The collection of prime numbers between
1 and 100.

The collection of all intelligent women in
Jalandhar.

2)
3)
(4)

SETS

10.

11.

12.

13.

The set 4 = {x : x is a positive prime < 10} in

the tabular form is

(1) {1,2,3,5,7} (2) {1,3,5,7,9}

3) {2,3,5,7} @4 {1,357}

Which of the following sets is an infinite set?

(1) Set of divisors of 24

(2) Set of all real number which lie between 1
and 2

(3) Set of all human beings living in India.

(4) Set of all three digits natural numbers

Power set of the set 4 = {¢, {¢}} is:

(1) {0, {9}, {{0}}}

(2) {9, {0}, {{}}, 4}

(3) {9, {0}, 4}

4 o}, o4}

Given the sets 4 = {1, 2,3}, B= {3, 4},
C=1{4,5,6},then4d U (BN C)is

(1 {3} () {1,2,3,4;
(3) {1,2,4,5} 4 {1,2,3,4,5,6}
Letd={x:xeR, -1<x<l1},B={x:x€eR,
x<0orx>2}and 4 U B=R - D, then the set
Dis

(1) {x:1<x<2} 2) {x:1<x<2}
(B) {x:1<x<2} 4) {x:1<x<2}
The smallest set A such that
Au{l,2}=1{1,2,3,59}is:

(1) {2,3,5} (2) {3,5,9}

3) {1,2,5,9} 4 {1,2,3,5,9}
If4=1{23,4,8,10}, B= {3, 4,5, 10, 12},
C=1{4,5,6,12,14} then (4N B)u 4 N C)

is equal to
(1) {3,4,10} ) {2,8,10}
3) {4,5,6} 4) {3,5,14}



PARAKRAM JEE MAIN BOOKLET

14.

15.

16.

17.

18.

19.

The shaded region in the given figure is

A
C B
(1) AnBuUO) 2) AuBnNO)
(3) AnB-0 4) A-(BuUO)

LetU=1{1,2,3,4,5,6,7,8,9, 10},
A={1,2,5},B=1{6,7},then4 N B'is

1) B 2) 4

3) 4 4) B
IfA={x:x=4n+1,n <5, n e N} and
B={3n:n<8,neN},thend—(4-B)is:

(1 {9,21} (2) {9,123}
(3) {o,12} (4) {6,21}
AuB=A4AnNBif:

(1) Ac B (2) 4=8B
(3) 4o8B (4) AcB

If aN = {ax : x € N} and bDN n c¢N = dN, where
b,c e N,b>2,c>2 are relatively prime, then
which one of the following is correct ?

(1) b=cd

(2) c=bd

(3) d=bc

4) d2=bc

Consider the following statements:

1. NU(BnNZ)=(NuvB)n Zfor any subset
B of R, where N is the set of positive
integers, Z is the set of integers, R is the set
of real numbers.

2. Letd={ne N:1<n<24,nisamultiple
of 3}. There exists no subset B of N such
that the number of elements in A is equal
to the number of elements in B.

Which of the above statement(s) is/are correct?

(1) 1only

(2) 2only

(3) Both 1 and2

(4) Neither 1 nor 2

20.

21.

22.

23.

24.

25.

Which of the following venn-diagrams best
represents the sets of females, mothers and

(10:05@ ) %)
QO

O @ @)

Let 4 and B be two sets. Then:

(1) n4uB)< n(4nNB)

2) nAnB)<n(AuvB)

3) (AN B)=n(4 U B)

(4) can't be say

In a college of 300 students, every student reads
5 newspapers and every newspaper is read by
60 students. The number of newspapers are-
(1) atleast 30 (2) atmost 20

(3) exactly 25 (4) exactly 30

In a city 20 percent of the population travels by
car, 50 percent travels by bus and 10 percent
travels by both car and bus. Then persons
traveling by car or bus is

(1) 80 percent (2) 40 percent

(3) 60 percent (4) 70 percent

In a town of 10,000 families it was found that
40% families buy newspaper 4, 20% families
buy newspaper B and 10% families buy
newspaper C, 5% families buy 4 and B, 3 %
buy B and C and 4% buy 4 and C. If 2%
families buy all the three newspapers, then
number of families which buy newspaper A

only is
(1) 3100 (2) 3300
3) 2900 (4) 1400

In a group of 1000 people, there are 750 people,
who can speak Hindi and 400 people, who can
speak Bengali. Number of people who can

speak Hindi only is
(1) 300 (2) 400
(3) 500 (4) 600
SETS f&

)
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26  Inagroup of 1000 people, there are 750 people, | 30. Let U be set with number of elements in U is
who can speak Hindi and 400 people, who can 20009.
speak Bengali. Number of people who can Consider the following statements:
speak Bengali only is I. If 4, B are subsets of U with
(1) 150 (2) 250 n (4 v B) =280, then
(3) 50 (4) 100 nd' N B)=x'+x3=y + y} forsome
27.  Inagroup of 1000 people, there are 750 people, positive integers x,, x, V1, ¥
who can speak Hindi and 400 people, who can Il If A is a subset of U with n (4) = 1681 and
speak Bengali. . Number of people who can out of these 1681 elements, exactly 1075
speak both Hindi and Bengali is elements belong to a subset B of U, then n
(1) 50 (2) 100 (4 — B) = m2 + p; p, p; for some positive
(3) 150 (4) 200 integer m and distinct primes py, p,, p3
28.  Letd,, 4, and 4; be subsets of a set X. Which Which of the statements given above is / are
one of the following is correct ? correct ?
(1) 4, U 4, U A5 is the smallest subset of X (1) Tonly (2) 1I only
containing elements of each of 4;, 4, and (3) BothIandlII (4) Neither Inor IL
A 31.  Consider the following statements:
(2) A, U A4, U A5 is the smallest subset of X Lo A= y) € [R*R:x+)3 =1]and
o ) B={(x,y) e [R:x—y=1]},then4 N B
containing either 4; or 4, U A3 but not .
contains exactly one element.
both 2. IfA={(x,y) e [RxR:x3+)3 = 1] and
(3) The smallest subset of X containing 4, U B={(x,y)e[R:x+y=1]},then4 N B
A, and 45 equals the smallest subset of X contains exactly two elements.
containing both 4, and 4, U 45 only if Which of the above statement(s) is/are correct?
Ay =45 (1) 1 only
(4) None of these (2) 2 only
. . (3) Both 1and2
29. Let A, B, Cbe distinct subsets of a universal set .
(4) Neither 1 and 2
U. For a subset X of U, let X' denote the 32. Inaclass 0f42 students, the number of students
complement of X'in U. studying different subjects are 23 in
Consider the following sets : Mathematics, 24 in Physics, 19 in Chemistry,
L(AnB)uCNnBY=BnC 12 in Mathematics and Physics 9 in
2. (A'n"BYN(AVBUCY=(AvBUO)Y Mathematics and Chemistry, 7 in Physics and
Which of the above statement(s) is/are correct? Chemistry and 4 in all the three subjects. The
(1) 1 only number of students who have taken exactly one
(2) 2 only subject is:
(3) Both 1 and?2 (1 15 (2) 30
(4) Neither 1 nor 2 () 22 4) 27
@ SETS
47



PARAKRAM JEE MAIN BOOKLET

33.

34.

35.

36.

For real numbers x and y, we write x R y
=>x-y+ /2 is an irrational number. Then the
relation R is

(1) Reflexive

(2) Symmetric

(3) Transitive

(4) Equivalence relation

Let X and Y be two sets.

Statement-1 X N (YU X)'=¢

Statement-2 If X U Y has m elements and X N
Y has n elements then symmetric difference X
A'Y has m— n elements.

(1) Statement-1 is True, Statement-2 is True
(2) Statement-1 is False, Statement-2 is False
(3) Statement-1 is True, Statement-2 is False
(4) Statement-1 is False, Statement-2 is True

Match the set P in column one with its superset
Q in column IT

Column-I (Set P) Column-II (Set Q)
A, [ [3-8n—-1: |P. [{49(m—-1):
neN} neN
B. | {2-1: Q. | {64 (n-1):
n € N} n € N}

C. | {3%-1: R. | {Tn:neN}
n € N}
D. | {2*-7n—1: |S. | {8n:neN}
n € N}
A B C D
(1 Q R S P
(2) R S P Q
3) S P Q R
4 P Q R S

A and B are two sets such that n(4) = 3 and
n(B) = 6, then

(1) minimum value of n(4 U B) =6

(2) minimum value of n(4 W B) =9

(3) maximum value of n(4 U B) =6

(4) maximum value of n (AnB)=6

37.

38.

39.

40.

41.

42.

In a survey, it was found that 21 persons liked

product A, 26 liked product B and 29 liked

product C. If 14 persons liked products 4 and

B, 12 liked products C and 4, 13 persons liked

products B and C and 8 liked all the three

products then which of the following is true?

(1) The number of persons who liked the
product C only = 14

(2) The number of persons who like the
products 4 and B but not C=6

(3) The number of persons who liked the
product C only = 6

(4) The number of persons who like the
products 4 and B but not C =12

If A4, B and C are three sets such that

ANB=ANnCand 4 U B=A4 v C, then:

(1) A=C 2) B=C

(3) AnB=9¢ (4) A=B

Let X= {1, 2, 3,4, 5}. The number of different

ordered pairs (Y, Z) that can formed such that

YcX,Zc Xand Y N Zis empty, is:

(1) 52 (2) 3

(3 2 4 53

IfX={4-3n-1:neNyand Y={9(n-1):

n € N}, where N is the set of natural numbers,

then X' U Y is equal to

1 X 2) Y

3) N 4 Y-X

If a set contains m element and another set

contains n element. If 56 is the difference

between the number of subsets of both sets then

find (m, n)
(1) 3,6 (2) 6,3
(3) 8,3 4) 3,8

Which of the following sets is empty set?

(1) A={x:xe N,3<x<4}

(2) B={x:xisprime, 90 <x <96}

(3) C={x:xisaneven prime}

4 D = {x :
1 <x<2}

x € Rational numbers &

SETS 4k
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43.  Which of the following are pairs of equivalent | 49. If P(4) denotes power set of 4, then which of
sets? the following is correct?
(1) 4=1{1,23} B={3,6,9} (1) n(P(P(P())) =2
& AT Ee @ n(PPP(P@)) =8
(3) A= {_25_ 1} B= {15253}
(4) A=(x;xeN,x<3} () n(P(P(9) +n(P(P(P(P(9)) =18
B=lxixeW,x<3] @) n(P(§)+n(P(P(9)) =4
44.  Which of the following is false? 50 AUHACB) B
(1) Set of all triangles in a plane is infinite set ) Wi(AvB)n B} =
(2) Set of all lines parallel to the y-axis is (1) AnB' (2) (AnB)'
infinite set (3) A'nB 4) AnB'
(3) Set of all points on the circumference of a
. . . 51. If X and Y are two sets, then X n(XnY)'
circle is finite set
(4) Setof all positive integers greater than 100 equals
is infinite set. (1) X 2) Y
45. If 4 = {1,{2,3},4}. Which of the following 3 ¢ 4) Xxuy
is false?
statement is false 52. IfN,= {an:ne N}, then NynNs=
(1) {2.3}e4 (2) {{2,3}}c 4
1) N 2) N
() L4c 4 @) 44 O i
46.  Which of the followi is a pair of disjoi () s ®) s
) tl‘f ofthe following sets is a pair of disjoint 53. The number of elements in the set
sets?
L2 2 _ .
(1) 4=1{1,2,3,4} B= {x:xis prime number, (6, ):x" +4y” =45,x,y € Z , where Z is the
x <11} set of all integers) is:
(2) A={x:xeN},B {x:xis prime number, x (1) 0 ) 4
>3} (3) 8 “4) 12
(3) A= {x:xeN,xiseven}, B={x:xis | % If a set contains m element and another set
prime, x >4 contains n elements. If 144 is the sum of
4) A= {x:xeN, xis odd} C= {x: x is number of subsets of both sets then (m,n) can
. . be:
composite number}
47. If A and B are two sets containing 5 and 7 (1) 4,6 2) 7.2
elements respectively, then maximum and (3) 74 4 8.1
minimum number of elements in 4 U B 55. Let X = {1,2,3,4). The number of different
respectively are ordered pairs (Y,Z) that can be formed such that
(1) 7,5 (2) 12,5 YcX,ZcX and Y nZ isempty is:
(3) 7,0 4 12,7 (1) 81
48. If A = {x : x is a prime number < 25} and 2) 16
B = {x : x is composite number < 20} then (3) 243
(1) n(AuB)=20 2) n(AnB)=1 4) 64
(3) n(AuB)=18 4) n(AnB"H=9
@ SETS
v (o)
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56.

57.

An investigator interviewed 100 students to
determine their preferences for the three drink:
milk (M), coffee (C) and tea (7). He reported
the following: 10 students had all the three
drinks M, C and T, 20 had M and C; 30 had C
and T; 25 had M and T; 12 had M only; 5 had C
only; and 8 had T only. How many did not take

any of the three drinks?
(1) 20 (2) 16
(3) 25 (4) 80

Let X= {1, 2,3,4,5,6, 7,8, 9}. then total
number of subsets of X having atleast one and
atmost eight elements is
(1) 510
(3) 255

@) 511
(4) 254

(/nteger Type Questions (58 to 6 7))

58.

59.

60.

61.

If4={x:-3<x<3,x e Z} then the number
of subsets of 4 is —

Sets A and B have 3 and 6 -elements
respectively. What can be the minimum
number of elements in 4 U B?

Let n(U) = 700, n(4) = 200, n(B) = 300 and
n(A N B) =100, then n(4' N B") =

A class has 175 students. The following data
shows the number of students choosing one or
more subjects : Mathematics 100, Physics 70,
Chemistry 40, Mathematics and Physics 30,
Mathematics and Chemistry 28, Physics and
Chemistry 23, Mathematics & Physics &
Chemistry 18. How many students have chosen
Mathematics alone?

62.

63.

64.

65.

66.

67.

31 candidates appeared for an examination, 15
candidates passed in English, 15 candidates
passed in Hindi, 20 candidates passed in
Sanskrit. 3 candidates passed only in English.
4. candidates passed only in Hindi, 7 candidates
passed only in Sanskrit. 2 candidates passed in
all the three subjects How many candidates
passed only in two subjects?

In an examination of a certain class, at least
70% of the students failed in Physics, at least
72% failed in Chemistry, at least 80% failed in
Mathematics and at least 85% failed in English.
How many at least must have failed in all the
four subjects? (in percentage)

In a survey of 100 students, the number of
students studying the various languages is
found as, English only 18, English but not
Hindi 23, English and Sanskrit 8, Sanskrit and
Hindi 8, English 26, Sanskrit 48 and no
language 24 then number of students studying
Hindi is

The number of positive integers from 1 to 1000,
which are not divisible by 2, 3 or 5 is

There are three clubs 4, B, C in a town with
40,50,60 members respectively. 10 people are
members of all the three clubs, 80 members
belong to only one club . Then the number of
members which belongs to atleast two clubs is

If n(4) =12, n(B) =15. Isf x and y are minimum
and maximum value of n(4'nB) thenx+y =

SETS 4k
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RELATIONS & FUNCTIONS

Single Option Correct Type Questions (01 to 63)

Let R be a relation over the set N x N and it is
defined by (a, b) R (¢, d)= a +d =b + c. Then
Ris

(1) Symmetric only (2) Transitive only
(3) Reflexive only (4) Equivalence only
Let S be a set of all square matrices of order 2 .
If a relation R defined on set S such that

AR B = AB = O, where O is zero square matrix
of order 2,then relation R is

(4,BeS)

(1) Reflexive (2) Transitive

(3) Symmetric (4) Not equivalence
Let f : R—>R be a function defined by

2

FO) =2 TX en i
7x°+2x+10

(1) one-one but not onto

(2) onto but not one-one

(3) onto as well as one-one

(4) neither onto nor one-one

If 7(x :sin( [a]x) (where [.] denotes the

greatest integer function) has m as its
fundamental period, then

(1) a=1 () a=9

3) a€[l,2) 4) ae[4,5)

For real numbers x and y we write
XRy = x— y+\/§ is an irrational number.
Then the relation R is

(1) Reflexive

(2) Symmetric

(3) Transitive

(4) Equivalence relation

Let A =N x N be the Certesian product of N and

N.LetS={((m,n), p,q)) €eAxA:m+qg=n

+p}

Consider the following statements:

L ((m, n), (p,q) €8, and ((p, q), (r, 5)) €S
then ((r, s) (m, n)) €S

II. There exists at least one element ((m, n),
(v, q9)) €S such that ((p, q), (m, n)) €S

Which of the statements given above is/are

correct?

(1) Tonly (2) 1I only

(3) BothIandII (4) Neither I nor IT

Let A = Z, the set of integers. Let Ry = {(m, n)

€ Zx Z: (m+ 4n) is divisible by 5 in Z}.

Let Ry = {(m, n) € Z x Z: (m + 9n) is divisible

by 5in Z}

Which one of the following is correct?

(1) Ry is a proper subset of R,

(2) R»is a proper subset of R,

(3) Ri=R,

(4) R is not a symmetric relation on Z

Let X be the set of all persons living in a state.

Elements x, y in X are said to be related if ‘x <

y’, whenever y is 5 years older than x. Which

one of the following is correct?

(1) The relation is an equivalence relation

(2) The relation is transitive only

(3) The relation is transitive and symmetric,
but not reflexive

(4) The relation is neither reflexive, nor
symmetric, nor transitive
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10.

11.

12.

13.

If the solution set of [x]+ [x + %} + [x - ﬂ =8

is [a, b), then (a + b) equals to (where [ ]
denotes greatest integer function)

19 20
O @ 5
) 6 4) 7
If

_ X X
fx)= {x}+{x+[1+x2 }}+{x+|:1+2x2 }}
+{x+[ i }} ...... +{x+[L}}, then

1+3x? 1+99x*

values of [f (\/g)] is (where [.] denotes

greatest integer function and {.} represent
fractional part function)

(1) 5050 (2) 4950

3) 17 4 73

Number of integral solutions of the inequation
x? —10x+25sgn(x* +4x—32) <0

(1) infinite 2) 6

3) 7 “4 8

If [x+[2x]] <3, where [.] denotes the greatest

3
o (=3

(3) (1,») (4) (=0,1)

The set of all values of x for which

N-x*+5x-6
JI-2{x}

fractional part function)

(1) [z,gju{s}

5
o (53

integer function, then x is

(1) [0,D)

>0 is (where {.} denotes the

(2 2.3

5 5
@ [23)-5

14.

15.

16.

17.

18.

The domain of the function

f(x)=log,,, (—log2 (1 +%j—l) is

(1) 0<x<1 2) 0<x<l1
3) x=>1 (4) null set

If >4 pr=0,p>0, then the domain of the
function fix) =log (p x>+ (p +q) x> + (g + ) x
+7)is

_i_41
(0 & { ZP}
| (oo — _q
o efowonf 3]
I _1
]

“4) R

Let f(x)= #Ex[]x]

set A is (where {.} and [.] represent fractional
part and greatest integer part functions

respectively)
1
2) |0,—
@ 03]

1
(1) (0,5}

1 1
(€) [O,EJ 4) (0,5)

Let f be a real valued function defined by

,f tR—> A is onto then

fx)= ¢ —e , then the range of f{x) is
e +e
(M R 2 [0, 1]
1
3) [0, 1) “4) [O,EJ

The range of the function

f(x)= logﬁ(2 —log, (16sin x +1)) is
(1) (=01 (2) (=0,2)
(3) (=o.1] 4) (=0,2]

RELATIONS & FUNCTIONS
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19.

20.

21.

22.

23.

24.

If domain of f{x) is (—,0], then domain of
f(6{x}* —=5{x}+1) is (where {.}represents
fractional part function)

(1) U n+§,n+%}

nel L

(2) (==,0)

3) U n+%,n+1}

nel L

1 1
(4) ) __:|
nLEJ]_n 2 " 3

Let f:(e,0) —> R be defined by
f(x)={n({n({nx)), then

(1) fis one-one but not onto

(2) fis onto but not one-one

(3) fis one-one and onto

(4) fis neither one-one nor onto
Iffix)=2 [x] + cos x, then f:R— R is: (where
[ ] denotes greater integer function)
(1) one-one and onto

(2) one-one and into

(3) many-one and into

(4) many-one and onto

If f:R — R be a function such that

f(x)= i: fc } :‘\‘/}:),C:EQQ , then f{x) is

(1) one-one, onto (2) many one, onto
(3) one-one, into (4) many one, into
If the function f :[1,0) —[1,0) is defined by
f(x) =2°¢D then £ is

(1 /2"

2) %(1+J1+4log2 X)
3) %(1—‘/1+410g2 X)

(4) Not defined

Let f: N — N, where f{x) = x + (-1)*", then
the inverse of f'is

) fT=x+D""xeN

@) @) =3x+(=D"",xeN

RELATIONS & FUNCTIONS

25.

26.

27.

B3) ) =x,xeN

@ [T@=CD"xeN

A function g(x)
conditions

satisfies the following

(i) Domain of g is (—o,)

(ii)) Rangeofgis[-1,7]

(iii) g has a period = and

(iv) g(2) =3

Then which of the following may be possible
(1) g(x)=3+4sin(nnt+2x—4),nel

3 ; x=nn
2+4sinx; x #nmn

@) g

(3) g(x)=3+4cos(nn+2x—-4),nel
4) g(x)=3-8(nn+2x-4),nel
Let £ (-1,1) — R be such that f(cos40)

2
-2 ee[o,z)u[z,zj. Then
2—sec” 0 4 42

the value(s) of f (%j is (are)

3 3
1) 1- /5 2) 2+ ,E
2 2
3) 1- /5 @) 1+ /5

Consider the following relations:
R: {(x, y)| x, y are real numbers and x = wy for
some rational number w}

S= {(K,BJ m,n, p and g are integers such
n q

that n, ¢ # 0 and gm = pn}

Then

(1) neither R nor S is an equivalence relation

(2) Sis an equivalence relation but R is not an
equivalence relation

(3) R and S both are equivalence relations

(4) R is an equivalence relation but S is not
equivalence relation
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28.

29.

30.

31.

32.

33.

Consider the following relation R on the set of

real square matrices of order 3.

R = {(4, B)| A = P! BP for some invertible

matrix P}

Statement-1: R is equivalence relation

Statement-2: For any two invertible 3 x 3

matrices M and N, (MN) ™' = N-'M!

(1) Statement-1 is true, statement-2 is a
correct explanation for statement-1

(2) Statement-1 is true, statement-2 is true;
statement-2 is not a correct explanation for
statement-1

(3) Statement-1 is true, statement-2 is false

(4) Statement-1 is false, statement-2 is true.

The number of functions f from {1, 2,

3, ,20}, onto {1, 2, 3,....,20} such that f{k)

is a multiple of 3, whenever k is a multiple of 4,

is

(1) s!'xe6! (2) (15)! x 6!

(3) 6° x(15)! (4) 55x15!

If x and y satisfy the equation y =2[x] + 3 and y =

3 [x-2] simultaneously, where [ . ] denotes the

greatest integer function, the [x + y] is equal to

(1) 21 2) 9

(3) 30 4 12

Which of the following pair of functions are

identical?

(N \/1+sinx,sin§+cos§

2tan”! x

2x
(2) sin”! ,
142

3) V2, (Wx)?

4) I’ +0nx?,50nx

a* -1

xX"(a* +1)
is symmetric about y-axis, then # is equal to
(1 2 2) 273

(3) 1/4 4 -1/3

If the graph of the function f(x)=

X

e —

The function f(x)=

+f+1 is
2

34.

35.

36.

37.

38.

39.

(1) an odd function

(2) an even function

(3) neither an odd nor an even function
(4) aperiodic function

If f:R—[-1,1], where f(x):sing[x],

(where [ ] denotes the greatest integer
function), then which of the following is false
(1) fix)isonto (2) flx)is onto

(3) fx) is periodic (4) flx) is many one

The mapping f:R—R given by
f(x)=x" +ax® +bx+c is a bijection if

(1) b*<3a (2) a*<3b

(3) a*=3b (4) b*>3a

If '/ and 'g' are bijective functions and gof is
defined, then, gof must be:

(1) injective

(3) bijective

The fundamental

(2) surjective
(4) into only
period of function

f(x) :[x]+[x+§}+{x+§}—3x+15 where

[.] denotes greatest integer function, is
1

2

(1 3 2 3
3) 1 (4) non-periodic
The fundamental period of f{x) = [sin 3x] + |cos
6x|, (where [.] denotes greatest integer
function) is
(1) 2= 2 =

2n T
3) 3 “) 5

SX) =1, f: R" >R, gx)=¢" g

[-1, o) — R. If the function fog (x) is defined,
then its domain and range respectively are

(1) (0,%) and (0,)

(2) [-1,0) and [0, )

(3) (-1,)and [1 —l,ooj
e

(4) (-1,0)and [l —l,ooj
e

RELATIONS & FUNCTIONS
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40.

41.

42.

43.

If /:(2,4) > (1,3) be a function defined by
f(x)=x —[g} (where [.] denotes the greatest

integer function), then f~'(x) is equal to:

) x{ﬂ

3) x+1 4) x1

Statement-1: If ' (x) and g (x) both are one one

and f{g (x)) exists, then f{g(x)) is also one one.

Statement-2: If f(x) = f(x,) < x, =x,, then

f(x) is one-one

(1) Statement-1 is true; statement-2 is a
correct explanation for statement-1

(1) 2x

(2) Statement-1 is true, statement-2 is true;
statement-2 is not a correct explanation for
statement-1

(3) Statement-1 is true, statement-2 is false
(4) Statement-1 is false, statement-2 is true
Statement - 1 If y = f(x) is increasing in[a, ],

then its range is [ f(at), /'(B)]

Statement - 2 Every increasing function need

not to be continuous

(1) Statement-1 is true, Statement-2 is true;
Statement-2 is a correct explanation for
Statement-1

(2) Statement-1 is true, Statement-2 is true;
Statement-2 is not a correct explanation
for Statement-1

(3) Statement-1 is true, Statement-2 is false

(4) Statement-1 is false, Statement-2 is true

Statement-1: All points of intersection of

y=f(x) andy=f" (x) lies on y = x only

Statement — 2: If point P(c,P) lies on y =f(x),

then O (B,a) lieson y =1 (x).

(1) Statement-1 is true, Statement-2 is true;
Statement-2 is a correct explanation for
Statement-1

(2) Statement-1 is true, Statement-2 is true;
Statement-2 is not a correct explanation
for Statement-1

RELATIONS & FUNCTIONS

44.

45.

46.

47.

48.

49.

(3) Statement-1 is true, Statement-2 is false
(4) Statement-1 is false, Statement-2 is true
Which of the following is not a periodic
function

(1) sin2x+ cos x 2) cos/x

(3) tan 4x (4) logcos 2x

A function ' /" from the set of natural numbers
to integers defined by

n—, when 7 is odd
Sf(n)=

n .
—5 when 7 is even

, then fis:

(1) one-one (2) many-one
(3) one-one and onto (4) into

If f:R— R satisfies f{x +y) = flx) + Ay), for

all x,yeR and f(I)=7 then Y f(r)is

r=l1

n T(n+1)
(1) 5 (2) 3

2

Domain of definition of the
3

f0="
(M (1.2)

2) -Lo)u(d,2)

() 12U R)

@ (LO)u(L,2)u(2,x)

3) Tn(n+1) @)

function

+ loglo(x3 —X) is

The function f(x) = 10g(x +x? + 1) , 18

(1) an even function

(2) an odd function

(3) aperiodic function

(4) neither an even nor an odd function
If f:R— S, defined by

f(x)= sinx—+3cosx+1, is onto, then the

interval of S'is:
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50.

51.

52.

53.

(1) [0,3] 2 [FL1]

(3) [0,1] 4 [-1,3]

The graph of the function y = flx) is
symmetrical about the line x = 2, then :

(1) fix+2)=f(x-2)

(2) f2tx)=f2—x)

(3) fx) =A=x)

4 fx)=-Ax)

Let f be a function
S ==+ (x=1)
Statement-1: The set

e f) =" =11,2}
Statement-2: [ is a
) =1+dx—1,x>1

(1) Statement-1 is true, Statement-2 is true;
Statement-2 is a correct explanation for
Statement-1.

defined by

bijection and

(2) Statement-1 is true, Statement-2 is true;
Statement-2 is NOT a correct explanation
for Statement-1

(3) Statement-1 is true, Statement-2 is false

(4) Statement-1 is false, Statement-2 is true

If f(x)+2f(£j =3x,x#0, and
S={xeR: f(x)=f(—x)};then S

(1) contains exactly one element

(2) contains exactly two elements

(3) contains more than two elements

(4) is an empty set

For x e R, f(x)=|log2—sinx| and
g(x)= f(f(x)), then

(1) g'(0) =cos(log?2)

(2) g'(0)=—-cos(log2)

(3) g is differentiable at x =

2'(0) =—sin(log2)
(4) gisnot differentiable at x =0

0 and

54.

Ss.

56.

57.

58.

The function f:R—> [—%,%} defined as

X .
1S

2

S(x)=
1+x

(1) Invertible

(2) injective but not surjective

(3) surjective but not injective

(4) neither injective nor surjective
Suppose f (x) = (x + 1) for x>—1. If g(x) is
the function whose graph is the reflection of the
graph of f (x) with respect to the line
y =x, then g(x) equals

(1) —Jx-1Lx>0
©) %,p—
(x+1)

3) Jx+lx>-1

@) Jx-1,x>0

f:R—> R be defined by
f(x)=2x+sinx for xe R .Then f is

(1) one to one and onto

(2) one to one but not onto

(3) onto but not one to one
(4) neither one to one nor onto

Let function

Range of the function

2
f(x):xz+—x+2;xeR is:
X +x+
11
(1) (1,%) 2 (1,7}

7 7
oy (]

If f{x) = sin x + cos x and g (x) = x*~1.if g [f{x)]
is invertible, then value ‘x’ is

T T T

(M [055} 2 {Z’ﬂ
s T 7T
3) [— ,ﬂ “) [—5,5}

RELATIONS & FUNCTIONS

ENJI
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59.

60.

61.

62.

63.

If the functions f{x) and g(x) are defined on R
0, x € rational

—R such that f(x)= L ,
X , x € irrational

0, x € irrational .
gx)= ) , then (f—g) (x) is
X , x € rational

(1) one-one and onto

(2) neither one-one nor onto
(3) one-one but not onto

(4) onto but not one-one

Let fix) =x?and g(x) =sin x for all x € R . Then
the set of all x satisfying (fogogo f) (x) =

(g 0 gof)(x), where (fo g) (x) =fg(x)), is
(1) £nm,ne{0,1,2,....}

2) #Jnm,ne{l,2,...}

(3) §+2mc,n €{..—2,-1,0,1,2,,...}

4) 2nmnef...,-2,-1,0,1,2,...... }

The function [0, 3] — [1,29], defined by fix) =
233 —15x*+36x+1,1s

(1) one-one and onto

(2) onto but not one-one

(3) one-one but not onto

(4) neither one-one nor onto

Let f:(—g,ﬁj%R be given by

f(x) = (log(sec x + tan x))* . Then

(1) flx) is an odd function

(2) fix) is a many one function
(3) flx) is an into function

(4) flx) is an even function

If f(x)=x>+1, then f7'(17) and f7'(-3)

will be
(1) 4.1 (2) 4,0
3) 3,2 (4) None of these

RELATIONS & FUNCTIONS

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Integer Type Questions (64 to 73)

If f and g are two distinct linear function
defined on R such that they map [-1,1] onto
[0,2] and & : R — {-1, 0, 1} — R defined by

h(x) =L E ; then | AC(x))+h(h(1/ X)) [>n

Then maximum integral values of » is
If f(x)= ax’ +bx* +ex—5; ab,c
and f(-7)=7 then

maximum value of f(7)+17cosx is

are real

number constants

Let / be a one-one function with domain {21,
22, 23} and range {x,y,z}. It is given that
exactly one of the following statements is true
and the remaining two are false. f{21) = x; f(22)

#x ; f(23) #y. then value of /! (x) is :
If f(y)=logy, then f(y)+f(lj is equal to
y

The number of surjection from A to B, where
A={1,2,3,4}, B={a,b},is

The reciprocal of the value of ‘x’ satisfying
equation | 2x — 1 | = 3 [x] + 2{x}. (where [ . ]
and { . } denote greatest integer and fractional
part function respectively)

The number of solution(s) of the equation x* —
4x + [x] + 3 =0 (where [x] denotes integral part
of x)

The function
. TX ™ X
X)=sin—+2cos— —tan—
S 2 3 4

is periodic with period
The number of positive integral values of x

satisfyin, ad X is
Y9 )T
(where [.]=G. L. F)

1
The number of values of f(x)= [15}[ 5}
X

can take where x € (0,90) (where [.]= G.L.F)
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Single Option Correct Type Questions (01 to 65)

1. If cosec 4 + cot 4 =% , then tan 4 is equal to

21 15 44 117
HD =— @ = B — @ —
M 22 & 16 ®) 117 @) 43
2. If tan o + cot o = a then the value of tan* o +

cot*a is equal to
(1) a*+4a>+2
() a*—4a?—2

(2) a*—4a>+2
4) a*+4a>-2

3. Iftan 0 = f% , 0 is not in the second quadrant,

hen sin(360° —6) + tan(90° +6) _
—sec(270° +0) + cosec(—0)

131 181
) = 2) =
M 355 @ 355

181 131
3) - — 4 -2
@)~ 33 @ "33

T 3n . 3T
tan |x — —|. cos|—+x| —sin"| ——x
2 2 2
4.
X T 37T+x
- 45| . tan |
cos B 5

when simplified reduces to

(2) —sin’x
(4) sin’x

(1) sinx cosx
(3) —sinxcosx
5. The expression 3

[sin4 (37% - (xj +sin? QGBr+ a)} -2

{sin6 (g + ocj +sin® (5m+ oc)} is equal to

10.

TRIGONOMETRY (TRI)

(1 0 (2) 1

3) 3 (4) sin 4o + sin 6o
sin® 5° +sin? 10° + sin® 15°+ ...occovnnee. sin® 85°
+ sin? 90° =

(1) 7 (2) 8

3) 9 % 4 10

sin 24°cos 6° —sin 6°sin 66°
sin21°cos 39°—cos51° sin 69°

The value of

is

1 -1 2 1

3 2 “ 0

If tan 4 —tan B = x and cot B — cot 4 = y, then
cot (4 — B) is equal to

1 1 1 1
) —-= @ - --=
y X Xy
1 1
3 - +- 4 x+ty
x oy
tan &P
If 3 sina. =5 sinf, then—_B is equal to
tan ¢
1 1 (2) 2
3) 3 4 4
The expression
cosb6x+6cos4x+15cos2x+10 .
is equal to
cos5x+5cos3x+10cos x
(1) cos2x (2) 2cosx
(3) cos’x (4) 1+cosx
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11.

12.

13.

14.

15.

16.

tan155°—tan115°
1+tan155° tan115°

If tan 25° = x, then

equal to
1-x? 1+x?
1 2
O 2x @ 2x
1+ x2 1-x?
3 —= @ ——
1-x 1+x

2 sin? B + 4 cos (o + B) sin o sin B + cos 2 (o +
p)=

(1) sin2a
(3) cos2a

(2) cos2p
(4) sin2

If cos 4 =% , then the value of 16cos? (g] -

32 sin é sin 2 is
2 2

(1) —4
3) 3

@) -3
4) 4

Ifcos 6 =% [a + Lj , then cos 30 in terms of

a
1 1 1 1
(1) Z (Cl3 + ?j (2) E (cf + a—3j
1
(3) 4((13 + ?j (4) (Cl:" + a—3j

Ifsint+ cost =% then tan % is equal to:

3

a’ is

—_

1

(1 -1,2 2) 3 ,2

1 1
3) *235 “4) %

The value of the expression [1+cos %J

3n T o) .
l1+cos — || 1+cos — || I14+cos — | 18
10 10 10

1 1
(1 S 2 I3

TRIGONOMETRY (TRI)

17.

18.

19.

20.

21.

22.

1
3) — 4) 0
3) 1 (4)
c0s20° + 8sin70° sin 50° sin10° .
— is equal to:
sin” 80°
(1 2) 2
3 1
3) = 4) —
(3) 1 (4) 5

If 4 = tan 6° tan 42° and B = cot 66° cot 78°,

then value of é 1S
B

1
1 2) —
(1) (2 5
1 |
3) - 4) —
(3) 3 “4) 1
tano + 2 tan20.+ 4 tan4o + 8 cot8 o =
(1) tan (2) cota
(3) cotl6a (4) 16 cota

If4+B+C= 3ETE,‘[hencosZAJrcoszBJr

cos2C is equal to

(1) 1—4cos A cosBcosC
(2) 4sin A4 sin Bsin C

(3) 1+2cosAcosBcosC
(4) 1-4sinAsin Bsin C

The value of cos0 + cos g + cos 2?75 + cos%T

47 R 6w n
+ cos— + cos— + cos— + cos— + cos
9 9 9 9

8 .
= s
9

1 1
(D 7 2 -7
3 0 ® 1

If ¢ is the exterior angle of a regular polygon of
n sides and 0 is any constant, then

sin 0 + sin (0 + ¢) + sin (0 +2¢) + ............ up to
n terms =

(1) sinn0 (2) sin nd

(3) 2nm 4 0
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23.

24,

25.

26.

27.

28.

29.

30.

o 2n 3n 4r S5n
COS — COS — COS — COS — COS — =

111 11 11 11
1 1
- 2) -
()4 ()8
1 1
3) — 4 —
()16 ()32

The greatest and least value of y = 10 cos®x — 6
sin x cos x + 2 sin’x are respectively

(1) 11,1 (2) 10,2
(3) 12,-4 4 11,-1
The difference between maximum and

minimum value of the expression y=1+2sinx
+ 3 cos’x is
16

) 3

3 7 “4 8
In a right angled triangle the hypotenuse is 2

13
2 3

J2 times the perpendicular drawn from the
opposite vertex. Then the other acute angles of
the triangle are

b b b 3n
1) = & = 2) — & —
()3 0 ()8 g
T i b 3n
3) — & — 4) — & —
()4 4 ()5 10

If sin 6, + sin 6, + sin 3= 3 then cos 6, + cos6,
+ cos 03 =

(1 3 2 2

3 1 @0

In a triangle ABC if tan A <0 then:

(1) tanB.tanC>1 (2) tanB.tanC<1
(3) tanB.tanC=1 (4) tanB.tanC2>1
If o cos?3 0 + Bcos* O = 16c0s® 0 + 9cos? Ois an
identity then

(1) a=1,p=18
3) a=3,p=24

@) o=1,p=24
@) a=4,B=2

If in a triangle 4BC, ZC = 2?75 , then the value

of cos?4 + cos?B — cos A. cos B is equal to-

31.

32.

33.

34.

m 3 ® 3

O @ -

The value of s + Sii s
() ¥ @) @

3) 3 ) %

If asec =1 - b tan 0 and a® sec’0 = 5 + b?
tan?0, then

(1) a’bh?® —4a®>=9b*

(2) a?b*+2a*=9b?

(3) a*bh® + 4a*>=9b?

4) a®b* + 4a>=3b

If sin x + sin y = a & cos x + cos y = b, then tan
X—y_

8

The greatest and least value of y = 3 cos

(9 + §)+ 5 cos 0 + 3 are respectively

(1) 11,-5
3) 3,0

2) 3,-3
4) 10,-4

TRIGONOMETRY (TRI)
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3s.

36.

37.

STATEMENT-1: sin 2 > sin 3
STATEMENT-2: If x, y € (g ch, x <y,

then sin x > sin y

(1) STATEMENT-1 is true, STATEMENT-2
is true and STATEMENT-2 is correct
explanation for STATEMENT-1

(2) STATEMENT-1 is true, STATEMENT-2
is true and STATEMENT-2 is not correct
explanation for STATEMENT-1

(3) STATEMENT-1 is true, STATEMENT-2

is false
(4) STATEMENT-1 is false, STATEMENT-
2 is true
STATEMENT-1: There is no value of 0 for
which 219
tan 30
STATEMENT-2: 1ty = "9 heny e
an 30

1 nmoT
-0, — | W (3, ) — {0}, where 6 # —+—
(oo3j (3, )~ 10}, w a8

,0# %, forn,mel

(1) STATEMENT-1 is true, STATEMENT-2
is true and STATEMENT-2 is correct
explanation for STATEMENT-1

(2) STATEMENT-1 is true, STATEMENT-2
is true and STATEMENT-2 is not correct
explanation for STATEMENT-1

(3) STATEMENT-1 is true, STATEMENT-2
is false

(4) STATEMENT-1 is false, STATEMENT-
2 is true

Ifoisarootof 25cos?0+5cos 6 —12=0, g

<o <, then sin 2a. is equal to

24 24
(1) 55 2) - >
13 13
3) m 4) - 3

TRIGONOMETRY (TRI)

38.

39.

40.

41.

42.

Ifsin(a+B)=1,sin(a—P)= % then tan(o +

2B) tan(2a + B) is equal to

(1 2) -1
3) 0 (4) None of these
sec’ 0 = oy 5 is true if and only if

(x+)
(1) x—y=#0 2) x=y$,x#0,y#0
3) x=y 4) x#0,y#0

Ifu= \/az cos® 0+b%sin® 0 +

\/az sin>0+h%cos’ 0, then the difference
between the maximum and minimum values of

u? is given by
Q) Wd*+b

(1) 2(a2 +b2)
(3) (a+0by @) (a-0by
Let a, B be such that t <o — 3 <3m. If sin o0 +

sin f=— 21 andcosoc+cos[3=—2—7 , then
65 65

the value of cos (OLTBJ is

-3 3
1) — 2) ——
M /130 @ /130
-6
3) P 4 e

ABCD is a trapezium such that AB and CD are
parallel and BC L CD. If ZADB =0, BC=p
and CD = g, then AB is equal to:

(p* +4¢%)sin0

€] ;
pcosB+gsin6

p*+4q*cosH
@) —F———
pcosB+¢gsin6

P +q’
p*cosB+g” sin®

(€)

2, 2
@) (p°+q°)sin6

(pcos O+ ¢sin0)>
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43.

44.

45.

46.

47.

48.

cot 4
+
1—tan 4

tan A
1—cot 4

can be

The expression

written as

(1) sindcosA+1
(2) secAcosecAd+1
(3) tan A4 + cot 4

(4) sec A + cosec A

Let fi (x) =% (sinkx + coskx) where x € R and
k> 1. Then fi(x) — fo(x) equals

1
(1) ) o

)

If 5(tan’ x — cos?x) = 2cos2x + 9, then the value
of cosdx is

-3
) 5

N — B~

1
“4) 3

1
2 Py

2 7
) ) “4) 3

Let 0 (0, gj and # = (tan )™ 0 4= (tan

0)°et 0 4= (cot ©)tn O and t4= (cot ©)°t 0, then
() 1>h>6>1H Q) h<ti<t<t

B) 6>h>t6>U @) >6>H0>U

Let P = {0: sin O — cos 0=+2 cos 0} and Q =
{6 :sin O+ cos B = J2 sin 0} be two sets. Then
(1) PcQandQ-P# @

2 o« P

3) P& O

4 P=0

The value of
13 1

2.
k=1 sin[n+(k_1)anin(n+kn)
4 6 4 6

equal to

is

49.

50.

51.

52.

53.

54.

55.

(1) 3-\3 @) 2(3-43)
3) 2(J§—1) (4) 2(2+J§)

If sin6 + cos® = m and secB + cosecO = n, then
(1) 2n=m@@*-1) ) 2m=nm*>-1)
3) 2n=m (m*-1) 4) 2m=n*(n—1)
The ratio of the greatest value of 2— cosx + sin’x
to its least value is

1 9
1) — 2) =
(1) 1 (2) 1

13 7
3 — 4) —
3) 2 “) 1
If tan 4 = and tan B = ! , then the

a+l1 2a+1
value of 4 + B is
I

o 2) —
(1) (2 5

b1 i
3) = 4) —
(3) 3 ) 2
Ifsin(4 + B+ C)=1,tan (4— B) = —— and

NG

sec (4 + C) =2, then
(1) 4=90°, B=60°, C=30°
(2) 4=120°,B=60° C=0°
(3) 4=60°,B=30°C=0°
(4) A=45° B=130° C=060°
3cosB+cos360 .
————— isequal to
3sin 6 —sin 36
(1) 1+cot®0 (2) cotd
(3) cot’0 (4) 2cotd

If 4 = sin® x + cos® x, then for all real x

3 13
1) =<4<1 2) —<4x<I
M 7 @

3 13
3) 1<4<2 4) Z<4<—=
(€) @ 7 T

The equation eS™ — ¢s"X _ 4 = () has
(1) infinite number of real roots

(2) no real roots

(3) exactly one real root

(4) exactly four real roots

TRIGONOMETRY (TRI)
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56.

57.

58.

59.

60.

. 1 .
If0<x<nandcosx+smx25 , then tan x is

m A= @) [—‘”ﬁ]
3 3
1+7 1-7
¢ = @ =

Let 4 and B denote the statements
A:cosa+cosPB+cosy=0
B:sina+sinf+siny=0

Ifcos(B—y)+cos(y—oc)+cos(q_[3):_% ,

then

(1) Ais false and B is true
(2) both 4 and B are true

(3) both 4 and B are false
(4) A istrue and B is false

Let cos(a + B) =§ and let sin(a — PB) = %,

where 0 < a, B < g . Then tan 20, =

56 19
(D 3 2 o
20 25
3) - 4 16

If sin = %, then the quadratic equation whose

0 0 .
roots are tanz and cot E 18

(1) ¥*-6x+1=0
B) ¥*-6x-1=0

2) ¥*+6x+1=0
4) x¥*+6x-1=0
8t 16w

T 21 4r
Value of cos— cos—cos— cos— cos—
33 33 33 33 33

1 @ 5

3 L @) 7%

TRIGONOMETRY (TRI)

61.

62.

63.

64.

Range of value of 13 + 12 sin? + 5005@

is

(1) [0,26]

(3) [-13,13]

If o+ B +y=2m, then

1 tang+tanE+tanl = tangtanﬁtanI
2 2 2 2

B B. v Y

) tan%+ tan5+ tanatang-r tan L tan L =1

2) (0,26)
4) [13,26]

3) o B Y a By

tan — + tan — + tan — = —tan — tan — tan —
2 2 2

(4) none of these

The equation sin®x + cos®x = a? has real solution
if

(1) ae-1,1)

2) ace {—1 , —%}u[% , 1}
1 1
(3) a e [—5, Ej

4) ae(-2,2)
Match the column-

Column- I Column- II
I tan 9° — tan 27° — tan 63° P 2
+tan 81°
II 2(coseclO°—\/§ sec10°) Q 8
I | \[2sin10° R 3
[secSO + co-s40° B 2sin35°}
2 sin5°
INAENG (cot 70° + 4 cos 70°) S 4

(1) 1-Q; II-S; III-R; IV-P
(2) I-S; [I-Q; I1I-P; IV-R
(3) 1I-P; II-R; ITI-S; IV-Q
(4) I-R; II-P; II-Q; IV-S




PARAKRAM JEE MAIN BOOKLET

65. Match the column-

Column- I Column- IT
I Number of solutions P |2

of sin?0 + 3 cos 0 =3

in [- 7, ]

Il | Ifsin®+cosec0=2, | Q|1
then sin?® 0 +
cosec?%%®0 is equal to

III | Maximum value of R|O
sin*0 + cos*0 — 1 is

IV | Least value of 2sin?0 | S | -1
+3cos’0—31is

(1) 1-S; II-R; ITI-P; IV-Q
(2) I-R; II-S; TII-Q; TV-P
(3) 1-Q; II-P; III-R; IV-S
(4) I-P; II-Q; I1I-S; IV-R

Integer Type Questions (66 to 75)

66.

IfacosO+bsin0=3&asinO—bcos6=4
then value of a® + b% is

67.

68.

69.
70.

71.

72.

73.

74.

75.

The value of tan 1° tan 2° tan 3° ... tan 89° is
(1+tan8°)(1+tan37°)
(1+tan22°)(1+tan23°)

The value of

The maximum value of 12 sin 0 — 9 sin® 0 is

If tan? © = 2 tan? ¢ + 1, then the value of cos 20

+sin® ¢ is

If f10) = (sin 0 + cosec 0)* + (cos 0 + sec 0)%,

then minimum value of f{0) is

If the roots of the quadratic equation x> + px +

g =0 are tan 30° and tan 15° respectively,

then the value of 2+¢g—pis

tan 70° — tan 20°
tan 50°

If sin o sin B — cos a cos B + 1 = 0, then the

value of 1 + cot o tan f§ is

The value of is equal to

The positive integral value of n > 3 satisfying
the equation

1 1 1

SHEEEE

TRIGONOMETRY (TRI)
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Single Option Correct Type Questions (01 to 65)

If one of the factors of ax? + bx + ¢ and bx* + cx
+ a is common, then :

(1) a=0

(2) a®+ b3+ c=3abc

(3) a=0ora®+ b+ c*=3abc

@4 b=0

The value of m for which one root of x*> — 3x +
2m = 0 is double of one of the roots of x> —x +
m=01is

(1) 0,-2 2) 0,2

3) 2,4 4) 2,2

If the quadratic equations ax*>+ bx +c =0 (a, b,
¢ € R, a#0)andx*>+4x + 5 =0 have a common
root, then a, b, ¢ must satisfy the relations

(1) a>b>c

2) a<b<c

(3) a=k;b=4k;c=5k(ke R, k=0)

(4) a=5b=6¢

The value of m, for which the equation (1 + m)
x> —2(1 +3m) x + (1 + 8m) = 0 has equal roots,
is

(1 0,3 2 1

3 2 “4 3

If a,b are roots of the equation x> + gx + 1 =0
and c,d are roots of x> + px + 1 = 0, then the
value of (a — ¢) (b—c)(a + d) (b + d) will be

) ¢-p Q@ -

G -p-7 @) pP+q

In copying a quadratic equation of the form x?
+ px + g = 0, the coefficient of x was wrongly
written as — 10 in place of — 11 and the roots
were found to be 4 and 6. The roots of the
correct equation are

10.

11.

(1) 8,3 @ 4.3

) 6.3 ) 5,6

If o, are roots of the equation (3x +2)* +p (3x
+2) + ¢ =0, then roots of x> + px + g = 0 are
(1) op ) 3a.+2,3p +2

3) %(a—z),g(ﬁ—m @) oa-2,p-2

If o, B are the roots of ax> + bx + ¢ =0 and o +
h, B+ h are the roots of px? + gx + r = 0, then

1 (b ¢q

@ 3 [;‘;J
1 (a p Il fa p
G = (E_qj @ =3 (Z+qj

If a, B be the roots of the equation (x — a) (x —
b) + ¢ =0 (c # 0), then the roots of the equation
(x—c—a) x—c—B)=care

(1) aandb+c (2) a+bandd
(3) atcandb+c 4) a-c andb—c
Let a, B, y be the roots of (x —a) (x — b) (x —¢)
=d, d # 0, then the roots of the equation (x —
a)(x=PB)(x—y)+d=0are:

(1) a+1,b+1,c+1 2) a, b, c
G) a-lb-lc-1 @ &2 ¢
b ¢ a

Let o, B be the roots of x> + (3 —A) x — A = 0.
The value of A for which a2 + B? is minimum,
is

(1 o
(3) 2

) 1
4 3
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12.

13.

14.

15.

16.

17.

If a, b are non-zero real numbers and a, 3 are
the roots of x> + ax + b = 0, then

(1) o2, p*are the roots of x> — 2b—a®) x +a*=0

2)

are the roots of bx? + ax—1=0

3) are the roots of bx? + (2b+a?) x+ b =0

>

Rl |~

(4) (a—1),(B—1) are the roots of the equation
X+x(@+2)+1+a+b=0

The values of k for which the expression kx? +

(k+ 1)x + 2 will be a perfect square of linear

factor are

(1) 3+2 2 () 4+2 {2

(3) 6 5
Ifx>+(a-b)x+(1—a-5b)=0,a,b e R then
the value of ‘a’ for which both roots of the
equation are real and unequal V b € R is

(1 2, () B,

(3) (1,0 4 (oo D

If o, B are the real and distinct roots of x> + px + ¢
=0 and o, B* are the roots of x> — rx + s = 0, then
the equation x? — 4gx + 2¢> — r = 0 has always
(1) Imaginary roots

(2) Two negative roots

(3) Two positive roots

(4) One positive root and one negative root

If a < b < ¢ < d, then the roots of the equation
x—a)(x—c)t2(x—-b)(x—d)=0are

(1) Real and distinct

(2) Imaginary

(3) Real and equal

(4) Can't say anything

The values of k, for which the equation x* + 2
(k—1)x+ k+5=0 possess atleast one positive
root, are:

(1) [4,0)

(2) (o, =11V [4, )
) [-1.4]

(4) (moo,—1]

18.

19.

20.

21.

If the two equations x? — cx + d = 0 and x* — ax
+ b = 0 have one common root and the second
equation has equal roots, then 2 (b + d) =

(1 o () atc

3) ac 4) —ac

Let a, B be the roots of f{x) = 3x* — 4x + 5 =0.
STATEMENT-1 : The equation whose roots
are 2a, 2 is given by 3x? + 8x — 20 =0.
STATEMENT-2: To obtain, from the
equation f{x) = 0, having roots o and [ , the
equation having roots 2o, 2f3 one needs to

change x to g in f{x) = 0.

(1) Statement-1 is True, Statement-2 is True;
Statement-2 is a correct explanation for
Statement-1

(2) Statement-1 is True, Statement-2 is True;
Statement-2 is NOT a correct explanation
for Statement-1

(3) Statement-1 is False, Statemetn-2 is True
(4) Statement-1 is True, Statement-2 is False
STATEMENT - 1 : Maximum value of log
(x*—4x+5)is'0".

STATEMENT -2 :log.x<0forx>1and0<
a<l.

(1) Statement-1 is True, Statement-2 is True;
Statement-2 is a correct explanation for
Statement-1

(2) Statement-1 is True, Statement-2 is True;
Statement-2 is NOT a correct explanation
for Statement-1

(3) Statement-1 is True, Statement-2 is False
(4) Statement-1 is False, Statemetn-2 is True

If the quadratic equations x> + abx + ¢ = 0 and
x>+ acx + b =0 have a common root, then the
equation containing their other roots is

(1) x*+a+c)x—a’bc=0
2) ¥*-a(b+c)x+a*bc=0
B) ab+o)x*+(b+c)x—bc=0
4) a(b+c)x*~(b+c)x+abc=0

QUADRATIC EQUATIONS
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22,

23.

24,

25.

26.

27.

If o, B are roots of x> + 3x + 1 = 0, then
1 T-a)(7-p)=0
2 C-2-p=11

2
3 B -
@ 30+1 3p-1

a ) B ?
o 5] 2 -
1+B o+1

All the values of 'm' for which both roots of the
equation x> — 2mx + m? — 1 = 0 are greater than
— 2 but less than 4 lie in the interval

(1) m>3 (2) —1<m<3

3) 1<m<4 4 -2<m<0
Sachin and Rahul attempted to solve a
quadratic equation. Sachin made a mistake in
writing down the constant term and ended up in
roots (4, 3). Rahul made a mistake in writing
down coefficient of x to get roots (3, 2). The
correct roots of equation are :

(1) 6,1 (2) 4,3

3) -6,-1 4 4,3

If the equations x> + 2x + 3 = 0 and ax* + bx +
¢ =0, ab,c € R, have a common root, then a :
b:cis

(1) 1:2:3 2) 3:2:1

3) 1:3:2 4) 3:1:2

If a € R and the equation — 3(x — [x])* + 2 (x —
[x]) + a*> = 0 (where [x] denotes the greatest
integer < x) has no integral solution, then all
possible values of a lie in the interval :

1 2,-1

(2) (=o0,-2) U (2, 0)

(3) 1,0)w (0, 1)

“ (1,2)

Let o and B be the roots of equation px? + gx +

r=0,p#0.1fp, g ,r are in the A.P. and l+l
o

=4, then the value of jo. — B is :

QUADRATIC EQUATIONS

28.

29.

30.

31.

32.

33.

(y Y34 @) 213
9 9
@ o @ 207

For the equation 3x? + px +3 =0, p > 0 if one
of the roots is square of the other, then p is
equal to

(1) 173 2) 1

3) 3 4) 2/3

If o and B (a0 < B) are the roots of the equation
X2+ bx + ¢ =0, where ¢ <0 < b, then

(1) 0<a<p

2) a<0<p<|al

() a<p<0

4 a<0<lal<p

If b > a, then the equation (x —a) (x —b)—1=0,
has:

(1) Both roots in [a, b]

(2) Both roots in (— o, a)

(3) Both roots in [b, ©0)

(4) One root in (- o, a) and other in (b, )

If fix) = x> + 2bx + 2¢? and g(x) = — x*> — 2cx +
b? are such that min f{x) > max g(x), then the
relation between b and ¢, is

(1) No relation (2) 0<c<b2

(3) lel<2|p ONEEA

If the quadratic expression x> + 2ax —3a + 10 >
0V x € R, then

(1) a>5 Q) |a|<5

(3) -5<ax<2 (4) 2<a<3

If one root of the equation x*> + px + g = 0 is

square of other, then the relation between p, g
is

(1) pPP-qBp-1)+¢*=0
() P+q@p+1D+4¢*=0
3) P+q@Bp-1)+4¢*=0
@ pP-qQ@Gp+1)+q*=0
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34.

3s.

36.

37.

38.

Let o, B be the roots of the equation x> — px +
o
r=0and 5 2B be the roots of the equation x?

—gx +r=0. Then the value of r is

(1) %(p—(n 2q-p)

@ %(q—m @)

0o

(3) -(q-2p)(2q-p)

o o

4 -@2p-9)2q-p)

o

Let p and ¢ be real numbers such that p # 0, p?
#q and p* # —q. If o and B are nonzero complex
numbers satisfying oo + B =—p and o* + B* = ¢,

B

. . oa
then a quadratic equation having — and —
a

as its roots is

(D) @+ @ +29x+ (P’ +9)=0

Q) P+ - -29x+ @’ +¢9)=0

G @ -~ (p’ -29x+ (@’ ~q)=0

@ @-9x-Cp+29x+ @’ ~q)=0

A value of b for which the equations x> + bx —
1=0and x>+ x+ b =0 have one root in

common is
(1) -2 Q) —i\f3
3) iS5 @) 2

The quadratic equation p(x) = 0 with real
coefficients has purely imaginary roots. Then
the equation p(p(x)) = 0 has

(1) Only purely imaginary roots

(2) All real roots

(3) Two real and two purely imaginary roots
(4) Neither real nor purely imaginary roots

T
Let f% <0<- E . Suppose o and 3 are the

roots of the equation x> — 2x sec ® +1 =0 and
oz and B2 are the roots of the equation x? + 2x
tan 0 — 1 =0. If ay > By and a > B2, then o +
B2 equals

39.

40.

41.

42.

43.

44.

(1) 2(secB —tan 0) (2) 2sec O

(3) —2tan 6 @ 0

The number of values of ‘@’ for which
a(@®>-3a+2)x* + (@ - 54>+ 6a) x + a*> - 2a =
0 is an identity in x, is

1 o @1

3) 2 “4 3

The number of triplet (a,b,c) for which
a(2cos®x — 1) + bsin?x + ¢ = 0 is satisfied by all
real (where a,b, ceN)

1 o 21

3) 2 (4) Infinite

If a, b € R and a # b then the roots of the
quadratic equation (¢ —b) x* —5 (a +b)x—2 (a
—b) =0 are

(1) Real and equal

(2) Real and unequal

(3) Complex

(4) Rational and equal

1 1
The condition for which equation — + —

X x+b
1 + has real roots with equal in
m m+b
magnitude but opposite in sign, is
(1) P*=m? 2) b*=2m?
(3) 2b%=m? (4) 4b*=m?

If ratio of the roots of the equation ax*+ bx + ¢
=0isp: q then

(1) cp+q)=-pgb

(2) ac(p+q7="bpq

(3) ac(p+q)’+b*pg=0

(4) a(p+q)+cpg=0

If roots of @ x* + bix + ¢1 = 0 are o, i and
roots of axx? + box + c2 = 0 are o, B2 such that
oo = Bif2 =1 then

(1

a_bh_a @ a_bh_a
bZ

a b o %}

(3) aax=biby=cic2 4 L=

QUADRATIC EQUATIONS
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45.

46.

47.

48.

49.

50.

51.

Subset of the values of a for which the
quadratic equation 3x? + 2(a* + 1) x + a> — 3a +
2 = 0 possess roots of opposite sign is

(1) (-o.1) @) (0.0)
3) (13) (@(}ﬂ

Ifc>0and4a +c<2bthenax>? —bx+c=0
has a roots in the interval

(1) 0.2)
(3) O,

2 24
4) (=2,0)

If x is real, then the least value of the expression
X —6x+5 .

R S T

x? +2x+1

1
1 -1 2) ——
6] 2 )
1

3) 3 4 4

If S be the set of real values of p for which the
equation x> = p(x + p) has its roots greater than
p, then p is equal to

-11
(1) (2,-172) ) (7’2)
3) ¢ 4) (==, 0)
If o, B are roots of the equation ax? + 2x +5 =0
then the value of (@-D B-1) is

|:(OL+1) B+D + [4)}
a
1
1 — 2) at+2
a+?2

(3) 1 “4) 2

If o, B are roots of the equation 3x*> + 6x +c =0
then equation having roots o + 2a, B% + 2B is
(1) 3x*+6cx+c2=0

(2) 9 +6ex+c2=0

(3) 3x*—6cx+cr=0

4) 9?2 —6cx+c2=0

If 2x*+bx+c) (x* +bx—c)=0,b, c € R then
equation has

QUADRATIC EQUATIONS

52.

53.

54.

5S.

56.

57.

58.

(1) four real roots

(2) two real and two imaginary roots

(3) at least two real roots

(4) four imaginary roots

If a, B, v are roots of equation x> — 3x + 1 =0,
then o + B2 +y2 is

(1 o (2 -3

(3) 6 9

If o + B =-2and o+ B> = - 56, then the
quadratic equation whose roots are o and 3 is
() x*+2x-16=0 (2) X*+2x+15=0
3) ¥*+2x-12=0 4 x¥*+2x-8=0
If the equation x?> + > — 10x + 21 = 0 has real
roots x = o and y = 3, then

(1) 3<x<7 (2) 35y<7

3) -5<y<1 4) —2<x<L2
If2 +i and /5 — 2i are the roots of the equation
(> +ax+b) (x> +cx+d)=0,wherea, b, c, d
are real constants, then product of all roots of
the equation is

(1) 40 () 95

(3) 45 (4) 35

If o and o are the roots of the equation x> — 6x
+ ¢ =0, then the positive value of ¢ is

(1) 2 2) 8

3) 4 @ 9

If a (p+q)* + 2apg + ¢ = 0 and a(p+r)* + 2apr +
¢ =0, then gr equals

1) p+= @ p+ 2
a C

¢ p+d @ p+ 2
b a

Roots of the equation (@ + b — ¢) x> — 2ax + (a
—b+c)=0,(ab,.c € Q) are

(1) Rational

(2) Irrational

(3) Complex

(4) Can't be determine
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59.

60.

61.

62.

63.

64.

65.

If a,b,c,d are real numbers, then the number of
real roots of the equation

(®+ax—-3b) (x> —cx + b) (x> —dx +2b) =0
are

(1 3 2) 4

3) 6 (4) Atleast2

If roots of the equation x2 — 10ax — 115 = 0 are
c and d and those of x> — 10cx — 11d = 0 are a
and b then the value of a + b + ¢ + d is (where
a, b, ¢, d are all distinct numbers)

(1) 1210 (2) 110
(3) 1100 (4) 1200
x2 - X + c

If 'x' is real, then — can take all

X+ x+ 2c¢

real values if :

(1) ce]0,6]

2) ce[-6,0]

(3) ce(—mo,—-6)U(0, )

4) ce(-6,0)

If p, g, , s € R, then equation (x> + px + 3¢q)
(=2 +rx + q) (x> + sx — 2¢) = 0 has

(1) 6 real roots

(2) At least two real roots

(3) 2 real and 4 imaginary roots

(4) 4 real and 2 imaginary roots

If two roots of the equation (a — 1) (x*> + x + 1)?
—(a+ 1) (x*+x*+ 1) =0 are real and distinct,
then 'a' lies in the interval

() (2,2)

(2) (o0,-2) U (2, )

(3) (2,)

4 (3,3)

Number of solutions of equation (a+x)?3 +
(x—a)?*=4 (a®>—x»"? are :

(1) 3 ) 4

3) 1 4 2

The roots of the equation (3—x)* + (2—x)* = (5-2x)*
are

(1) Two real and two imaginary
(2) All imaginary

(3) Allreal

(4) One real and three imaginary

Integer Type Questions (66 to 75)

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

The number of roots of the equation /x> —4 —
(x—2)=+x*—-5x+6 is

The value of 'a' for which the sum of the
squares of the roots of the equation x> — (a —2)
x—a —1 = 0 assume the least value is -

If the roots of the quadratic equation x> + px +
g=0 are tan 30° and tan 15° respectively,
then the value of 2+ g —p is

If 'x' is real,
3% +9x+17 .
3x% +9x+7

If the difference between the roots of the

equation x> + ax + 1 = 0 is less /5, then the

positive integral possible values of 'a' is

Let for a#a #0, fix)=ax’+ bx + ¢, g(x) =

a1x* + bix + ¢ and p(x) = fix) — g(x). If p(x) =

0 only for x =—1 and p(-2) = 2, then the value

of p(2) is :

Let o and B be the roots of equation x> — 6x — 2

=0.Ifap = ao" — p", for n > 1, then the value of

then maximum value of

o 245 4 equal to :

2a,
The number of real roots of the equation
(x*—6x+1) (x> +3x+6)=01is
Let a, b, ¢ be three distinct positive real number
then the number of positive roots of ax? + 2b|x|
+c=01s
The number of real solutions of the equation
27U 4 121x = (81/%) s

QUADRATIC EQUATIONS
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Single Option Correct Type Questions (01 to 62)

1. The real part of (1 — cos0 + 2i sin0) ' is

1 1
) — 2) ——
o 3+5cos0 @ 5—-3cos0
1 1
3) — 4) ——
@ 3—5cos0 @ 5+3cos0
2 rpe= E3 , then (2)' lies in
\/5 +i
(1) I quadrant (2) 1I quadrant
(3) III quadrant (4) 1V quadrant

3. The principal value of the arg(z) and |z| of the

I1n .
complex number z = 1 + cos Y + i sin

Ilm .
e are respectively:

11
(D) —7T,2cosl
18 18
2) —7—7t,2cos7—1t
18 18
2n Tn
3) —,2 —
@ 9 18

T T
4) ——,-2cos —
¥ 9 18

4. IfQ2+ )2 +20)2+30) ... 2+9%) =x+iy,
then 5.8.13. ... 85 =

(1) x*+)7? 2) x*-)?
3) (*+y%)’ @) *-»%?
S. If |z1 + 22| = |z1 — 25| then the value of |amp z; —

amp z| is

s s
1) — 2) —
(1) () 2
T
B) n (C)
3
If zi, z2, z3 are complex numbers such that
ol = ool = [l =|—+ 2+ | = 1, then
21 %5 oz
|z1 + 22 + z3] is
(1) equaltol (2) lessthan 1
(3) greater than 3 (4) equalto3

If |z— 2 +i| =2, then the greatest and least value
of |z| are respectively

) s+2,5-2 @ 5+2.2-45
3) 5+2,0 @ 5-2,0

The vector z = — 4 + 5i is turned counter
clockwise through an angle of 180° & stretched

1.5 times. The complex number corresponding
to the newly obtained vector is

15 15
) 6-—i 2) —6+—i
() 5! (2) 5!

15 .
(3) 6+ 4) 6+15i

Ifz=x+iyand|z—2 +i|=|z— 3 — |, then locus
ofzis

(1) 2x+4y-5=0

(2) 2x-4y-5=0

(3) x+2y=0

4 x-2y+5=0
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10.

11.

12.

13.

If Arg (z— 2 — 3i) = g , then the locus of z is

&
{ :

(1

t /(2, 3)

2)

]
€)
o]
]
4) “x
(-2-3) i

\

Let 4, B, C represent the complex numbers zj,
22, z3 respectively on the complex plane. If the
circumcentre of the triangle ABC lies at the
origin, then the orthocentre is represented by
the complex number

(1) Z1tzy—2z3 (2) 2t z3— 21

B) zztzi—z 4) z1+z+2z3

The complex numbers zi, z> and z3 satisfying

2 =23 _ l—i\/§

2y 72z

are the vertices of a triangle

which is

(1) Of area zero

(2) Right angled isosceles
(3) Equilateral

(4) Obtuse angled isosceles
The value of

(cos 20 —isin 20)* (cos 40 +isin 40) >
(cos 30 +isin30) > (cos30 —isin30)
(1) cos 496 —i sin 490

is

14.

15.

16.

17.

18.

(2) cos 230 —isin 230
(3) cos 496 + i sin 496
(4) cos210+isin216

1+ cos(n/8)+isin(w/8)
L+cos(7r/8)—i sin(mt/ 8)
1 -1 2 o
3) 1 4 2
If (cos 6 + i sin B) (cos 2 0+ i sin2 ) (cos 3 0

+isin30)..... (cos n 6 +isinn 0) =1, then the
value of 0 is

(1) 4mn,m e Z

2

8
} is equal to

2mn

,meZ
n(n+1)

dmm
n(n+l)’

3)

mT
n(n+l)’

meZ

“4)

. ﬁ 334
Ifi = /-1, then 4 + 5 [TZTJ +3
(Lﬁ

365
>t J is equal to
(1) 1-if3 2) -1+i3
3) i3 @ - i3

2
If z,. = cos Zr?” +isin %,Fo, 1,2,3,4,

... then the value of zi. z2. z3. z4. z5 is

(1) 3 2) 5

3) 1 4 -1

The modulus and the principal argument of the

complex number z=-2 (cos 30° + i sin 30°) are
respectively

T 5w
(n 2, ar3 2 2, v

T r
3 -2, 3 “4) 2, o

COMPLEX NUMBERS
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19.

20.

21.

22.

23.

The modulus and the principal argument of the

18 . . 18m
complex number z =1 + cos — + i sin >
are respectively

9 9
(1) 2cos °T , °T
25 25

@) 2sin 2% 2T
25 25
9t 9
(3) cos hld , kil
25 25
1
(4) 2cos on , 16m
25 25
If (a + ib)® = o + ip then (b + ia)’ is equal to
(1) B+ia 2) a—iB
(3) B—io 4 —a-ip
If |z1 + z2)* = |z1]* + |z,J* then
(1) amp a may be equal to T
z, 2
2) j—l is purely imaginary
2
3) zz, +z,2,=0
(4) All of these
If z satisfies the inequality |z — 1 — 24| < 1, then

(1) min (arg (z)) = tan™! (%j

(2) max (arg(2)) =

o a

(3) min () = <5
(4) max (z))= /5

Letzk=cos(%J+isin(2kﬁj; k=1,2,.9.

10
Column- I Column- 11
1 For each zj there exists a | P True
zj such that zj. zj= 1
Il | There exists £k e {l,|Q | False
2,....,9} such that z;. z =z,

COMPLEX NUMBERS

24.

25.

26.

27.

28.

has no solution z in the set
of complex numbers.

I | [1—z ||[1-zy | |1=25| | R 1

10
equals
9
v 1- Zcos(zk—nj equals ; 2
k=1 10
I 1I I v
(H P Q S R
2) Q P R S
3) P Q R S
@4 Q P S R

If a and b are real numbers between 0 and 1
such that the points z; =a + i, z2 =1 + bi and z3
= 0 form an equilateral triangle, then

(1) a=b=2+3

) a=b=2-3

() a=2-3 andb=2+3

(4) a=2+ B andb=2-3

If |z1| = |z2| = |z3] = 1 and z), z,, z3 are represented
by the vertices of an equilateral triangle then
(1) zZi+zo+z3=0 (2) z1z2z3 =1

B) zitntzn=1 4) z1z223=0

If three complex numbers are in A.P., then they
lie on

(1) A circle in the complex plane

(2) A straight line in the complex plane

(3) A parabola in the complex plane

(4) Can not say

The radius of the circle zz + (4 — 3i)z+ (4 +

3))Z +5=0 is
@ 5

(1) 245
3) 35 4) 45

The value of expression (COS g +isin gj

Y .. Y Y .. T
COS— +1SIn — COS—+1SIn —
2? 2? 23 23

to oo is
(1 -1
3) 0
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29.

30.

31.

32.

33.

34.

. l+itano| 1+itanna
The expression -

l—itana 1-itanna
when simplified reduces to
(1) zero

(3) 2cosna

(2) 2sinna
(4) -2 cos na

1
If2cos@=x+ — and2cos¢:y+l,then
X y
1
(1) x"+ — =2cos (nb)
X
1 .
(2) x*+— =2sin(n0)
xn
1
(3) x"— — =2cos(n0)
X

(4) ¥+ - =25in (n9)
y

Let o be the non real cube root of unity which
satisfy the equation /(x) = 0 where h(x) = xf(x°)
+ x2g(x?).

If A(x) is polynomial with real coefficient then
which statement is incorrect?

(1) ADH=0 (2) g(1)=0
(3) A(1)=0 (4) g)#A1)

Let o be an imaginary root of x” = 1. Then (5 —
0)5-w)..5-0"""is

5" +1
1 2
(1) (2) 2

5" —1
3 417—1 4
3) “4) 2
If 1, a4, 02, 03, 04 be the roots of x> — 1 =0, then
the value of ©-%N (02— % 0)2 — %

o -ao o -0, o —d,

w ... 18 . (where ® is imaginary cube
o — 0y

root of unity.)

1) o 2) »? 3) 20 (4)2w?
If a = ¢?¥!! then Real (o + o + o* + o* + o)
equals to:

35.

36.

37.

38.

1

1
@ 7 @)1 ) -3 4) -1

If a = cos 2711 + i sin 27n then the quadratic

equation whose roots are o = a + a* + a* and B
=d+a+dis

() ¥*+x-2=0 Q) ¥*-x+2=0
3) X¥*-x-2=0 4 ?*+x+2=0
STATEMENT-1 : Arg (2 + 3i) + Arg (2 — 3i)
= 0 (4rg z stands for principal argument of z)
STATEMENT-2 : Argz+ Arg z =0,z=x+
iy, V. x, y € R (Arg z stands for principal
argument of z)

(1) Statement-1 is false, Statement-2 is true.
(2) Statement-1 is true, statement-2 is true

(3) Statement-1 is false, statement-2 is false
(4) Statement-1 is true, statement-2 is false.
Statement-1: Roots of the equation (1 + z)® +
2% =0 are collinear.

Statement-2: If z|, z5, z3 are in 4.P. then points

represented by zy, z, z3 are collinear

(1) Statement-1 is false, Statement-2 is true.

(2) Statement-1 is true, statement-2 is true;
statement-2 is a correct explanation for
Statement-1.

(3) Statement-1 is true, statement-2 is true;
statement-2 is not a correct explanation for
Statement-1.

(4) Statement-1 is true, statement-2 is false.

Let z1, z2, z3 represent vertices of a triangle.

Statement-1: I + ! + ! = 0,

2172y Zp7z3 zZ3—%

when triangle is equilateral.

Statement-2 : 21>~z Z, — Z, z0= |22 — 22 Z,
— 22 zZo — |Z3|2 — Z3 EO — 3320, where A iS
circumcentre of triangle.

(1) Statement-1 is false, Statement-2 is true.

(2) Statement-1 is true, statement-2 is true;
statement-2 is a correct explanation for
Statement-1.

(3) Statement-1 is true, statement-2 is true;
statement-2 is not a correct explanation for
Statement-1.

COMPLEX NUMBERS
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39.

40.

41.

42.

43.

44.

45.

(4) Statement-1 is true, statement-2 is false.
If o is an imaginary cube root of unity, then (1
+ o — 0?)’ equals-

(1) 128w 2) -128®

(3) 128 w? 4) —128 w?

Let z1 and z; be two roots of the equation z* +
az + b = 0, z being complex. Further, assume
that the origin, z; and z; form an equilateral
tringle. Then:

(1) a*=b (2) a*=2b
(3) a*=3b 4) a*>=4b
If z and ® are two non-zero complex numbers

such that zo| = 1, and arg (z) — arg(®) = g,

then z o is equal to :
(M 1
(3) i
1+i )
If (—j =1, then

—1

2 -1
4 —i

(1) x =4 n, where n is any positive integer
(2) x =2 n, where n is any positive integer

(3) x=4n+ 1, where n is any positive integer
(4) x=2n+ 1, where n is any positive integer
Let z, w be complex numbers such that
z+iw=0 and arg zw = 7. Then arg z equals

b s
1) — 2) —
(1 2 () 5
3n Sn
3) — 4) =
3) 1 “4) 2
If z=x — iy and z'» = p + ig, then
(x+yJ/(p2+q2) is equal to
p g
1 1 2 -1
3 2 4 -2

If the cube roots of unity are 1,0, w?, then the
roots of the equation (x — 1)* + 8 =0, are

(1) —1,1+20, 1+ 202
2) -1,1-20,1-202
3) -1,-1,-1.

COMPLEX NUMBERS

46.

47.

48.

49.

50.

51.

52.

4) -1,-1+20, -1 20

If z; and z, are two non-zero complex numbers
such that |z + z2| = |z1| + |z2|, then arg z1 — arg
2, is equal to:

T
) - — 2) 0
(M 5 2

T
3) —-=n 4) —
3) “) 5
Ifw= and |w| = 1, then z lies on

z——1

(1) aparabola
(3) acircle

10
The value of Z (sinZk—nﬂ' cos Zk_nj is:
et 11 11
1 1 2 -1
(3) i “ i
If o(1) is a cube root of unity and (1 + ®)’ =
A+ Bw. Then (4, B) equals
(1 (O, 1) @) 1,1
3) (1,0 @ =1L 1)
Let a, B be real and z be a complex number. If

22+ az + B = 0 has two distinct roots on the line
Re z =1, then it is necessary that

(1) Be(0, 1 (2) Pe (-1,0)
G) Bl=1 (4) pe(, o

If z is a complex number of unit modulus and

(2) a straight line
(4) an ellipse.

1
argument 0, then arg (;—f) equals :
+z

(1) -6 ©) g—e(s)

0 4 n—0
A complex number z is said to be unimodular if
|z] = 1. Suppose z; and z; are complex numbers

z -2z, . . .
such that ~——"2 is ynimodular and z, is not
—ZiZ
122

unimodular. Then the point z; lies on a
(1) Straight line parallel to x-axis

(2) Straight line parallel to y-axis

(3) Circle of radius 2
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53.

54.

55.

56.

57.

58.

(4) Circle of radius 2

A value of 6 for Whichis_lne is purely
1-2isin
imaginary, is:
T . NG
(1) S (2) sin™! [TJ
3 gm{JJ 5z
A3) g “4) 3

Iflz=1and®= Z—_i (where z#—1), the Re(w)
z+

is

1

(H o 2 -
|z+1
O e p— H 2
z+1| |z 41 |z+1]

If |zl = 2, then the points representing the
complex numbers —1 + 5z will lie on a

(1) circle (2) straight line
(3) parabola (4) hyperbola
Values of z satisfying the equation z2 — (1 + i)
zz1 +iz> = 0 (where z; is a complex no.) are two
vertices of a triangle having one vertex as
origin then the area of this triangle is

1
M 3l @) 2|af

1, 2 2
3) E|Zl| (4) 3|z]
Let z be non real number such that

2
Itz+z € R, then value of 7|z| is
l1-z+z
(1 1 (2) 3
3) 5 4 7
It 1 2=+ 4 )0 hen the
0 e — , then the locus

3z o0) -2

of z1s

59.

60.

61.

62.

(1) Exterior to circle with center 1 + i0 and
radius 10

(2) Interior to circle with center 1 + /0 and
radius 10

(3) Circle with center 1 + i0 and radius 10
(4) Circle with center 2 + i0 and radius 10

If zi & z; are two complex numbers & if arg
Zl + 22

p— = g but |z1 + zz| ;t|z1 — zz| then the

figure formed by the points represented by 0,
z1,z2& z1 t 23 1S

(1) A parallelogram but not a rectangle or a
rhombous

(2) Arectangle but not a square
(3) A rhombous but not a square
(4) Asquare

0O—0z .
is

Leto=a+iB,p=0andz =1, If 1
-z

purely real, then the set of values of z is

(D) {z =1}

2) {z:z =2z}

(3) {zld =1}

@ {z|zZ=1,z=1}

A man walks a distance of 3 units from the
origin towards the north-east (N 45°F)
direction. From there, he walks a distance of 4
units towards the north-west (N 45° W)
direction to reach a point P. Then the position
of P in the Argand plane is

(1) 3e™+4i

2) 3-4i)emH

(3) (4+3i)e™

4) (3+4ie™

If |zl = 1 and z # + 1, then all the values of

lie on
2
1-z

(1) A line not passing through the origin
@ [2=+2

COMPLEX NUMBERS
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(3) The x-axis
(4) The y-axis

Integer Type Questions (63 to 73)

200
63. Ifi*=—1, then the value of z i" s
n=1
64. Ifz=3—4i thenz*-32+322+992- 95 is
equal to

65. If Z—_l (z # —i) is a purely imaginary number,

Z+1i
then zz is equal to
66. If o© is the cube root of wunity, then

‘(3+5(x)+3(x)2)2+(3+303+50)2)2‘=

67. Ifx?>+x+1=0 then the numerical value of;

IV (5 1Y (5 1Y
Xt—| +| X+ | H ||+
X X X

COMPLEX NUMBERS

68.

69.

70.

71.

72.

73.

1Y 1Y
(x4+—4) F o +(x27+7j
X X

If |z + 4| < 3, then the maximum value of |z + 1
is
If o and (3 are the roots of the equation
x*—x+1=0, then a?°? + 209 =
The number of complex numbers z such that
|z—1|=]|z+ 1| =|z—i|] equals
a, b, c are integers, not all simultaneously equal
and o is cube root of unity (@ # 1), then
minimum value of |a + bo + cw?| is
If a and B are imaginary cube roots of unity,
1

then o’ +[34 +—=

ap
O is origin and affixes of P, O, R are

respectively z, iz, z + iz. If APOR =200 then the
value of |z] is
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Single Option Correct Type Questions (01 to 60)

1. The coefficient of x°> in the expansion
100
> 10¢, (x-3)l0m amis
m=0
(1) IOOC47 (2) IOOC48
(3) _ IOOC52 (4) _IOOC100
2. The co-efficient of x° in the expansion of (1 +
)2+ (1 +x)2 4.+ (1 +x)P0is
(1) *'Cs (2) °Cs
(3) 31C6_21C6 (4) 30C5+20C5
3. The value of
&—i-i-&—&-i- ....... +(_1)”L
1.3 23 3.3 4.3 (n+1)-3
is
n+1
1 2
O n+1 @ 3
1 1
3 4
®) 3(n+1) @ (n+1)
4. The value of the expression
10 10 100
Z 10 Cr z (—l)K KK is
=0 K=0 2
(1) 210 (2) 220
3 1 4 2
5. Ifan=z:L , the value of Zn—2r is
r=0 nCr r=0 ! r
n 1
1) —a 2) —a
&) 2 % ) 7%
(3) naa 4 0

10.

In the expansion of (1 + x)” (1+lj , the term
x

independent of x is
(1) C}+2Cl+..A(n+1)C?
(2) (C,+C +..+C)

(3) Ci +Cl +...+C:
4) Co+Cl+Ci+...+C

In the expansion of(x3 —iz] , n eN, if the
X

sum of the coefficients of x> and x'* is 0, then n
is

(1) 25 (2) 20
3) 15 (4) None of these
1\
In the expansion of | /4 + —j
S

(1) the number of irrational terms is 19
(2) middle term is irrational

(3) the number of rational terms is 2
(4) All of these
The last three digits of the number (27)% is

(1) 805 ) 301

(3) 503 (4) 803
n

The sum of the series Z(—l)r_l. "C.(a-r)is
r=1

equal to

(1) n-2""1+q 2) 0

3) a 4) 2"+a+1
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11.

12.

13.

14.

15.

16.

FA+x+x)'=a+ax+ax>+ ... + ayy,
x* thenao+ ax +as + ....... +ay, is
3" -1 3" +1
1 2
(1) > () >
3"-2 -5

The sum of the coefficients of all the integral
. ) 40
powers of x in the expansion of (1+2\/;) is

(1) 3%+1 ) 3% -1

1

_ 40 _ l 40
@) 567D @ S G7+D

The sum Z (r+1) C?isequal to

r=0

(n + 2) (2n —1)!
(1 (=1 !

(n+2)(2n+1)!
RETENCENE
(n+2)(2n+1)!
@ n! (n+1)!
(n+2)(2n—1)!
@ n!(n+1)!

The number of terms in the expansion of

(xz—l-l-l-iz) ,ne N,is
x

(1) 2n 2) 3n
(3) 2n+1 @) 3n+1
Q+x+x>+x3 =a0+ax + ax® +....... +
a1sx', then a9 equals to

(1) 99 @) 101

3) 100 @) 110

Coefficient of x? ~ ! in the expansion of, (x +
3V 4 (x + 3 (x+2) + (x +3)2 (x +2)
+ot(x+2)is
(1) ™G3)
(3) "1Cx(5)

) ™)
(4) "Cx(5)

BINOMIAL THEOREM

17.

18.

19.

20.

21.

STATEMENT - 1 : The term independent of x
m '
j is @m ! > -
(m 1)
STATEMENT - 2 : The coefficient of x? in the

expansion of (1 + x)" is "Cy,.

in the expansion of (x +l +2
x

(1) Statement-1 is True, Statement-2 is True;
Statement-2 is a correct explanation for
Statement-1.

(2) Statement-1 is True, Statement-2 is True;
Statement-2 is NOT a correct explanation
for Statement-1

(3) Statement-1 is True, Statement-2 is False

(4) Statement-1 is False, Statement-2 is True

STATEMENT - 1 :If n is even, then *’C; +
MC3+2MCs5+ ... +2MC, =20

STATEMENT - 2 : 2'C, +2"C3 + 1Cs + .......

+2MCy, =22,

(1) Statement-1 and Statement-2 both are
True

(2) Statement-1 and Statement-2 both are
False

(3) Statement-1 is True, Statement-2 is False

(4) Statement-1 is False, Statement-2 is True

n
Let a, = 1000 forn € N, then a,, is greatest,
n!
when
(1) n=997 (2) n=998
(3) n=1002 (4) n=1000

Which of the following is/are correct ?
(1) 101%°-99% <100

(2) 101°°+100% < 990

(3) (1000)'%%°>(1001)*°

(4) (1001)*° > (1000)'°0

If x is positive, the first negative term in the
27

expansion of (1+x)? is
(1) 7thterm
(3) 8thterm

(2) Sthterm
(4) 6th term.
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22.

23.

24,

25.

26.

The coefficient of x” in the expansion of (1 +
x) (1 —x)"is

(1) (n-1)

G) D(n-1)

n

Ifs, = Z %andtn=zn: %,then

r=0 r r=0 r

@) D' (-n)
@) D" 'n

t, .
- is equal to
S}‘l

n

n
(1) (2) 5—1

@) n-1 @ 21

If the coefficients of 7", (+ + 1)" and (» +2)"
terms in the binomial expansion of (1 +y)" are
in AP, then m and r satisfy the equation

(1) m>—m(dr-1)+4r2+2=0.

2) m?— m(4r+1)+4~2-2=0.

B) m?—m(4r+1)+ 42 +2=0.

4 m?*—m@r-1)+4r7-2=0.

If x is so small that x* and higher powers of x

32 1y
(1+x) —1+5x

may be neglected, then

(1-x)"?
may be approximated as
x 3 2 2
1) =—=x 2) —=x
(1 278 2
3 2 3 2
3) 3x+=x 4) 1-=x
3) 3 “4) 2

If the expansion in powers of x of the function
1

—is
l—ax 1-bx

aot+ aix +ax’+ax>+ ... ,then a, is :
anibn an+]_bn+l
(1) 2) —/—
b—a b-a

27.

28.

29.

30.

bn+1 _an+1

3 B — 4

b —a"
b-a

For natural numbers m, n if (1 — )™ (1 + y)' =
1+ ay+an?+...and ar = a2 = 10, then (m,
n) is

(1) (35,20) (2) (45,35)
(3) (35,45) (4) (20, 45)
In the binomial expansion of (a — b)* , n > 5,
the sum of 5th and 6th term is zero, then %
equals
n—4 5
1 2
(1) @ =
6 n—>5
) — “4)
n->5

n
Statement-1 : Z(r+1) nC,.=(n+2)2m"!
r=0
Statement-2 : Z (r+DNC.x"=(1+x)"+
r=0
nx (1 +x)"-!
(1) Statement-1 is True, Statement-2 is True;
Statement-2 is a correct explanation for
Statement-1.

(2) Statement-1 is True, Statement-2 is True;
Statement-2 is NOT a correct explanation
for Statement-1

(3) Statement-1 is True, Statement-2 is False
(4) Statement-1 is False, Statement-2 is True

10 10
LetS; = Z}j (j-1) °Cj, $:= le °C; and
Jj= Jj=

j=1
Statement -1 : S3 =55 x 2°.

Statement -2 : S; =90 x 28 and S, = 10 x 28,
(1) Statement-1 and Statement-2 both are True
(2) Statement-1 is true, Statement-2 is false.
(3) Statement -1 is false, Statement -2 is true

BINOMIAL THEOREM
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31.

32.

33.

34.

3s.

36.

37.

(4) Statement-1 and Statement-2 both are
False

The coefficient of x” in the expansion of (1 — x

—x>+x%0is

(1) 144 2) —-132

3) —144 4) 132

If n is a positive integer, then

(V1) = (31" s

(1) An irrational number

(2) An odd positive integer

(3) An even positive integer

(4) A rational number other than positive
integers

The term independent of x in expansion of

10
x+1 3 x—1 is
(x2/3 By D) (x— xl/z)

(1) 4 (2) 120
(3) 210 4) 31
The coefficient of x" in the expansion of

2
(1+%x+ 'x2+ ..... ) , is equal to
2" 2"
(1) - 2 —
n! n
1
(3) n! 4 —
n!
The number of zeros at the end of 99'%°! + 1, is
equal to
(1) 2 (2) 4
(3) 1002 (4) 1004

The value of 'C1 = '°C)) + *'C, = °Cy) + (*' G5
—10C) + (Cs—19Cy) +........ + (21Cio—1°Cyo) is
(1) 2217211 (2) 2217210
(3) 220_29 (4) 220_210
The sum of the co-efficients of all odd degree
terms in the expansion of

(x-i-\/ﬁ)s +(x—\/ﬁ)5, (x>1)is

1) 1
3) -1

@) 2
4 0

BINOMIAL THEOREM

38.

39.

40.

41.

42.

43.

Coefficient of 24 in (1 + )2 (1 + 2 (1 + £#4)
is:

(1) "2Ce+3 @) 2Cet1

(3) 2, (4) 12Co+2

If = DC,. = (k* — 3) "C,., then an interval in
which £ lies is
(1) (2, »)

3 [~B.A3]

) () -0 -
.......... ()

) G)(()) j
o) el

Forr=0, 1, ..., 10, let 4,, B,. and C,. denote,

2) (- ®,-2)
@ (\3.2]

respectively the coefficient of x” in the
expansions of
1+ 0, 1+ x)» and (1 + x)** . Then

10

> A4.(BB,—Cyy4,) isequal to
r=1

(1) Bio—Cio

(2) A0 (B%10— Cio 410)

3) 0

4) Cio—Bio

10
If the 6" term in expansion of (2)62 + 3%) is
X

a .
3 where a & b are coprime natural numbers

thena+b=
(1) 896 () 27
(3) 923 (4) 869

The coefficient of a* b* ¢° in the expansion of
(ab + bc + ca)®is
(1) 80
(3) 60

2) 50
4) 70
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44.

45.

46.

47.

48.

49.

50.

If the sum of the coefficients in expansion of
(@*x>2a*c+1)°! vanishes, then possible value
of a can be

M 1 (mlzﬁ
3) i (4) All of these

2
If the sum of coefficient in the expansion of (x—

2y+3z)" is128, then the greatest coefficient in
the expansion of (1+x)*? is

(1) 4G Q) Ci
3) Gy (4) 1C;
The last two digits of 17%°¢is

1) 18 @) 81
3) 71 @) 17

32003
The value of TN where {.} denotes the

fractional part, is

17 19
) — 2 =
O 28 ( 28
23 25
3)) = 4) —
A3) 23 “4) 2%
The degree of the polynomial

1 [l+a\/4x+lj7_{l—\/4x+lJ7
2

Jax+1 2

(1 1 (2 2

3) 3 4) 4

If Ty, T1,15,T5, ... represent the terms in the

expansion of (x+a)", then the value of

(T() —Tr+Ts4— T6+...)2 Jr(Tl —T53+T5— T7+...)2 , ne
N is

(1) @+ ay @) @+ @y

) (2-a) @) (@

If the numerically greatest term in the

expansion of (3— 5x)!° when x = % is 455x3"1,

"C
ne N then value of —2 is
(1) 66 (2) 33
(3) 22 4) 55

51.

52.

53.

54.

SS.

56.

57.

The sum of 1—l+£— 1-3-5 +o is
8 816 8-16-24
2 5
1) — 2) —
(1) NG (2) >
3) £ (4) i
2 NG

The coefficient of x” in the expansion of
(1-9x+20x%) " is

(1) sn—4n (2) 51 _gnt

(3) 57t gl 4 0

The number of irrational terms in the expansion

NI
of [56 +28J is

(1) 5 (2) 97
3) 95 4 6
If the last term in the binomial expansion of

1 1 g 1 log38
23 —% is KSST) , then the 5™ term

of expansion is
(1) 210 (2) 420
(3) 105 (4) 425
Let R = (55 +11)*! and f= R —[R] where [.]
denotes the greatest integer function then value
of Rf'is
(1) 42n+1 (2) 52n+1
(3) 4m (@) 5"
If the sum of the co-efficients in the expansion
of (1 + 2x)" is 6561, then the greatest term in
the expansion for x = 1/2 is
(1) 4t (2) 5%
(3) 6th (4) 7th
The expression,
6
(V2o 2| ( 2 ]
22 +14+42x7 -1
is a polynomial of degree

(1) 5
3) 7

@) 6
4) 8

BINOMIAL THEOREM




PARAKRAM JEE MAIN BOOKLET

58.

59.

60.

Co- efﬁcient of x®in (1 +x +x3+xH)is:
5

(1) ZnCIS 3r r (2) nCSr
r=0 r=0
5 3
Z ! C3r (4) z ! C —r r
r=0

The term independent of x in the expansion of

4
1 .
(1+x+2x% [3x2 ——) is
3x?
(1) 10 2) 2
3 0 4) 6
If n is even natural and coefficient of x” in the

expansion of (11+_x) is 2, (]x| < 1), then

(1) r<n/2 2) r=(n-2)/2
(3) r<(n+2)/2 @)

r=zn

Integer Type Questions (61 to 74)

61.

62.

63.

64.

If the sum of the coefficients in the expansion
of (2 + 3ex + ¢%x?)'? vanishes, then number of
negative value of ¢ equals to

The coefficient of " in polynomial (x + 2" Cy)
(x + 210, (x +21C, ) is 297, the value

of ais
50)(50 50) (50
The value of +
0 1 1 2
503 (50) . n
Foe + is, where "'C,. = ,
49 ) 150 r

“Cp then the value of bis (b <50)
nC0—2'3nC1+3'32nC2—4'33nC3+ .......... +
«n" (n +1) "C, 3" is equal to

-D"a" (bz + lj then value of (a + b) is

BINOMIAL THEOREM

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

6
If (2—4}( is the term, independent of x, in the

12

binomial expansion of (%—%j , then %, is
X

equal to

Letf{in)=10"+3-4"24+5 n e N. The greatest

value of the integer which divides f{(n) for all n

is

The sum of series 3+ "Co— 8- "Cy + 13-"C; —

18v "Cs+..... upto (n+1) terms, where n > 1, is:

Coefficient of sum of odd powers of x in

expansion of (9x? + x — 8)° is

The sumlﬁ0 [IOJ (mZ(i J (where (5] =

0, if p <q) is maximum when 'm ' is

In the expansion of (%/5 + Lj , if the ratio of

B

7% term from begining to the 7" term from the

end is é then value of n is

If R is remainder when 6%* + 8% is divided by

49, then ? =

The largest real value of x such that

24:—34_k i = 2 is

o @=-! k! 3

The coefficient of x° in the expansion of (1 + x)
(T+x) A +x%) (1 + x99 s

The coefficient of x® in the expression (2 + x)*
(3 +x)* (4 + x)* must be




07

Single Option Correct Type Questions (01 to 60)

The number of numbers from 1000 to 9999
(both inclusive) that do not have all 4 different
digits, is:

(1) 4048 (2) 4464

(3) 4518 (4) 4536

In a 12 storey house 10 people enter the lift
cabin. It is known that they will leave the lift in
pre-decided groups of 2, 3 and 5 people at
different storeys. The number of ways they can
do so if the lift does not stop at the second
storey is —

(1) 820 (2) 720

(3) 1430 (4) 640

How many nine digit numbers can be formed
using the digits 2, 2, 3, 3,5, 5, 8, 8, 8 so that the
odd digits occupy even positions?

(1) 7560 (2) 180

(3) 16 (4) 60

In how many ways n books can be arranged in
a row so that two specified books are not
together ?

(1) n!—(n-2)! 2) (- (n-2)
3) n!=2mn-1) 4) (n—2)n!

Out of 16 players of a cricket team, 4 are
bowlers and 2 are wicket keepers. A team of 11
players is to be chosen so as to contain at least
3 bowlers and at least 1 wicketkeeper. The
number of ways in which the team be selected,
is

(1) 2400
(3) 2500

() 2472
(4) 960

10.

PERMUTATIONS AND COMBINATIONS

Words are formed by arranging the letters of
the word "STRANGE" in all possible manner.
Let m be the number of words in which vowels
do not come together and 'n' be the number of
words in which vowels come together. Then the
ratio of m: n is-

(1) 5:4 () 5:2
(3) 7:2 4) 2:5

Sum of all the numbers that can be formed
using all the digits 2, 3, 3, 4, 4, 4, is:

(1) 22222200 (2) 11111100

(3) 55555500 (4) 20333280

Number of ways in which a pack of 52 playing
cards be distributed equally among four players
so that each may have the Ace, King, Queen
and Jack of the same suit, is:

36! 361.4!
o on* @ on?
3) —(9?)3!4' (4) None

The number of ways in which the number
94864 can be resolved as a product of two
factors is -

(1 27 (2) 23

3) 29 4 31

How many divisors of 21600 are divisible by
10 but not by 15?
(1) 10

(3) 40

(2) 30
(4) None
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11.

12.

13.

14.

15.

16.

17.

18.

12 guests at a dinner party are to be seated
along a circular table. Supposing that the
master and mistress of the house have fixed
seats opposite to one another and that there are
two specified guests who must always be
placed next to one another. The number of
ways in which the company can be placed, is :
(1) 20.10! (2) 22.10!
(3) 44.10! (4) None
The number of ways in which 8 different
flowers can be strung to form a garland so that
4 particular flowers are never separated, is :

8!
(1) 41.4! 2) o
(3) 288 (4) None
Number of ways in which 2 Indians, 3
Americans, 3 Italians and 4 Frenchmen can be
seated on a circle, if the people of the same
nationality sit together, is:
(1) 2.(4"H (3" (2) 2.(31. 4!
3) 2.3H @y (4) None
Number of positive integral solutions of xyz =
21600 is
(1) 1360 (2) 1260
(3) 1460 (4) 1270
If chocolates of a particular brand are all
identical then the number of ways in which we
can choose 6 chocolates out of 8 different
brands available in the market, is:.

(1) 13C6 (2) 13C8

(3) 8° (4) None

Number of ways in which 3 persons throw a
normal die to have a total score of 11, is

(1) 27 (2) 25

3) 29 4) 18

The number of triangles that can be formed by 5
points in a line and 3 points on a parallel line is
(1) 3G (2) 8C-3Gs

3) 3G -3C—1 (4) None of these
The greatest possible number of points of
intersection of § straight lines and 4 circles is
(1) 32 (2) 64

PERMUTATIONS AND COMBINATIONS

19.

20.

21.

22.

23.

24.

25.

26.

3) 76 (4) 104
Number of zeros at the end of 45! is -
(1) 10 2) 4

3) 5 “4) 6

A person writes letters to five friends and
addresses on the corresponding envelopes. In
how many ways can the letters be placed in the
envelopes so that at least four of them are in the
wrong envelopes?

(1) 89 (2) 40

(3) 44 (4) 109

The digits from 0 to 9 are written on slips of
paper and placed in a box. Four of the slips are
drawn at random and placed in the order. The
number of outcomes possible is

(1) IOP4 (2) IOC4

3) 10* (4) 410

How many words can be formed by using all
the letters of the word ' MONDAY" if each word
starts with a consonant ?

(1) 120 (2) 240

(3) 560 (4) 480

The number of natural numbers from 1 to 1000
having none of their digits repeated is

(1) 738 (2) 648

(3) 729 (4) 800

The number of words those can be formed by

using all letters of the word 'DAUGHTER], if
all the vowels must not be together is

(1) 3600 (2) 36000
(3) 40320 (4) 41420

A5 digit number divisible by 3 is to be formed
using the numerals 0, 1, 2, 3, 4 & 5 without
repetition, then the total number of ways in
which this can be done is -

(1) 36 (2) 256

(3) 108 4) 216

Let P, stand for "P,,. Then the expression 1.
Pi+2. . P,+3.P3+...... +n. P,=

n
1 (m+D!-1 2) n+1)!+1
3) (n+1)! (4) None
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27.

28.

29.

30.

31.

32.

The number of 6 digit numbers that end with 21
(eg. 537621), without repetition of digits is

(1) 7.7Cs (2) 7.7P;

(3) 9.7P; 4) 9.7Cs

Two variants of a test paper are distributed
among 12 students. Number of ways of seating
of the students in two rows so that the students
sitting side by side do not have identical papers
& those sitting in the same column have the
same paper is :

12! 12)!
) 6!6! @ 236!
(3) (6122 (4) 12! x2

If all the letters of the word 'AGAIN' are
arranged in all possible ways & put in
dictionary order, then the 50* word is

(1) NAAIG (2) NAAGI
(3) NAIGA (4) NAIAG

The number of ways of arranging the letters
AAAAA, BBB, CCC, D, EE & F in arow if the
letter C are separated from one another is:

(1) PG 5!132!!2!

@ %
@ %

4) 11.%

There are 3 white, 4 blue and 1 red flowers. All
of them are taken out one by one and arranged
in a row in the order. The number of different
arrangements possible is (flowers of same
colours are similar)

(1) 12 2) 8

(3) 8! (4) 280

The number of different possible permutations
using all the letters of the word
"MISSISSIPPI", if no two I’s are together is
(1) 7150 (2) 7350

(3) 7249 4) 8C4

33.

34.

35.

36.

37.

In a unique hockey series between India &
Pakistan, they decide to play on till a team wins
5 matches. The number of ways in which the
series can be won by India, if no match ends in
a draw is:
(1) 126
(3) 225
The number of ways of selecting 11 players
from 15 players, if only 6 of these players can
bowl and the playing 11 must include atleast 4
bowlers is
(1) 540 (2) 1080
(3) 280 4) 1170
The number of ways in which 5 X's can be
placed in the squares of the figure so that no
row remains empty is:

[ ]

(2) 252
(4) none

(1) 97 (2) 44

(3) 100 4) 126

In a conference 10 speakers are present. If S
wants to speak before S> & 5> wants to speak
after S3, then the number of ways all the 10
speakers can give their speeches with the above
restriction if the remaining seven speakers have
no objection to speak at any number is:

(1) IOC3 (2) IOP8

(3) Py @
3

In a cricket match against Pakistan, Azhar
wants to bat before Jadeja and Jadeja wants to
bat before Ganguli. Number of possible batting
orders with the above restrictions, if the
remaining eight team members are prepared to
bat at any given place, is

11! .
11!
3) = (4) None of these

PERMUTATIONS AND COMBINATIONS
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38.

39.

40.

41.

42.

43.

44.

Seven different coins are to be divided amongst
three persons. If no two of the persons receive
the same number of coins but each receives
atleast one coin & none is left over, then the
number of ways in which the division may be
made is:

(1) 420 (2) 630

3) 710 (4) None

The number of ways in which 200 different
things can be divided into groups of 100 pairs
is:

(1) (1.3.5..... 199)

o (2)(2)(2)- ()

® % oo
277 (100) !
(4) All of these
The number of ways in which an insect can
move from left bottom corner of a chess board
to the right top corner, if it is given that it can
move only upside or right, along the lines is-
(1) 3Cs (2) '8¢y

(3) BCs @) 3G

In how many ways 14400 can be resolved into
product of two factors?

(1) 16 (2) 32

(3) 64 4) 128

In how many ways the number 10080 can be
written as product of two coprime factors?

() 2 (2) 4

3) 8 4 16

The number of ways in which 5 beads, chosen
from 8 different beads be threaded on to a ring,
is:

(1) 672 (2) 1344

(3) 336 (4) None

The number of ways in which 5 persons can sit
at a round table, if two of the persons does not
sit together is
(1) 12

(3) 60

() 24
4) 72

PERMUTATIONS AND COMBINATIONS

45.

46.

47.

48.

49.

50.

51.

52.

The number of ways in which four men and
three women may sit around a round table if all
the women are together is

(1) 144 (2) 720
(3) 120 4) 24
Seven persons including 4, B, C are seated on

a circular table. How many arrangements are
possible if B is always between 4 and C?

(1) 5040 (2) 24

3) 720 (4) 48

In a shooting competition a man can score 0, 2
or 4 points for each shot. Then the number of
different ways in which he can score 14 points
in 5 shots, is:
(1) 20

(3) 30

The number of negative integral solutions of
equationx +y+z=—121s

(1) 54 (2) 53

3) 120 (4) None of these
The total number of positive integral solutions
of 15 <xi+x+x3 L2018

(1) 635 (2) 645

(3) 685 (4) None of these
The number of ways in which 15 identical
apples & 10 identical oranges can be
distributed among three persons, each receiving
none, one or more is:

(1) 5670 (2) 7200

(3) 8976 (4) None of these
The number of non-negative integral solutions

2) 24
(4) none

of xi + x2 + x3 + x4 < n (where n is a positive
integer) is

(1) "G (2) "Gy

(3) ™5Cs (4) None of these
The number of integers which lie between 1
and 10 and which have the sum of the digits
equal to 12 is:
(1) 8550

(3) 6062

(2) 5382
(4) 8055
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53.

54.

5s.

Number of derangement of all the digits of
number 1234567 such that even digits occupy
even places and odd digits occupy odd places is

(1) 12 (2) 14

(3) 16 4) 18

Statement- 1 : The maximum value of k£ such
that (50)* divides 100! is 2.

Statement- 2 : If P is any prime number, then

power of P in n! is equal to [%} +[LJ +

%} ’

where [-] represents greatest integer function.

(1) Statement-1 is true, Statement-2 is true;
Statement-2 is a correct explanation for
Statement-1.

(2) Statement-1 is true, Statement-2 is true;
Statement-2 is not a correct explanation
for Statement-1.

(3) Statement-1 is true, Statement-2 is false.

(4) Statement-1 is false, Statement-2 is true.

Consider the number N = 249480

Column-I Column-II
(A) | Number of ways | (P) | 20
N is divisible by 3
but not by 5
(B) | Number of ways | (Q) | 40
Nis divisible by 5
but not by 7
(C) | Number of ways | (R) | 64
Nis divisible by 3
but not by 21
(D) | Number of ways | (S) 60
N is divisible by
35 but not by 77
A B C D
(1) R Q R P
2 Q R P R
3) R R P Q
4 P R S Q

56.

57.

58.

59.

In a shop there are five types of ice-creams
available. A child buys six ice-creams.

Statement-1 : The number of different ways
the child can buy the six ice-creams, is '°Cs.

Statement-2 : The number of different ways
the child can buy the six ice-creams is equal to
the number of different ways of arranging 64's
and 4B' s in a row.

(1) Statement-1 is False, Statement-2 is False
(2) Statement-1 is True, Statement-2 is True

(3) Statement-1 is True, Statement-2 is False
(4) Statement-1 is False, Statement-2 is True

How many different words can be formed by
jumbling the letters in the word

"MISSISSIPPI" in which no two S are
adjacent ?

(1) 8.9C4.7Cy4 (2) 6.73C

(3) 6.8.7Cs4 (4) 7.°C4.3Cy

Statement-1 The number of ways of
distributing 10 identical balls in 4 distinct
9
boxes such that no box is empty is
Statement-2 : The number of ways of choosing
9
any 3 places from 9 different places is G .

G

(1) Statement-1 is true, Statement-2 is true;
Statement-2 is a correct explanation for
Statement-1.

(2) Statement-1 is true, Statement-2 is true;
Statement-2 is not a correct explanation
for Statement-1.

(3) Statement-1 is true, Statement-2 is false.

(4) Statement-1 is false, Statement-2 is true.

From 6 different novels and 3 different
dictionaries, 4 novels and 1 dictionary are to be
selected and arranged in a row on a shelf so that
the dictionary is always in the middle. The
number of such arrangements is :

(1) Atleast 500 but less than 750

(2) Atleast 750 but less than 1000

(3) Atleast 1000
(4) Less than 500

PERMUTATIONS AND COMBINATIONS
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60.

The sum of all 4 digit numbers that can be
formed by using the digits 2,4,6,8 (repetition of
digits not allowed) is
(1) 133320

(3) 53328

(2) 533280
(4) None of these

Integer Type Questions (61 to 75)

61.

62.

63.

64.

65.

66.

67.

A bag contains 9 balls marked with digits 1,
2 9. If two balls are drawn from the
bag, then number of ways of getting the sum of
the digits on balls as odd number is

In a football championship, 153 matches were
played. Every team played one match with each
other. The number of teams participating in the
championship is
Passengers are to travel by a double decked bus
which can accommodate 13 in the upper deck
and 7 in the lower deck. The number of ways
that they can be divided if 5 refuse to sit in the
upper deck and 8 refuse to sit in the lower deck,
is
Let T}, denotes the number of triangles which
can be formed using the vertices of a regular
polygon of n sides. If T}+1 — T}, = 21, then n

equals

A student is to answer 10 out of 13 questions in
an examination such that he must choose at
least 4 from the first five questions. The
number of choices available to him is-

The number of ways of distributing 8 identical
balls in 3 distinct boxes, so that none of the
boxes is empty, is -

There are two urns. Urn A has 3 distinct red
balls and urn B has 9 distinct blue balls. From
each urn two balls are taken out at random and
then transferred to the other. The number of
ways in which this can be done is

PERMUTATIONS AND COMBINATIONS

68.

69.

70.

71.

72.

73.

74.

75.

The number of integers greater than 6,000 that
can be formed, using the digits 3, 5, 6, 7 and 8,
without repetition, is :

A man X has 7 friends, 4 of them are ladies and
3 are men. His wife Y also has 7 friends, 3 of
them are ladies and 4 are men. Assume X and Y
have no common friends. Then the total
number of ways in which X and Y together can
throw a party inviting 3 ladies and 3 men, so
that 3 friends of each of X and Y are in this
party, is

The number of arrangements of the letters of
the word BANANA in which the two N’s do
not appear adjacently is

There are 12 points in a plane of which 5 are
collinear. The number of distinct quadrilaterals
which can be formed with vertices at these
points is:

The number of seven digit integers, with sum
of the digits equal to 10 and formed by using
the digits 1, 2 and 3 only, is

The total number of ways in which 5 balls of
different colours can be distributed among 3
persons so that each person gets at least one ball is

Number of different squares of any size (side of
square be natural no.) which can be made from
a rectangle of size 15 x 8, is

A five letter word is to be formed such that the
letters appearing in the odd numbered positions
are taken from the letters which appear without
repetition in the word "MATHEMATICS".
Further the letters appearing in the even
numbered positions are taken from the letters
which appear with repetition in the same word
"MATHEMATICS". The number of ways in
which the five letter word can be formed is:
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SEQUENCE AND SERIES

Single Option Correct Type Questions (01 to 60)

Ifai,a,, ... , an are distinct terms of an A.P,
then equations satisfied are

(1) a+2a,+a;=0

(2) 2a,+2a,+a,=0

(3) a,+3a,-3a,—a,=0

4) a,—4a,+6a,—4as+a;=0

If log.2, log/(2" - 5) and log (2" — 7/2) are in
A.P., then value of 2x is equal to

(1) 6 2) 9
3) 3 4 1
The sum of n terms of the series

a’ a .
loga +log— +log— +.....is
b b?

(1) nlog (%)

(2) nlog (ab)
2

n a n
3) —log—+—log(ab
3) S log+> g (ab)

2

n a n
4) —log=——log(ab
4) 5 log, 2Og(a)

If the ratio of sum of n terms of two A.P.'s is
(Bn + 8) : (7n + 15), then the ratio of 12"
terms is

(1) 16:7 2) 7:16
3) 7:12 4) 12:5
If a and / be the first and last term of an A.P.

and S be the sum of its all terms; then its
common difference is

(1) M ©) M
28 —{—a 28 —{—a
> —a® 0 —a?
3 4 4 LT
) 28+l +a @ 28 —(+a

If b, b,, b, (b,> 0) are three successive terms

of a G.P. with common ratio 7, then value of
r for which the inequality b, > 4b, — 3b, holds

is given by

(1) r=3 Q) 1<r<2
(3) r>3 4) re(0,2)
Let1,2,4,8, ... isaG.P.and 4, 8, 16, 32

is another G.P.,then1+4,2+8,4+ 16,8 +
32, ... are in

(1) AP
(2) G.P.
(3) H.P.
(4) Neither A.P nor GP nor HP

Ifa,b,carein AP.,thenb+c—a,c+a->b,
a+b—carein

(1) A.P.

2) G.P.

(3) H.P.

(4) Neither A.P nor GP nor HP

If x, y, z are in G.P. then x> +y?, xy + yz,)? +
z? are in

(1) AP

2) G.P.

(3) H.P.

(4) Decreasing order
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10.

11.

12.

13.

14.

If a, b, ¢, d are in G.P., then (a2 -

(b -, (¢ —d) arein

(1) A.P.

(2) G.P.

(3) H.P.

(4) Neither A.P nor GP nor HP

Three positive numbers form a GP. If the
middle number is increased by 8, the three
numbers form an AP. If the last number is
also increased by 64 along with the previous
increase in the middle number, the resulting
numbers form a GP again. Then

(1) common ratio =3

)s

(2) first number = g

(3) common ratio =-5

(4) first number =5

Let S}, S5 Sy v be squares such that for
each n > 1, the length of a side of S, equals
the length of a diagonal of S, ;. If the length
of a side of S, is 10 cm then for which of the
following values of n is, the area of S less
than 1 cm??

(1 7

2) 8

3) 6

4) 5

If a, b, ¢ be in H.P., then a —

o | o
o | o
o
|
o | o

B

will be in

(1) AP

(2) G.P.

(3) H.P.

(4) Increasing order

a+be’ _ b+ce’  c+de’
a-be’ b-ce’ c—de’
¢, d are in

(1) A.P.

(2) G.P.

(3) H.P.

(4) Increasing order

If , then a, b,

SEQUENCE AND SERIES

15.

16.

17.

18.

19.

20.

Ifa,a, a,, ... a,arein H.P.and a,a, + a,a,
ta,a,+t ... a, ,a,= ka,a,, then kis equal to
1 ) 2

(3) nt+1 4) n-1
Ifinan AP, ¢, =log, a, t ,, = log,,b and t,

n+l n+l

=log,,c then a, b, c are in

(1) A.P. (2) G.P.
(3) H.P. (4) A.G.P.
Ifa,, a, a,, ... , 4, are in AP then

Dni1 4, Y~ L G279 .

18

Upr1 T4 dypy T ay yip tay
equal to
nn+l) ay—a
2 Apt
n(n+1)
)y MY
() 5

(3) (nt1)(a,—a)
4) n(n—l)(az —aI]

2 Ayl

The value of x + y +zis 15 if a, x, y, z, b are
1

in A.P, while the value of —+ lJr l is é if
Xy z

a, x,y,z, barein H.P., then a and b are

I L9 () 3,7

3) 2,9 4 4,5

If first and (2n — 1)* terms of an A.P., G.P.

and H.P. are equal and their nth terms are

respectively a, b, ¢, then

(1) a=b=c 2) atc=b

(3) ac-b =0 4) 2b=a+c
Let12+224+32+ ... + n? = g(n), then g(n)
—g(n-1) is equal to

(1 n’

@ -1y

3) n-1

4 n
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21.

22.

23.

24,

Ifx,>0,i=1,2,..,50 and x, + x, + .. + xg,

=50, then the minimum value of i + L +

X X2

1
..... + — equals

x50
(1) 50 (2) (50)?
(3) (50)° 4) (50)*

If0<x,y,a,b<1,then the sum of the infinite

terms of the series «/; (\/Z + \/; ) +

Jax | x

0 1+\/Z+1+\/;
Fo
@ 1+\/Z+1+\/;
G
A3) 1_\/5+1_\/;
“4) ax

X
b 1y
3

1
The sum to n terms of the series E+ -+

N
oo |

5 .
+ — +......is equal to
16

(1) 2"+n+1 2) 2"+n-1

3) 2"+n-1 4 2"+n-2

STATEMENT-1: 3,6,12 are in G.P., then

9,12,18 are in H.P.

STATEMENT-2: If three consecutive terms

of a G.P. are positive and if middle term is

added in these terms, then resultant will be in

H.P.

(1) Statement-1 is True, Statement-2 is
True; Statement-2 is a correct
explanation for Statement-1

(2) Statement-1 is True, Statement-2 is
True; Statement-2 is NOT a correct
explanation for Statement-1

(3) Statement-1 is True, Statement-2 is
False

(4) Statement-1 is False, Statement-2 is
True

25.

26.

27.

28.

Suppose four distinct positive numbers
a,,a,,a,,a,arein G.P.Letb, =a,,b,=b,
+a,,by=b,+ta,and b,=b,+a,
STATEMENT -1: The numbers b, b,, b,, b,
are neither in A.P. nor in G.P.
STATEMENT-2: The numbers b,, b,, b,, b,
are in H.P.

(1) Statement-1 and Statement-2 both are

True
(2) Statement-1 and Statement-2 both are
False
(3) Statement-1 is True, Statement-2 is
False
(4) Statement-1 is False, Statement-2 is
True
Let a,, a,, aj,..... be terms of an AP. If
+ay tat 2
hrh ap=p—,p¢q, then —%
atay+o..ta, g* ay;
equals
7 2
1) — 2) —
€] 5 ) 7
11 41
3) — 4) —
@) 41 @ 11

In a geometric progression consisting of
positive terms, each term equals the sum of
the next two terms. Then the common ratio of
this progression equals

(1) (1-+5)

3) 5 @) % «5-1)

A man saves Rs. 200 in each of the first three
months of his service. In each of the
subsequent months his saving increases by
Rs. 40 more than the saving of immediately
previous month. His total saving from the
start of service will be Rs. 11040 after

(1) 18 months (2) 19 months
(3) 20 months (4) 21 months

1
@) Eﬁ

SEQUENCE AND SERIES
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29.

30.

31.

32.

100
Let a, be the n" term of an A.P. If > a,, =

r=1
100
o and Y a,, ;= B , then the common

r=1

difference of the A.P. is
(1 a-p

a-B
(2) 100

(3) P-a

a-B
4 200

If 100 times the 100" term of an AP with non
zero common difference equals the 50 times
its 50" term, then the 150%™ term of this AP is

(1) =150

(2) 150 times its 50" term

3) 150

(4) zero

The sum of first 20 terms of the sequence 0.7,
0.77,0.777,....., 1s

7 20
(1) 45 (179-107)

2) % (99 - 10"

7 20
3) — (179+10
3) 21 ( )

(4) % 99+ 10 %)

Three positive numbers form an increasing
G.P. If the middle term in this G.P. is
doubled, the new numbers are in A.P. Then
the common ratio of the G.P. is

(1) 2-+3
2) 2++3
(3) N2+
4 3+43

SEQUENCE AND SERIES

33.

34.

35.

36.

37.

If m is the A. M. of two distinct real numbers
land n(/, n > 1) and G,, G, and G, are three

geometric means between / and n, then G +
2G5 + Gy equals:

1 4% mn 2) 41m’ n

(3) 4 Imn’ 4 4 m'n’

If the 2™, 5™ and 9" terms of a non-constant

A.P. are in G.P., then the common ratio of
this G.P. is

(1 @1

Al WA

8
3) @ 3

For any three positive real numbers a, b and
¢, 9(25a% + b?) + 25(c* — 3ac) = 15b(3a + c),
Then

(1) b, canda are in G.P.

(2) b,candaarein A.P.

(3) a,bandcarein A.P.

(4) a,bandc arein G.P.

If a, a,, a5, ... , a, are positive real

numbers whose product is a fixed number c,
then the minimum value of @, + a, + a; + ...

+a, +2a,is
1

(1) n(2c)"
(3) 2ncl/n

1/n

2) n+1)c
@) (n+ 12"

Suppose a, b, ¢ are in A.P. and az, b2, ¢ are
inGP.ifa<b<canda+b+c= %,then

the value of a is

1 1
(D ﬁ 2 ﬁ

1 1 1 1
(3) PR 4) 26
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2
t
8. ae(0.7 ) then 7 s s

39.

40.

41.

42.

43.

xXT+x
always greater than or equal to
(1) 2tana 2) 1
3) 2 4 sec’ o
An infinite G.P. has first term as x and sum
upto infinity as 5. Then the range of values of
X’ is
(1) x<-10
2) x=10
(3) 0<x<10
4) -10<x <10

1
The least value of o € R for which 4 ocx2 +—

x
>1forallx>0,is
1 1
1) — 2) —
o 64 @ 32
1 1
3)) — 4) —
A3) Y “4) Y
The largest term common to the sequences 1,
11, 21, 31, ........... to 100 terms and 31, 36,
41, 46, .... to 100 terms is
(1) 381 (2) 471
(3) 281 (4) 521

If a, b, ¢ are in AP, then @+ —8bis equal
to

(1) 8abc (2) —6abc

(3) 2abc (4) —4abc

5 3b
If log(fj, log[ij R 10g(%) are in AP,

where a, b, ¢ are in GP, then a, b, ¢ are the
lengths of sides of

(1) anisosceles triangle
(2) an equilateral triangle
(3) ascalene triangle

(4) none of these

44.

45.

46.

47.

48.

49.

50.

If x, 2y, 3z are in AP, where the distinct
numbers x, y, z are in GP then common ratio
of GP is

(1 3 2

= W —

) 2 “)

In the sequence 1,2,2,4,4,4,4,8,8,8,8,8,
8,8, 8, .... where n consecutive terms have the
value n, then 1025™ term is

(1) 2° (2) 21
3 2" “4) 2°

IfF(1+x) (1) (1+x7) o (1 +x7) = Z x"
r=0

, then n is equal to

(1) 255 (2) 127

(3) 60 (4) 256

The common ratio of a GP having 10" term

and 1% term equal to 1536 and - 3

respectively, is

1 2 21
(3) 2 4 2
+ 3(a, -
2% _HT% (@, ~a3) , then a,, a,,
ma, a+ay a —ay
a,, a, are in
(1) AP (2) G.P.
(3) H.P. (4) none of these

Let a,b be two positive numbers, where a > b
and 4(GM) = 5(HM) for the numbers, then a
is equal to-

(1) b (2) 2b

1
3) 4b @) Zb

If the roots of the equation X - 12X +39x—
28 =0 are in AP then common difference will
be-

(1) =1
3) +£3

Q) £2
) 4

SEQUENCE AND SERIES
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51.

52.

53.

54.

55.

56.

If x, y, z, w are non — zero real numbers such
that

O+ + 2 0+ 2 ) < (o +yz 2w
then x, y, z, w are in
(1) A.P.

(3) H.P.

The sum of those integers from 1 to 100
which are not divisible by 3 or 5 is

(1) 2489 (2) 4735
(3) 2317 (4) 2632
If a, b & c are in arithmetic progression and

(2) G.P.
(4) none of these

2 2, 2 . . .
a’, b~ & ¢ are in harmonic progression, then

¢
1) a=b=—
(1 5
) aJu—%aminAP.
3) a, b,—% are in G.P.

4) a,b,— % are in H.P.

a, b, ¢, d are four different real numbers
which are in AP. If 2(a — b) + x (b — ¢)* +
(c—a)y=2(a—d)+(b—dy +(c—d), then
(1) —-8<x<16

(2) x<-8

(3) x=16

(4) x<-8orx=>16

The H.M. between two numbers is ?, their

AM. is A and G.M. is G. If 24 + G~ = 26,
then the numbers are

(1) 6,8 (2) 4.8
(3) 2,8 4 1,8
If x € R, the numbers 57 4 SH, a2, 25" +

25~ form an A.P. then 'a' must lie in the
interval:

(1) [1, 5]
3) [5,12]

@) [2.5]
(4) [12, »)

SEQUENCE AND SERIES

57.

58.

59.

60.

If a, b, ¢, x are real numbers and equation (a2
+b°)x" —2b(a+c)x+ (b +¢")=0has equal
roots, then a, b, ¢ are in-

(1) AP.
(2) G.P.
(3) H.P.

(4) None of these

Suppose that all the terms of an arithmetic
progression (A.P.) are natural numbers. If the
ratio of the sum of the first seven terms to the
sum of the first eleven terms is 6 : 11 and the
seventh term lies in between 130 and 140,
then the common difference of this A.P. is

1 7 (2) 8
3) 9 @) 11

2
The sum of 10 terms of the series (x+ lj +
X

@ |5

3 |5

20 22
x4+l x -1
@ (2 J[ - J+20

Ifa,a,,a,, a,, ... ,a,, ,barein AP, a, b,,
b,, b;,......b, |, b are in GP and q, ¢, c,,

CypeenniCy, 1, b are in HP, where a, b are
positive, then the equation anx2 -bx+c,=0
has its roots

(1) real and unequal

(2) real and equal

(3) imaginary

(4) None of these
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Integer Type Questions (61 to 75)

61.

62.

63.

64.

65.

66.

67.

68.

If a, b, c are first three terms of a G.P., if H.M.
of @ and b is 12 and that of b and ¢ is 36, then
the value of a is equal to

If 3 N

+—+ 3 ...... = , then the

value of A is
If (1 + p)(1 + 3x + 9 + 27x° + 81x* + 243x°) =

(1-p®) where p # 1, then the value of 2
x

If the roots of the equation x> — 12x? + 39x —
28 =0 are in A.P. and its common difference
is d, then the value of |d] is

If the average of the numbers 7 sin n°, where
n=2,4,6, ...... , 180), is cot k°, then the
value of k is

A person is to count 4500 currency notes. Let
a, denote the number of notes he counts in
the n” minute. Ifa,=a,=...=a,,=150 and
@,y Qp,-..are in an AP with common
difference —2, then the time taken by him to
count all notes is

In the quadratic equation ax’ + bx + ¢ = 0,
a¢0,A=b2—4acandoc+B, 0L2+[32, o +
[33 are in G.P. where a, [ are the root of ax’ +
bx + ¢ =0, then the value of c. A is
3+5+7+....upto n terms
5+8+11+.....upto 10 terms

If =7 then value

of nis -

69.

70.

71.

72.

73.

74.

75.

Let flx) = 2x + 1. If f{x), (2x), f(4x) are in GP
then number of real values of x is

Given a G.P. having an even number of
terms. If the sum of all the terms be five times
the sum of terms occupying odd places, then
the common ratio will be -

X, ¥, z are positive then minimum value of
xlogy—logz_;’_ylogz—logx_i_ Zlogx—logv is

The length of three unequal edges of a
rectangular solid block are in GP. The
volume of the block is 216 cm’ and the total

surface area is 252 cm’. The length of the
largest edge is-
Solution set for

(\/2+«/§)x +(\/2—

Let a,, a) a,, .. , a;; be real numbers
satisfying a, = 15,27 - 2a,> 0 and a, = 2a,_
a_, for k =3, 4, .., 11. If

X
JE) =2-2%is

1
2

a +a§ +....+a121
11

a +ay +...+ap
11

If S denotes the sum to infinity and S, the sum

of n terms of the series 1 + l-i-l+l ...........
2 4 8

= 90, then the value of

is equal to

1
such that §—§, < ——, then the least value
1000

of nis

SEQUENCE AND SERIES
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STRAIGHT LINES

Single Option Correct Type Questions (01 to 60)

The points 4(—4, 1), B (-2, -4), C (4, 0) and
D(2, 3) are the vertices of

(1) square (2) rectangle

(3) rhombus (4) None of these
Line segment joining (5, 0) and (10 cos6, 10
sin0) is divided by a point P in ratio 2 : 3. If 6
varies then locus of P is -

() (x=3)2+y*=16

2) (x+3)?+y*=16

(3) V=4

4) y=5x+12

Equation of a straight line passing through the
origin and making with x — axis an angle twice
the size of the angle made by the line y = (0.2)
x with the x—axis, is :

(1) y=(04)x 2) y=(06/12)x

(3) 6y-5x=0 (4) none of these
The equation of a line parallel to 2x — 3y = 4
which makes with the axes a triangle of area 12
units, is-

(1) 3x+2y=12 2) 2x-3y=12

3) 2x-3y=6 4) 3x+2y=6

The distance of the point (2, 3) from the line 2
x—3y+9=0measured along a linex—y + 1
=0is:

() 543 @) 4V2

3) 32 @ 242

From (1, 4) you travel 542 units by making
135° angle with positive x-axis (anticlockwise)
and then 4 units by making 120° angle with

10.

positive x-axis (clockwise) to reach Q. The co-
ordinates of point Q are

(1) (+6,9—2J§) ) (—6,9—2J§)
3) (—6,9+2J§) (4) (+6, 9+2J§)

The set of values of 'b' for which the origin and
the point (1, 1) lie on the same side of the
straight line, a’>x + aby + 1 =0V a e R, b>0,
is:

1 2.4 (2) (0,2)

(3) [0,2] 4 (2, )
Circumcentre of a triangle whose vertex are (0,
0), (4, 0) and (0, 6) is-

4
o [52)

3 23 4) (4,0

If two vertices joining the hypotenuse of a right
angled triangle are (0, 0) and (3, 4), then the
length of the median through the vertex having
right angle is-

1 3 2 2

3) 52 4 72

A variable straight line passes through a fixed
point (a, b) intersecting the co-ordinates axes at
A & B. If'0' is the origin, then the locus of the
centroid of the triangle OAB is :

(1) bx+ay—-3xy=0

2) bx+ay—2xy=0

(3) ax+by—-3xy=0

4) ax+by—-2xy=0

(2) (0,0)
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11.

12.

13.

14.

15.

16.

The figure formed by the lines 2x + 5y +4 =0,
Sx+2y+7=0,2x+5y+3=0and 5x + 2y +
6=0is

(1) Square (2) Rectangle

(3) Rhombus (4) None of these

A light beam emanating from the point A(3, 10)
reflects from the straight line 2x +y — 6 =0 and
then passes through the point B(4, 3). The
equation of the reflected beam is :

(1) 3x—y+1=0 2) x+3y-13=0
3) 3x+y-15=0 4 x-3y+5=0
The equation of a straight line which passes
through the point (— 4, 3) and is such that the
portion of it between the axes is divided by the
point in the ratio 5 : 3 internally, is.

(1) 9x—-20y+96=0

2) 2x—-y+11=0

B) 2x+y+5=0

4) 3x-2y+7=0

Two mutually perpendicular straight lines are
drawn from the origin forming an isosceles
triangle

together with the straight line, 2x + y = a. Then
the area of the triangle is :

a® a?
(1 > ) 5
a2
3) 5 (4) None

On the portion of the straight line x + 2y = 4
intercepted between the axes, a square is
constructed on the side of the line away from
the origin. Then the point of intersection of its
diagonals has co-ordinates:

M 23 2 6.2

3 G,3 (4) none

AB is a variable line sliding between the co-
ordinate axes in such a way that 4 lies on X-
axis and B lies on Y-axis. If P is a variable point
on AB such that PA =b, PB=aand AB=a +
b, then equation of locus of P is

17.

18.

19.

20.

21.

2 2
X Y

1 —=+==1
a’ b?
2 2
X Yy

2 —-=5-=1
a’ b?

(3) x2+y2:a2+b2
(4) none of these
The nearest point on the line 3x + 4y -1 =10

from the origin is
7 4 7 2
1 —, — 2 —, —
o (xs @ (%)
1 3
4 —, —
@ (3 %)

3 4
3 —, —
o (5 3)
One side of a rectangle lies along the line 4x +

7y +5=0. Two of its vertices are (-3, 1) and
(1, 1). Then the equations of other side is -

(1) 7x-4y+25=0 (2) 4x+7Ty=11

(3) 7x—4y-3=0 (4) All of these

The equation of a straight line which passes
through the point (2, 1) and makes an angle of
T /4 with the straight line 2x +3y +4 =01is

(1) x+5y+3=0 2) x-50+1=0
(3) 5x+y-11=0 @4 Sx—-y+1=0
The equations of the perpendicular bisectors of
the sides AB and AC of a AABCarex—y +5=

0 and x + 2y = 0 respectively. If the point A is
(1, =2), then the equation of the line BC'is :

(1) 14x+23y=40

(2) 14x-23y=40

(3) 23x+14y=40

(4) 23x—14y=40

The point (a?, a + 1) is a point in the angle
between the lines 3x—y+1=0andx +2y -5
= 0 containing the origin if :

(1) a=lora<-3

2) ae(-3,00u1/3,1
(3) a<(0,D

(4) none of these

STRAIGHT LINES
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22,

23.

24,

25.

26.

27.

The equations of two straight lines which are
parallel to x + 7y + 2 = 0 and at unit distance
from the point (1, — 1) are

(1) x+7y+6+442 =0

() x+Ty+6+52 =0

(3) 2x+Ty+6+52 =0

(4) x+y+6+52=0

The points on the line x + y = 4 which lie at a
unit distance from the line 4x + 3y = 10, are
0 G DL (@2 (7,11),2,2)
3 7,-1D, 3.7 @ (1,3),(5,9
The line x + 3y — 2 =0 bisects the angle between
a pair of straight lines of which one has
equation x —7y + 5 = 0. The equation of the
other line is:

(1) 3x+3y-1=0

2) x-3y+2=0

(3) 5x+5y-3=0

(4) none
Through the point P(4, 1) a line is drawn to
11
meet the line 3x —y =0 at Q where PQ = —=
y 0 0 )

. The equation of line is

(1) x+y=5x-T7y+3=0

2) x-y=5x-Ty+3=0

B) x+y=5x+7y+3=0

4 x-y=5x+T7y+3=0

A triangle ABC with vertices 4 (- 1, 0), B (- 2,
3/4) & C(—3,—7/6) has its orthocentre H. Then
the orthocentre of triangle BCH will be :

1 3,-2 2 1,3

3 12 (4) none of these

In a triangle 4BC, co-ordinates of 4 are (1, 2)
and the equations to the medians through B and
Care x + y =15 and x = 4 respectively. Then the
co-ordinates of B and C will be

D =2,7),43)

2 (7,-2),4.3)

3) 2,7,-43)

4 2,-7,6,-4)

STRAIGHT LINES

28.

29.

30.

If a® + 9% — 4¢* = 6ab, then the family of lines
ax + by + ¢ = 0 are concurrent at:

1 3 1 -3
M (55](‘5’ 7)

1 3)(1 3
@ (‘55}(5’ ‘zj

Statement-1: The diagonals of the

quadrilateral whose sides are 3x + 2y + 1 =0,

3x+2y+2=0,2x+3y+1=0and 2x + 3y +

2 =0 include an angle /2

Statement-2: Diagonals of a parallelogram

bisect each other.

(1) Statement-1 is True, Statement-2 is True;
Statement-2 is a correct explanation for
Statement-1.

(2) Statement-1 is True, Statement-2 is True;
Statement-2 is NOT a correct explanation
for Statement-1

(3) Statement-1 is True, Statement-2 is False

(4) Statement-1 is False, Statement-2 is True

Statement-1: A straight line L with negative

slope passes through the point (8, 2) and cuts

the positive coordinate axes at points P and Q.

The absolute minimum value of OP + OQ, as L

varies, where O is the origin is 18.

Statement-2: A M. > G.M.

(1) Statement-1 is True, Statement-2 is True;
Statement-2 is a correct explanation for
Statement-1.

(2) Statement-1 is True, Statement-2 is True;
Statement-2 is NOT a correct explanation
for Statement-1

(3) Statement-1 is True, Statement-2 is False

(4) Statement-1 is False, Statement-2 is True
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31.

32.

Match the column:

Column-II

4.7

Column-I

I | Two vertices of a |
triangle are (5, —1)
and (-2, 3). If
orthocentre is the
origin, then
coordinates of the
third vertex are

II | A point on the line | Q
x +y =4 which
lies at a unit
distance from the
line 4x + 3y =10,
is

III | Orthocentre of the | R

triangle made by
the lines

(-7,11)

(_15 2)

x+ty—-1=0,x—-y
+3=0,2x+y=7
is :

IV | Ifa, b, c are in S
A.P., then lines ax
+ by =c are
concurrent at :

(_15 2)

(1) I-P; II-Q; LI-S; IV-S

) I-S; II-S; II-Q; IV-P

3) [S; 1I-Q; LI-S; IV-P

(4) 1-Q; 1I-S; I1I-S; IV-R

Consider the lines given by

Li:x+3y-5=0

Lo:3x—ky—1=0

L3:5x+2y—12=0

Match the Statements/Expressions in Column I
with the Statements / Expressions in Column II

Column-II
k=-9

Column-I
I |Ly, Lp, Ly are|P

concurrent, if

33.

34.

35.

II | One of Ly, Ly, Ly is | Q

k:—_
parallel to at least 5
one of the other two,
if
IIl | Ly, Ly, Ly form a | R - 5
triangle, if 6

IV | Ly, Ly, Ly do not | S | k=5
form a triangle, if
(1) I-S;II-P, Q; III-R; IV-P, Q, S
(2) I-P,Q; II-S; III-R; IV-P, Q, S
(3) I-P,Q S;II-R; III-S; IV-P, Q
(4) I-R;II-S; III-P, Q; IV-P, Q, S
A straight line through the point (2,2) intersects
the lines \/§x+y =0 and «/gx—y =( at the

points 4 and B. The equation to the line 4B so
that the triangle OA4B is equilateral is

(1) x-2=0

@ y-2=0

B) x+y—-4=0

(4) none of these

If the equation of the locus of a point
equidistant from the points (ay, b7) and
(ap, by) is (ag —ap)x+ (b1 —bp)y+c=0,
then the value of ‘¢’ is :

1
(1) 5(%+%—%—#)
Q) af —a; +b —b3

1
3) 5(#+é+#+@)

@) \a?+b7—a)> —by

Locus of centroid of the triangle whose vertices
are (a cos t,a sint), (b sin t,— b cos f) and (1,
0), where ¢ is a parameter is :

(1) Gx—12+@y)P=a—p
Q) Gx—12+Gy)P=a+b
(3) Gx+1P+@)=a+P?
@) Gx+ 1)+ Q@y)=a>-b

STRAIGHT LINES
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36.

37.

38.

39.

40.

Let A4(2,-3) and B(-2,1) be vertices of a triangle
ABC. If the centroid of this triangle moves on
the line 2x + 3y = 1, then the locus of the vertex
C'is the line:

(1) 2x+3y=9 2) 2x-3y=7

(3) 3x+2y=5 4) 3x-2y=3

The equation of the straight line passing
through the point (4,3) and making intercepts
on the co—ordinate axes whose sum is —1, is:

(1) P 4 land—+%——1
2) Y Vo pand Z+2=
2 3 -2 1
3 T+Z=1and 421
2 3 -2 1

The line parallel to the x—axis and passing

through the intersection of the lines ax + 2by +

3b =0 and bx — 2ay — 3a = 0, where (a,b) #

(0,0)is :

(1) above the x—axis at a distance of (2/3)
from it

(2) above the x—axis at a distance of (3/2)
from it

(3) below the x—axis at a distance of (2/3)
from it

(4) below the x—axis at a distance of (3/2)
from it

If non—zero numbers a,b,c are in HP, then the

straight line £+Z+l:0 always passes
a b c

through a fixed point. That point is :

1
o ()

3 -1,-2) @ (-1,2)

If a vertex of a triangle is (1,1) and the mid—
points of two sides through this vertex are
(-1,2) and (3,2), then the centroid of the
triangle is :

@ (1,-2)

STRAIGHT LINES

41.

42.

43.

44.

45.

17 7
(1 [5’5) 2) (1, EJ

17 7
3) (—5, Ej 4) (—1 ; 5)

A straight line through the point 4 (3, 4) is such
that its intercept between the axes is bisected at
A. Its equation is

(1) 3x—4y+7=0 (2) 4x+3y=24
(3) 3x+4y=25 4 x+ty=7
If (a, @?) falls inside the angle made by the lines

y= % , x>0 and y =3x, x>0, then 'a' belongs

1) G, @) G 3)

1 1
@ [+3) w3

Let A(h, k), B(1, 1) and C(2, 1) be the vertices
of a right angled triangle with AC as its
hypotenuse. If the area of triangle is 1, then the
set of values which ‘k* can take is given by

(1 {13} (2 0,2}

3 {13} 4 {3.-2}

Let P=(-1,0) 0=(0,0)and R= (3, 3\/3) be
three points. The equation of the bisector of the
ZPOR is

to:

(1) x+y=0 2) x+§y=0
3) gﬁfo @) x+By=0

The lines p(p* + 1) x—y+g=0and (p* + 1) x
+ (p* + 1) y + 2g = 0 are perpendicular to a
common line in 2-D geometry for:

(1) exactly one value of p

(2) exactly two values of p

(3) more than two values of p

(4) novalueof p
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46.

47.

48.

49.

50.

Three distinct points 4, B and C are given in the
2-dimensional coordinate plane such that the
ratio of the distance of any point from the point
(1, 0) to the distance from the point (-1, 0) is

equal to % Then the circumcentre of the

triangle ABC is at the point :
5 5
1 -, 0 2 -, 0
(1 (4 j 2 (2 )
5
A3) (E’ 0] 4 0,0

The line L given by §+% =1 passes through

the point (13, 32). The line K is parallel to L and

has the equation X +§ = 1. Then the distance
c
between L and K is
17
(I V17 @ =
J15
23 23
A = @ =
V17 J15

The lines x + y = | a | and ax — y = 1 intersect
each other in the first quadrant. Then the set of
all possible values of a is the interval :

(1) (0, 0) (2) [1, 0

(3) (-1, ) @ L1]

If A(2, -3) and B(-2, 1) are two vertices of a
triangle and third vertex moves on the line 2x +
3y =9, then the locus of the centroid of the
triangle is :

(1) x-y=1 2) 2x+3y=1

3) 2x+3y=3 4 2x-3y=1

Two sides of a rhombus are along the lines, x —
y+1=0and 7x — y — 5 = 0. If its diagonals
intersect at

(=1, =2), then which one of the following is a
vertex of this rhombus ?
1 8
2 —,—=
@ (53]

(1 3.-8)

51.

52.

53.

54.

SS.

4 3.-9)

Let k be an integer such that the triangle with
vertices (k, —3k), (5, k) and (—k, 2) has area 28
sq. units. Then the orthocentre of this triangle

is at the point :
3
2 L, =
2 ( 4j

1
(1) [2’_Ej

3 1
3) (L-Z] “ (2Ej

A straight line through a fixed point (2,3)
intersects the coordinate axes at distinct points
P and Q. If O is the origin and the rectangle
OPRQ is completed, then the locus of R is

(1) 3x+2y=xy (2) 3x+2y=6xy
(3) 3x+2y=6 4) 2x+3y=uxy
The centre of circle inscribed in a square
formed by lines x*> — 8x + 12 =0 and y* — 14y +
45=0is

I &7 2 (7.4

3 6.4 @ 49

Let O(0, 0), P(3, 4), O(6, 0) be the vertices of
the triangle OPQ. The point R inside the
triangle OPQ is such that the triangles OPR,
POR, OQR are of equal area. The co-ordinates

of R are
2
(2) (3, 5)

4
o (33

4 4 2
@ [>3) @ [53)

A straight line L through the point (3, -2) is
inclined at an angle 60° to the line B+ y=1.

If L also intersects the x-axis, then the equation
of L is

(1) y+Bx+2-3B =0
@) y-Bx+2+3B =0
3) By-x+3+2B=0
4 By+x-3+2B=0

STRAIGHT LINES
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56.

57.

58.

59.

60.

The equation to the straight line passing through
the point (a cos®0, a sin*0) and perpendicular to
the line x sec 6 + y cosec 6 =a, is
(1) xcos®—ysinB=acos2 6
(2) xcosB®+ysinb=acos20
(3) xsin®+ycosb=acos20
(4) xsin®—ycosB=acos2 6
Four points (x1, y1), (x2, ¥2), (x3, ¥3) and (x4, ya)

4

are such that Z:(xi2 + yl»z) <2 (x1x3 + xox4F 1
i=1

Y2+ ysya)
Then these points are vertices of
(2) Rectangle
(3) Square (4) Rhombus
The number of integer values of m, for which
the x-coordinate of the point of intersection of
the lines, 3x + 4y =9 and y = mx + 1 is also an
integer is

(1) Parallelogram

1 2 2 0
(3) 4 “ 1
If P(1+ N \/_j be any point on a line,

then the range of values of ¢ for which the point
P lies between the parallel lines x + 2y =1 and
2x+4y=151s

" _i 52
6
) 0<t<i
3) —£<t<0
@ —i 2

6

The point A(4, 1) undergoes
transformations successively :

following

(i) reflection about line y = x

(i) translation through a distance of 3 units in
the positive direction of x-axis

STRAIGHT LINES

(iii) rotation through an angle 105° in anti-
clockwise direction about origin O.

Then the final position of point 4 is
17
NG (-2 72)

G) (—% %j @ (246, 242)

Integer Type Questions (61 to 70)

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Area of the quadrilateral formed by the lines
|x‘ + |y‘ =21is:

The area of parallelogram whose two sides are
y=x+3, 2x—y+ 1 =0 and remaining two
sides are passing through (0, 0) is (in sq. unit)
The value of k so that the equation 12x — 10xy
+2)? + 11x — 5y + k= 0 may represent a pair of
straight lines is

The equation of second degree x> + 2 2 xy +

22 + 4x + 4 \/Ey + 1 = 0 represents a pair of
straight lines. The distance between them is

If one of the lines given by 6x* — xy + 4¢y? = 0
is 3x + 4y = 0, then |c| equals

The perpendicular bisector of the line segment
joining P(1, 4) and Q(k, 3) has y-intercept — 4.
Then the value of |/] is

If the line 2x + y = k passes through the point
which divides the line segment joining the
points (1, 1) and (2, 4) in the ratio 3 : 2, then k
equals

A line is drawn through the point (1, 2) to meet
the coordinate axes at P and Q such that it
forms a triangle OPQ, where O is the origin. if
the area of the triangle OPQ is least, then the
absolute value of the slope of the line PQ is
The number of points, having both co-ordinates
as integers, that lie in the interior of the triangle
with vertices (0, 0), (0, 41) and (41, 0) is

The area bounded by the curves y =
y=—|x|+1is

|x|—1and
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CIRCLES

Single Option Correct Type Questions (01 to 60)

If the equation px* + (2 — q) xy + 3)? — 6gx +
30y + 6q = 0 represents a circle, then the values
of p and ¢ are

(1) 2,2 2) 3,1

(3) 3,2 4) 3,4

Equation of line passing through midpoint of
intercepts made by circle x* +1? — 4x — 6y =0
on

co-ordinate axes is

(1) 3x+2y—-12=0 (2) 3x+y—-6=0
(3) 3x+4y—-12=0 (4) 3x+2y-6=0
The circle described on the line joining the
points (0, 1), (a, b) as diameter cuts the x—axis
in points whose abscissa are roots of the
equation:

(1) ¥*+ax+b=0 (2) ¥*—ax+b=0
3) X*+ax—-b=0 4) ¥*—ax-b=0
The co-ordinates of point on line x + y = — 13,
nearest to the circle x> + )2 + 4x + 6y —5=10
(1 =6,-7) (2) 15,2)

(3) (=5.-6) @ 7,-96

The coordinate of the point on the circle x?+3?
— 12x—4y+ 30 = 0, which is farthest from the
origin are:

(M 9,3) (2) 8,5)

(3) (12,4) 4 (10,5)

The equation of the diameter of the circle
(x —2)*> + (y + 1)2 = 16 which bisects the chord
cut off by the circle on the linex —2y -3 =0 s

(1) x+2y=0 2) 2x+y-3=0
(3) 3x+2y—4=0 4 x—-y+1=0

10.

11.

The co-ordinates of the middle point of the
chord cut off on 2x — 5y + 18 = 0 by the circle
X2 +3?—6x+2y—54=0are

1 (1,4) 2 2,4

3 &1 @ (1,1

The locus of the midpoint of a chord of the
circle x? +y? = 4 which subtends a right angle at
the origin is:

(1) x+y=2 (2) ¥*+y?=1

(3) x*+y?=2 4 x+y=1

The locus of the centers of the circles such that
the point (2, 3) is the mid point of the chord 5x
+2y=161s

(1) 2x-5y+11=0 (2) 2x+5y-11=0
(3) 2x+5y+11=0 (4) None of these
If the circle Cy: x*> + y* = 16 intersects another
circle C; of radius 5 in such a manner that the
common chord is of maximum length and has
a slope equal to 3/4, then the coordinates of the

centre of C; are:

9 12 9 12
1 t—,+— 2) | £=,F—
(1 ( j 2) ( 5 F 5)

575
2 9

4 (22,12

5 ()( 5 +5j

12 9
3) (i—,igJ
The locus of the centre of the circle which
bisects the circumferences of the circles
X+ =4 &P+ - 2x+6y+1=0is:
(1) A straight line (2) Acircle
(3) A parabola (4) A hyperbola
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12.

13.

14.

15.

16.

17.

The circle x*+)? = 4 cuts the circle x>+ )7+ 2x
+3y—5=01n 4 & B. Then the equation of the
circle on 4B as a diameter is:

(1) 13(:x*+y*)—4x—6y—-50=0

(2) 9+ +8x—4y+25=0

Q) ¥*+)y?-5x+2y+72=0

4) x¥*+y?+5x-2y=0

Equation of circle passing through the points
(1,1) and (3,3) and whose centre lies on x-axis

(1) X*+3)?+8x+6=0

(2) ¥*+)>-8x-6=0

3B) ¥*+)?-8x+6=0

4) ¥®+)*-8x-8=0

The equation of circle which touches x & y axis
and whose perpendicular distance of centre of
circle from 3x + 4y + 11 = 0 is 5 is (Given that
circle lies in I quadrant)

(1) X*+)y?+4x+4y+4=0

Q) X*+y*—4x—4y+4=0

B) ¥*+)?—4x—-4y+8=0

4) X>+y*—4x—-4y—-4=0

If y = 2x is a chord of the circle x> + y? — 10x = 0,
then the equation of a circle with this chord as
diameter is

(1) x*+3y?—2x—4y=0.

(2) X2+ -2x+4y=0.

3) ¥*+3?-2x—-8y=0.

4) x*+y*+2x+4y=0.

Two thin rods 4B & CD of lengths 2a & 2b
move along OX & OY respectively, when ‘O’
is the origin. The equation of the locus of the
centre of the circle passing through the
extremities of the two rods is:

(1) x2+y2:az+b2 (2) x2_y2:a2_b2

(3) x2+y2=a2—b2 (4) x2_y2:a2+b2

Equation of circle which pass through the points
(1,-2) and (3, — 4) and touch the x-axis is

(1) ¥*+y*+6x+2y+9=0

(2) x>+ +10x+20y +25=0

B) ¥*+y*+6x+4y+9=0

4) ¥*+y*—6x—4y+5=0

CIRCLES

18.

19.

20.

21.

22.

If (a, é), (b, %j, (c, éj & (d, éj are four
distinct points on a circle of radius 4 units then,
abcd is equal to:

(1) 4 () 16

31 ) 3

Two lines through (2, 3) from which the circle

x% + y? = 25 intercepts chords of length 8 units
have equations

(1) 2x+3y=13,x+5y=17

(2) y=3,12x+5y=39

(3) x=2,9x—-11y=51

(4) x=55x+4y=37

The locus of the mid points of the chords of the
circle x? + 3% +4x — 6y — 12 = 0 which subtend

T . o .
an angle of 3 radians at its circumference is:

(1) (x = 2)2+ (y + 3)2= 6.25

(2) (x +2)2+ (v - 3)>= 6.25

(3) (x+2)2+ (y — 3)> = 18.75

(4) (x +2)2+ (y + 3)2=18.75

From the point 4 (0, 3) on the circle x> + 4x +
(y—3)?>= 0 a chord AB is drawn & extended to

a point M such that AM =2 AB. The equation of
the locus of M is:

(1) x*+8x+)*=0

(2) x*+8x+(-3)2=0

3) (x=3)7+8x+)y*=0

4) x*+8x+87%=0

The circle x> + 3% — 2x — 3 ky — 2 = 0 passes
through two fixed points whose coordinates are

(1) (1iJ§, 0)
@ (-1£+3,0)

3) (— 342, 0)

(4) None of thsese
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23.

24,

25.

26.

27.

28.

29.

STATEMENT-1: Number of circles through
the three points 4(3, 5), B(4, 6), C(5, 7) is 1
STATEMENT-2: Through three non collinear
points in a plane, one and only one circle can
be drawn.

(1) STATEMENT-1 is true, STATEMENT-2
is true and STATEMENT-2 is correct
explanation for STATEMENT-1

(2) STATEMENT-1 is true, STATEMENT-2
is true and STATEMENT-2 is not correct
explanation for STATEMENT-1

(3) STATEMENT-1 is true, STATEMENT-2
is false

(4) STATEMENT-1 is false, STATEMENT-
2 is true

A rectangle ABCD is inscribed in the circle

x%+y%+3x+ 12y + 2 = 0. If the co-ordinates of

A and B are (3, —2) and (-2, 0), then the other

two vertices of the rectangle are (a, b) and (c,

d) then the value of |[a + b + ¢ + d| is:

(1) 29 2) 15

(3) 23 (4) 55

The greatest distance of the point P (10, 7) from

the circle x> + 3% — 4x — 2y — 20 = 0 is-

(1) 10 unit (2) 15 unit

(3) 5unit (4) 7 unit

The centres of a set of circles, each of radius 3,

lie on the circle x> + % = 25. The locus of any

point in the set is

(1) 4<x*>+)*<64 (2) x> +)*<25

(3) x*+3y?>25 4) 3<x*+32<9

The equation of circle with origin as centre and

passing through the vertices of an equilateral

triangle whose median is of length 3a is:

(1) ¥*+y*=a? (2) x*+y*=4a?

(3) x*+3?=16a> 4) ¥*+y*=94°

If the two circles (x — 1)*> + (y — 3)> = 7% and x?

+3? — 8x + 2y + 8 = 0 intersect in two distinct

points, then-

(1) 2<r<38 2) r<2

3) r=2 4 r>2

A variable circle passes through the fixed point

A(p, q) and touches x-axis. The locus of the

other end of the diameter through 4 is

30.

31.

32.

33.

34.

(1) (x—p)*=4qy 2) (x—q)*=4py
(3) (-p) =4gx (4) (»v—q)° =4px
If the lines 2x +3y+ 1 =0and 3x—y -4 =0
lie along diameters of a circle of circumference
107, then the equation of the circle is

(1) x2+)?-2x+2y-23=0

(2) ¥*+y?-2x+2y+23=0

B) ¥+ +2x+2y-23=0

4) ¥*+3?-2x-2y-23=0

The intercept on the line y = x by the circle x?

+ 3% — 2x = 0 is AB. Equation of the circle on
AB as a diameter is-

() x¥*+)y*-x-y=0
2) ¥*+y -x+y=0
(3) X*+)y?+x+y=0
4 X*+y?+x-y=0
If the circles x? + )2 + 2ax + ¢y + @ =0 and x> +
y? —3ax + dy — 1 = 0 intersect in two distinct

points P and Q, then the line 5x + by —a =0
passes through P and Q for -

(1) exactly two values of a

(2) infinitely many values of a
(3) no value of a

(4) exactly one value of a

Let C be the circle with centre (0, 0) and radius
3 units. The equation of the locus of the mid
points of the chords of the circle C that subtend

2n . .
an angle of . at its centre, is

(1) x*+y?=1 (2) x2+y2=—247

9 3
3 2+ 2 7 4 2+ 2 — =
(3) x*+y 1 (4) x*+y >

If the lines 3x —4y—7=0and 2x -3y -5=0
are two diameters of a circle of area 491 square
units, the equation of the circle is :

(1) ¥*+)?+2x-2y—-62=0
(2) ¥*+3?-2x+2y-62=0
B) ¥*+3?-2x+2y—-47=0
4) X*+)?+2x-2y-47=0

CIRCLES
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3s.

36.

37.

38.

39.

40.

41.

The point diametrically opposite to the point
P(1, 0) on the circle x2 + y? + 2x + 4y — 3 =0 is
(1 G.-4) 2 (3.4

3 3.4 4 G. 4

If P and Q are the points of intersection of the
circles x> + > + 3x + 7y + 2p — 5 =0 and
x?+ 32+ 2x + 2y — p* = 0, then there is a circle
passing through P, Q and (1, 1) for

(1) All except one value of p

(2) All except two values of p

(3) Exactly one value of p

(4) All values of p

Three distinct points 4, B and C are given in the
2-dimensional coordinate plane such that the
ratio of the distance of any one of them from
the point (1, 0) to the distance from the point
(-1, 0) is equal to 1:3. Then the circumcentre of
the triangle ABC is at the point

5
(1) (0,0 2 (Z’ 0)

5 5
3) (5, 0) ) (5, Oj

The circle x* + 3* = 4x + 8y + 5 intersects the
line 3x — 4y = m at two distinct points if

(1) -35<m<15 (2) 15<m<65
(3) 35<m<85 (4) —85<m<-35
The two circles x* +? = ax and x> + 3* = ¢*(c >
0) touch each other if

(1) 2a|=c (2) la|=c

(3) a=2c (4) la|=2c

The length of the diameter of the circle which

touches the x-axis at the point (1, 0) and passes
through the point (2, 3) is:

10 3
(1) 3 2 3
6 5
3) 3 “4) 3

The circle passing through (1, —2) and touching
the axis of x at (3, 0) also passes through the point

(1 5,2) (2 2,-3)
3 G.-2) “4) 2,5)

CIRCLES

42.

43.

44.

45.

46.

Let C be the circle with centre at (1, 1) and
radius = 1. If T is the circle centred at (0, y),
passing through origin and touching the circle
C externally, then the radius of 7'is equal to

1 1
(1)5 (Z)Z

V3 NG
3) = 4 =
()ﬁ “4) )

If one of the diameters of the circle, given by
the equation, x> + 3> —4x + 6y — 12 =0, is a
chord of a circle S, whose centre is at (— 3, 2),
then the radius of S is:

(1) 53 @) 5
(3) 10 @ 52

If one of the diameters of the circle x* + % — 2x

— 6y + 6 =0 is a chord to the circle with centre

(2, 1), then the radius of the circle is

(1 3 2 2

3) 32 4 5

Let a and b be non-zero real numbers. Then, the

equation (ax*> + by* + ¢) (x* — 5xy + 612 =0

represents

(1) Four straight lines, when ¢ =0 and a, b are
of the same sign

(2) Two straight lines and a circle, when a =
b, and c is of sign opposite to that of a

(3) Two straight lines and a hyperbola, when
a and b are of the same sign and c is of sign
opposite to that of a

(4) A circle and an ellipse, when a and b are
of the same sign and c is of sign opposite
to that of a

The circle passing through the point (-1, 0) and

touching the y-axis at (0, 2) also passes through

the point
3 5

(1) [_E’Oj (2) (—5,2j

4 (4,0




PARAKRAM JEE MAIN BOOKLET

47.

48.

49.

50.

51.

52.

53.

An acute angle APQR is inscribed in the circle
x*+3?=25.If O and R have co-ordinates (3,4)
& (—4,3) respectively then ZQPR =

(1 2

wla a
ala &3

3) “4)

The equation of a circle which passes through
(1, 0) and (0, 1) and has its radius as small as
possible is x2+3? — gx — fy + ¢ = 0 where g, f
€ W (set of whole numbers) then g + f+ ¢ =
(1 o 21
(3) 2 “4 3
The set of all values of a for which the point
(a—1, a +1) lies in the larger segment of the
circle x>+ y?— x — y — 6 = 0 made by the chord
x+y-2=0is
1 =11] 2 -1, D
(3) -1,0) 4 O, 1
The circle x* + ?—6x — 10y + A = 0 neither
touches nor intersect the coordinate axis and
the point (1,4) lies inside the circle then
maximum integral value of A can be
(1) 26 (2) 27
3) 28 4 29
The number of integral values of A for which x?
+3?+Ax + (1 — A1) y + 5 =0 is the equation of
a circle whose radius does not exceed 5 are
(1) 16 (2) 29
3) 28 4) 27
Value of & for which four distinct points (24,
3k), (1,0), (0,1), (0,0) lies on a circle is
(H o 2 1

5 13

4 -

@) 3

If one end of the diameter is (1,2) and other end
lies on the line 2x + y = 5 then the locus of
centre of circleis ax + by —9=0thena+ b=
(1 5 (2 6

(3) 7 ) 3

54.

5S.

56.

57.

58.

59.

60.

If a line is drawn through a fixed point P(10,7)
to cut the circle x*>+ y? — 4x — 2y 20 = 0 at 4
and B then the value of PA4- PB is

(1) 53 2) 75

3) 49 @ 7

The length of common chord of circles x* + ?
+2x+6y=0&x*+)y—4dx -2y —6=0is

/106
B

where o and B are coprime then

(1) a-p=3 (2) a-p=2

3) at+p=7 4 atp=5

The equation of the smallest circle passing
through the intersection of the line x + y =1 and
the circle x>+ )2 =9 is

(1) ¥*+)y’-x—-y-8=0

2) ¥*+y*~x—-y+8=0

3) ¥*+)y’+x-y-8=0

4) ¥*+y*+x+y+8=0

Equation of chord of circle x>+ y?— 3x—4y—4=0
which passes through the origin such that origin
divides it in the ratio 4:1 is ax + by =0 (a, b
€ N) then minimum (a + b) =

(1) 30 (2) 31 3) 32 4 33
ABCD 1is a square of unit area. A circle is
tangent to two sides of ABCD and passes
through exactly one of its vertex, the radius of
the circle can be

(1) 2-2 2) J2-1
1

2 -
3) 2+3 @ 5

If the chord y = mx +1 of circle x>+ 3? =
subtends an angle 45° at the major segment of
the circle then value of m can be

1 2 (2) 2

3) -1 @ 2

If the conics whose equations are S = x*sin%0 +
2hxy +32cos?0+32x + 16y +19=0 &

S = x%c0s%0 + 2h'xy + 3% sin?0+ 16x + 32y +19
= 0 intersects in four concylic points then

(1) h+h'=0 Q) h=n

(3) h+h=1 @) h+h=2

CIRCLES
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Integer Type Questions (61 to 70)

61.

62.

63.

64.

65.

If common chord of the circle C with centre at
(2,1) and radius r and the circle x>+ y*-2x — 6+
6 = 0 is a diameter of 2" circle then value of
is

If I, m, n denote the length of intercepts made
by circle x2+ y? — 8x + 10y + 16 = 0 on x-axis,
y-axis and line y = — x respectively, then

(> + 10m* +26n*)
4

If two distinct chords, drawn from the point (p,
q) on the circle x> + 32 = px + gy (where pg # 0)
are bisected by the x-axis, then p*> > Aq>, then
value of 4 is:

Let ABCD be a quadrilateral with area 18, with
side AB parallel to the side CD and AB =2 CD.
Let AD be perpendicular to AB and CD. If a
circle is drawn inside the quadrilateral ABCD
touching all the sides, then its radius is

If length of common chord of circles x> + 32 +
2x+3y+1=0x>+)>+4x+3y+2=0is A,
then value of [A] is

(Where [.] denotes greatest integer function)

CIRCLES

66.

67.

68.

69.

70.

Complete values of ‘k’ for which the point
(k, 1) lies inside the major segment formed by
circle x* + 32 —3x + 1 =0 & the line 2x —y =2,
is (a, b), then value of ab is equal to

If (2, 4) is a point interior to the circle x* + 3% —
6x — 10y + A =0, and the circle neither touches
nor cuts the axes, then the number of integral
values of A is

If the tangents are drawn from any point on the
line x +y = 3 to the circle x> + y* = 9. Then all
possible chords of contact pass through a fixed
point (4, k), then & + k is equal to

Equation of circle touching the line 2x —y — 1
=0 at (3, 5) & having centre lyingon x +y —5

=Oisx2+y2+2gx+2fj/+c=0,theni
|g+/1

is equal to

Let the lines y+2x=«/ﬁ+7\ﬁ and

2y+x=2\/ﬁ+6\/7 be normal to a circle
C: (x — h)? + (y — k? = 2 If the line

x/ﬁy —3x= @ +11 is tangent to the circle

C, then the value of (54 — 8k)* + 5¢2 is equal to
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CONIC SECTIONS

Single Option Correct Type Questions (01 to 63)

Length of the latus rectum of the parabola 25
[(x=2P2+ (@ -3)=0Bx—4y+7)is:

(1) 4 2 2

(3) 15 4) 2/5

The points on the parabola y? = 12x whose focal
distance is 4, are

W (26). ()
2) (1, 2J§),(1,—2J§)

3) (1,2)
(4) None of these

A parabola is drawn with its focus at (3, 4) and
vertex at the focus of the parabola y*> — 12x — 4
y + 4 =0. The equation of the parabola is:

(1) ¥*-6x—-8y+25=0
(2) »*-8x—-6y+25=0
3) x¥*—6x+8y-25=0
4) xX*+6x—-8y-25=0
The length of the side of an equilateral triangle

inscribed in the parabola, * = 4x so that one of
its angular point is at the vertex is:

() 843 2) 63

3) 45 @) 243

The ends of latus rectum of parabola x> + 8y = 0
are

(1) (-4,-2)and (4,2)

(2) (4,2)and (-4, 2)

(3) (-4,-2)and (4,-2)

(4) (4,2)and (4,-2)

Vertex of the parabola 9x> — 6x + 36y +9=01s

10.

The focus of the parabola is (1, 1) and the
tangent at the vertex has the equation
x +y=1.Then:

(1) Length of the latus rectum is 2 \/5

(2) Equation of the parabola is (x — y)* =
4(x+y-1)

(3) The co-ordinates
(1/2,1/2)

(4) All of these

Which one of the following equations
parametrically represents equation to a
parabolic profile?

(1) x=3cost;y=4sint

of the wvertex are

) x2—2=—ZCost;y=4coszé
(3) Jx=tant
4) x=

y =sect
- .t t
1—sinz ; y=sIn — +cos —
2 2

The latus rectum of a parabola whose focal
chord is PSQ such that SP =3 and SO =2 is
given by:

(1) 24/5 (2) 12/5

3) 6/5 (4) None of these
A variable chord PQ of the parabola, y* = 4x is
drawn parallel to the line y = x. If the
parameters of the points P & Q on the parabola
be p & g respectively, then (p + g) equal to.
1 1 2) 12

3 2 “4) 4
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11.

12.

13.

14.

15.

The eccentricity of the ellipse 4x? + 9y* + 8x +
36y +4=0is

5 3
M = @ <
& N5
® @ 2

If distance between the directrices be thrice the

distance between the focii, then eccentricity of

ellipse is
1

M 5 @

(3) % 4)

The eccentricity of the ellipse which meets the

[V 0 NN S

straight line ; + g =1 on the axis of x and the

straight line I %= 1 on the axis of y and

whose axes lie along the axes of coordinates is

3 a6
(1 = ) -
2.6 2.6
(3) — 4) -

Equation of the ellipse whose foci are (2, 2) and
(4, 2) and the major axis is of length 10 is

0 @+3)® 0+’ _,

4 5
@) @+3)’ 0+’ _,
24 25

3) @+3)’ 0+’ _,
25 24

2 2
(4) (x_3) +(y_2)
25 24
The length of the axes of the conic 9x2 + 4y —
6x+4y+1=0,are

(1) 5.9

2

2
@) 3. 3

4) 3,2

CONIC SECTIONS

16.

17.

18.

19.

20.

21.

2

2
The equation o+ y—s +1 = 0 represents an
—r -
ellipse, if -
(1) r>2 (2) 2<r<s5
3) r>5 4 re{2,5}

The eccentricity of an ellipse in which distance
between their focii is 10 and that of focus and
corresponding directrix is 15 is

1 1
M 3 @ 3

1 1
® 3 @ 5

If focus and corresponding directrix of an
ellipse are (3, 4) and x + y — 1 = 0 and

.. 1. .
eccentricity EIS then the co-ordinates of

extremities of major axis are

1 2,3),47) (2) (6,7),(2,3)
(3) (1,3),(2,3) 4 4,7),(,7)
Which of the following pair, may represent the
eccentricities of two conjugate hyperbolas, for
all a € (0, w/2) ?

(1) sina, cos a

(2) tana, cota

(3) sec a, cosec a

(4) l+sina,l+cosa

The eccentricity of the hyperbola whose latus

rectum is 8 and conjugate axis is equal to half
the distance between the focii, is

® 5 ® %
2

A3) N

The equation of the hyperbola whose conjugate
axis is 5 and the distance between the focii is
13, 1is

(1) 25x*—14432=900

(2) 144 x*>—253*=900

(3) 144 x>+2532=990

(4) 25x>+ 144 3% =900

(4) None of these




PARAKRAM JEE MAIN BOOKLET

22,

23.

24,

25.

The length of the transverse axis of a hyperbola
(in standard equation) is 7 and it passes through
the point (5, —2). The equation of the hyperbola
is

49 196
) o 052
M 4 o 51 Y

4 196
2) 2o 042
@) 49'x 51 Y

4 51
3) o 2 y2=]
) 49x 196y

(4) None of these
The vertices of a hyperbola are at (0, 0) and (10,
0) and one of its foci is at (13, 0). The equation
of the hyperbola is

2 2
N XY
M 25 144

(2) (X — 5)2 y2 —

25 144

2 (-5
) 25 144

25 144

An ellipse and a hyperbola have the same

centre origin, the same foci and the minor-axis

of the one is the same as the conjugate axis of

the other. If e, e, be their eccentricities
1

. 1
respectively, then — + = =
a &

52 2

(1 ) 2
(3 4 (4) None of these

If e and ¢’ are the eccentricities of the hyperbola

xz yz B y2 x2 B .
P 1 and pra i 1, then the point
1 1), .
[7,7 J lies on the circle :
e e
(1) @ +y2=1 (@) @4y =2
(3) X +)2=3 (4) ¥ +)2=4

26.

27.

28.

29.

30.

2 2

The elli X 42 1 and the hyperbol
c € 1pse 25+16 an c yper ola

x—z - y—z =1have in common
25 16

(1) Centre only

(2) Centre, foci and directries
(3) Centre, foci and vertices
(4) Centre and vertices only

If (5, 12) and (24, 7) are the focii of a conic
passing through the origin then the eccentricity
of conic can be

(1) +386/14 (2) /386/13
(3) 386 /25 (4) +/386/38
If (a sec 6, b tan 0) and (a secd, b tan ¢) are the
2 2
ends of a focal chord of x—z —z—z =1, then tan
a
o tan9 equals to
2 2
(1) e-l 2) e+l
e+1 e—1
l+e
3) - (4) None of these
—e
. . ¥ y?
The line y = x intersects the hyperbola 5 s

=1 at the points P and Q. The eccentricity of
ellipse with PQ as major axis and minor axis of

length%is

5 5
m 2 @ -
G 3 @ 22

2 2
If latus rectum of ellipse % + i}—6 =1 is double

ordinate of parabola y? = 4ax value of a is

64 25
M = @ =
64 64
3) m “) Fe

CONIC SECTIONS
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31.

32.

33.

34.

3s.

36.

The focus of the parabola x> +2y—-3x+5=0

1S
o (2

o (34

Length of the focal chord of the parabola
y? = 4ax at a distance p from the vertex is:

2 3
1 2= @ L
p P
3 2
3) 24 @ 2
P a

If the segment intercepted by the parabola y? =
4ax with the line Ix + my + n = 0 subtends a
right angle at the vertex, then

(1) 4al+n=0
(2) 4al+4am+n=0

(3) 4am+n=0
(4) None of these

The locus of the midpoint of the focal radii of a
variable point moving on the parabola, y* = 4ax
is a parabola whose

(1) Latus rectum is half the latus rectum of the
original parabola

(2) Vertex is (a/2, 0)
(3) Directrix is y-axis
(4) All of these

If the distance between a focus and
corresponding directrix of an ellipse be 8 and

the eccentricity be % , then length of the semi

minor axis is

8 4
(1) 5 (2) g
(3) 83 (4) 443
x +_ 7 ’ =1 will represents the

Pr—6 1*—6r+5
ellipse, if 7 lies in the interval

(1) (=, ®) (2) B,
3) (5, (4) (1, )

CONIC SECTIONS

37.

38.

39.

40.

41.

42.

2
If the midpoint of a chord of the ellipse %6 +

2

}2)—5 =11is (0, 3), then length of the chord is

32 32
M = @ %
8 16
G 3 @ 3

The centre of ellipse 5x2+ 5y2— 2xy + 8x + 8y +
2=0is

1 1,2) 2 2,1

3) 2.-2) @ 1.-1

The foci of a hyperbola coincide with the foci

2 2
of the ellipse % + % = 1. The equation of the

hyperbola if its eccentricity is 2, is
(1) 3x*-3*—4=0

2) 3x*-)*-16=0

(3) 3x*—y*-12=0

4) —3x2+32+20=0

2 2
The hyperbola X —;—2 =1passes through the
a

2

point of intersection of the lines, 7x + 13y — 87
=0 & 5x — 8y + 7 =0 & the latus rectum is 32
J2 /5. The value of ab is

(1) 1042 ) 5\2
(3) 103 (4) 200
If the eccentricity of the hyperbola x> — 3? sec?

a =5 is /3 times the eccentricity of the ellipse
x?sec? a +y* =25, then a value of a. is

(1) =2 2) w3
3) w4 4) w6
2 2
If hyperbola 2—27 % = 1 passes through the
2 2

focus of ellipse x—2+y—2 = 1 then eccentricity
a” b

of hyperbola is.
(1) B 2 2
3) 5 @ 2
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43.

44.

45.

46.

47.

48.

The co-ordinates of the focii of the hyperbola
- »-2°
9 16

(1) (6,2)and (-6, 2)

(2) (-6,2)and (4,2)

(3) (6,2)and (—4,2)

(4) (6,—2)and (-4,2)

A rectangular hyperbola circumscribes a triangle
ABC, then it will always pass through its

(1) Orthocenter
(3) Centroid (4) Incentre

STATEMENT-1: Latus rectum of the
parabola y? = 8x subtends a right angle at the
vertex of the parabola.

STATEMENT-2: Every chord of the parabola
y? = 4ax passing through the point (4a, 0)
subtends a right angle at the vertex of the
parabola.

=1 are

(2) Circumcentre

(1) Statement-1 is True, Statement-2 is True;
Statement-2 is a correct explanation for
Statement-1

(2) Statement-1 is True, Statement-2 is True;
Statement-2 is NOT a correct explanation
for Statement-1

(3) Statement-1 is True, Statement-2 is False

(4) Statement-1 is False, Statement-2 is True

Let P be the point (1, 0) and Q be a point on the

curve )2 = 8x. The locus of midpoint of PQ is

(1) ¥*-4y+2=0 2) ¥*+4+2=0

(3) y¥+2x+2=0 4) »¥-4x+2=0

An ellipse has OB as semi minor axis, F and F~

as foci and the angle FBF"” is a right angle. Then

the eccentricity of the ellipse is

M @ 5

)

R

1
4) ——
@ &
A focus of an ellipse is at the origin. The

directrix is the line x = 4 and eccentricity is %

, then the length of the semi major axis is

49.

50.

51.

52.

53.

8 2
1) — 2) =
(1) 3 @ 3
4 5
3)) - 4) =
3 3 @
The locus of the vertices of the family of
3.2 2
parabolas y = X + 4% _24is
3 2
3 35
1 == 2 =
(1) =7 @) =1
64 105
3 = 4 =
() =12 @ =

In an ellipse, the distances between its foci is 6
and minor axis is 8. Then its eccentricity is

1 4
1) = 2) —
M 5 @ <
1 3
3)) = 4) =
O % OF
2 2

For the hyperbola - >— = 1, which

cos“a  sin“a
of the following remains constant when o
varies ?
(1) Eccentricity
(2) Directrix
(3) Abscissae of vertices
(4) Abscissae of foci

Equation of the ellipse whose axes are the axes
of coordinates and which passes through the

point (=3, 1) and has eccentricity \/g can be

(1) 3x>+5y2-23=0
(2) 5x*+3y7-48=0
(3) 3x*+52-15=0
4) 5x*+32-32=0
The equation of the hyperbola whose foci are
(-2, 0) and (2, 0) and eccentricity is 2 is given
by

(1) x*-3)?=3
3) —x*+3y?=3

(2) 3x*—y*=3
4) —-3x%+3*=3

CONIC SECTIONS
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54.

5S.

56.

57.

58.

59.

An ellipse is drawn by taking a diameter of the
circle (x — 1)*> + y? = 1 as its semi-minor axis
and a diameter of the circle x* + (y — 2)> =4 as
semi-major axis. If the centre of the ellipse is at
the origin and its axes are the coordinate axes,
then the equation of the ellipse is

(1) 4x*+y*=4 (2) x¥*+42=8
(3) 4C+)°=8 4) ¥ +47=16

The equation of the circle passing through the

2 2

foci of the ellipse f—6+%: 1, and having

centre at (0, 3) is

(1) X>+y*~6y-7=0

Q) *+y* =6y +7=0

B) ¥*+3)?—6y-5=0

4) ¥®*+y*-6y+5=0

Let O be the vertex and Q be any point on the
parabola, x> = 8y. If the point P divides the line
segment OQ internally in the ratio 1:3, then the
locus of P is

(1) x*=y 2) y=x

(3) y=2u “4) x*=2

A parabola has its vertex and focus in the first

quadrant and axis along the line y = x. If the
distances of the vertex and focus from the

origin are respectively 2 and 242, then an
equation of the parabola is

(1) (x+yP=x-y+2

Q) (-yP=x+y-2

B) (x-y)’=8x+y-2)

(@) (x+yP=8(x-y+2)

A hyperbola, having the transverse axis of

length 2 sin 0, is confocal with the ellipse 3x? +
4y? = 12. Then its equation is

(1) x%cosec®® —y? sec’0 =1

(2) x*sec?® —y* cosec’0 =1

(3) x?sin0 —? cos?0 =1

(4) x%cos’0—)?sin®0 =1

Consider a branch of the hyperbola x* — 2)% — 2
2 x-40y-6=0

with vertex at the point 4. Let B be one of the
end points of its latus rectum. If C is the focus

CONIC SECTIONS

60.

61.

62.

63.

of the hyperbola nearest to the point 4, then the
area of the triangle ABC is
3
2) J=-1
) ,/2

2
URENE

2 3
3) l+\/; 4 \/;-i-l

Let (x, y) be any point on the parabola y? = 4x.
Let P be the point that divides the line segment
from (0, 0) to (x, y) in the ratio 1:3. Then the
locus of P is
(D) x*=y
(3 »=x

2 y2

The ellipse Ei: %4‘7:1 is inscribed in a

@) y=2x
(4) x2=2y

rectangle R whose sides are parallel to the
coordinate axes. Another ellipse E» passing
through the point (0, 4) circumscribes the
rectangle R. The eccentricity of the ellipse E» is

G &5

1) — 2
(1) 5 (2) 3
1 3
3 L 4 3
3) 5 ()4
Let 16x?> — 3y — 32x — 12y — 44 =0 be a

hyperbola, then which of the following does not
hold?

(1) Length of the transverse axis is 243

(2) Length of latus rectum is 32

NG
(3) Eccentricity is \/?

(4) Equation of a directrix is x = =N

Ji9
If PO is a double ordinate of the hyperbola
2 2
%—Z—z =1, such that AOPQ is equilateral, O
being the centre, then the eccentricity e satisfies
2 11
1 l,— 2) e= —
) e 17 @) e 1L
B 2
3) e= — 4) e> —
3) 5 “) A
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Integer Type Questions (64 to 74)

64.

65.

66.

67.

68.

69.

The focal distance of a point on the parabola y?
= 16 x whose ordinate is twice the abscissa, is
The length of chord intercepted on the line
2x +y = 2 by the parabola y* = 4x, is

The length of the chord of the parabola, y* = 12x
passing through the vertex & making an angle
of 60° with the axis of x is:

2 2
Let P be a variable point on the ellipse % + i}—6

= 1 with focii at S and S '. If 4 be the area of
triangle PSS, then the maximum value of 4 is

If e and €' are the eccentricities of the ellipse
5x2 + 9)? = 45 and the hyperbola 5x> — 4)? = 45
respectively then ee’ =

The circle x* + % = 5 meets the parabola y* = 4x
at P & Q. Then the length PQ is equal to

70.

71.

72.

73.

74.

The equation of the hyperbola with vertices (3,
0) and (-3, 0) and semi-latus rectum 4, is given
by is 4x? — 3)? = 4k, then k =

For each point (x, y) on an ellipse, the sum of
the distance from (x, y) to the points (2, 0) and
(-2, 0) is 8. Then the positive value of a so that
(0o, 3) lies on the ellipse is

If P is a point on the hyperbola 16x% — 91> = 144
whose focii are S; and S, then |PS| — PS| is
equal to

Let S be the focus of the parabola 3> = 8x and
let PO be the common chord of the circle
x> + 32 — 2x — 4y = 0 and the given parabola.
The area of the triangle POS is

The line passing through the extremity 4 of the
major axis and extremity B of the minor axis of
the ellipse x> + 9)? = 9 meets its auxiliary circle
at the point M. Then ten times the area of the
triangle with vertices at 4, M and the origin O
is

CONIC SECTIONS
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Single Option Correct Type Questions (01 to 57)

The position vector of a point C with respect to
Bis f+j and that of B with respect to 4is f—} .
The position vector of C with respect to 4 is

(1) 2 () -2

3) 2J @ - 2j

Points 2i — j+k, i —3] -5k , 31 —4] —4k are
the vertices of a triangle, then the triangle is
(1) equilateral

(2) isosceles

(3) right angled

(4) obtuse angle triangle

If 4, B, C, D be any four points and £ and F be
the middle points of AC and BD respectively,

then AB+CB+CD+AD is equal to-

(1) 3EF (2) 3FE

(3) 4EF (4) 4 FE

A, B, C are vertices of a AABC having position
vectors 3i —j + 2Kk, 51T+2]A'+4/€ and— i — j
+6k respectively. D is point on side BC such

that BD _ 2 and £ is the midpoint of side
DC 1

AC. If AD and BE intersect at point P, then
PB:PE is equal to

(1) 1:4 2) 2:3
(3) 3:2 4) 4:1

If the sum of the squares of the distances of a
point from the three coordinate axes be 36, then
its distance from the origin is

(1 6 ) 32

(3) 2 @) 62

The vertices of a triangle are 4 (1, 1, 2), B(4, 3,
1) and C(2, 3, 5). A vector representing the
internal bisector of the angle 4 is

(1) i+j+2k Q) 20-2j+k

(3) 20+2j-k @) 2i+2j+k

The locus of a point P which moves such that
PA? — PB?> =2} where A and B are (3, 4, 5) and
(- 1, 3, = 7) respectively is

(1) 8x+2y+24z-9+2k*=0

(2) 8x+2y+24z-2k*=0

(3) 8x+2y+24z+9+2K2=0

(4) 8x—2y+24z-2k*=0

If the lengths of the edges of a rectangular

parallelopiped are 3, 2, 1 then the angle
between a pair of diagonals is given by

(1) cos™
(2) cos™

(3) cos™

QN0 QW o

(4) All of these
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10.

11.

12.

13.

Angle between diagonals of a parallelogram

whose side are represented by d = 2i +j+l€

andb =f—j—l€ is
(2) cos™ (lj
2

(1) cos™! (lj
3
4 5
3) cos!'|— 4) cos!| =
@ w2 @ (]
Let @ =i be a vector which makes an angle
of 120° with a unit vector 5 in XY plane, then

the unit vector (d@+b ) is -

1. B B o1
1) —=i+— 2) ———i+=—
() —5i+=) @) —it5)

1. 3 NP A
3) —i+— 4) —i-—=
3 Fit—J 4 —i=5]

Let d,b,¢ be vectors of length 3, 4, 5
respectively. Let @ be perpendicular to b+¢ ,

l;t06+ZiandEtoii+5.Then|d+I;+5|

is equal to:
(1) 25 @) 242
3) 1045 @) 52

The vertices of a triangle ABC are 4 (1, -2, 2),
B (1,4,0)and C (-4, 1, 1) respectively. If M be
the foot of perpendicular drawn from B on AC,

then BM equals
(1) g(fzi ~3] +k)

) 10(2i -3 +k)
(3) 2i+3) —k
4) 20 -3 +k

If the vector product of a constant vector OA

with a variable vector OB in a fixed plane
OAB be a constant vector, then locus of B is:

(1) a straight line perpendicular to 04

14.

15.

16.

17.

(2) a circle with centre O radius equal to
| 04|

(3) astraight line parallel to OA

(4) a circle with centre O radius equal to

| AB |
Ifdxb =¢xd and @ x¢ = Bxg,thenthe
vectors @ —d and b — ¢ are:

(1) null vectors
(2) linearly independent
(3) perpendicular
(4) parallel
Coordinate of a
x=2 y+l z-

1 2 2
unit from the point (2, -1, 3) is
(1) (4,-3,1) @ (43,1
(3) 0,-5,7) @ (0,5,-7
The length of perpendicular from (2, -1, 5) to
the line x=11 _ y+2 :z+8

10 —4 -11

coordinates of the foot are -
(1) 14,(1,2,-3) @) 14 ,(1,-23)
(3) 14,(1,23) 4) N4 (123)

Equation of the acute angle bisector of the

point on the line

which is at a distance of 6

and the

x-1_ y-2 z-3

angle between the lines
1 1

VECTORS & 3-D GEOMETRY
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18.

19.

20.

Consider the lines % == =2 and

g the equation of the line which

(1) bisects the angle between the lines is % =

w |<

z
8

(2) bisects the angle between the lines is %

N =

z

3

(3) passes through origin and is perpendicular
to the given linesisx =y =—z

(4) passes through origin and is parallel to the
given linesisx =y =—z

If the lines * = £ = 2, X1 =2 _
1 2 3 3 -1

z-3 g Xtk o y-1 _ z=2 are
4 3 2 h
concurrent then
(1) h=-2,k=-6 (2) h=%,k=2

1
(3) h=6,k=2 4) h=2,k=5

A vector d has components 2p and 1 with
respect to a rectangular cartesian system. The
system is rotated through a certain angle about
the origin in the counterclockwise sense. If with

respect to the new system d , has components
p+1and 1, then

(1) p=0

@)p=1 Orp:—%

VECTORS & 3-D GEOMETRY

21.

22.

23.

24.

25.

The cosine of the angle between any two
diagonals of a cube is -

1 1
@ 3 2 3
1 1
3 7 “) 3

If the unit vectors € and é, are inclined at an
angle 26 and | ¢ —é&, | <1, then for 6 € [0, ],

(1) [Oﬁj @) F,f}
6 6 2

T T n Sm
® {g’ ﬂ @ {5’ ﬂ
F.DExF) +(F. ) (GxF) + F . k) (kxF) is
equal to
1 0 Q) 7
(3 27 4) 37
If a line has a vector equation
F=2i+6j+% (i —3]), then which of the

0 may lie in the interval :

following statements does not hold good?

(1) the line is parallel to 27 + 6
(2) the line passes through the point 3i+3]

(3) the line passes through the point [+ 9}

(4) the line is parallel to XY-plane
A line passes through a point 4 with position

vector 31 + j —k and is parallel to the vector

20— j+ 2k IfPisa point on this line such

that 4P = 15 units, then the position vector of
the point P is/are

(1) 13i +4] -9k
) 13i+4]+9%

(3) 7i-6j+11k
@) -7i+6j—11k
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26.

27.

28.

29.

30.

Let ﬁ=f+} and b =21 - k . The point of
intersection of the lines 7 x = bxad and
Fxb =d xbis:

(1) -1 +] +2k Q)37 —j+k
(3) 3f +j-k @ i-j-k

The perpendicular distance of an angular point
of a cube from diagonal which does not pass
that angular point is (where a is length of side
of cube)

(1) V2 a ) %a
3) ga (4) %a

If F=(+2j+3k)+r(-j+k) and 7=
(f+2]+3k)+pn (P +]—k) are two lines, then
the equation of acute angle bisector of two lines is
(1) 7 =G +2]+3k)+1(J-k)

Q) F=0+2]j+3k)+1 (2 +3]-3k)

(3) 7 =G +2j+3k)—-1(j+k)

@) 7=0G-2j+3k)—1(j—k)

Points X and Y are taken on the sides OR and

RS, respectively of a parallelogram PQORS, so

that OX = 4XR and

RY=4YS. The line XY cuts the line PR at Z. The

ratio PZ : ZR is

(1) 4:21 (2)3:4 (@B)21:4 4)4:3

Statement-1 : If /is incentre of A ABC then

| BC |14+ |CA|1B+| AB|1C=0

Statement-2 : In a triangle, if position vector

of vertices are 4, b, ¢, then position vector of
. d+b+é

centroid is————

(1) Statement-1 is False, Statement-2 is False

(2) Statement-1 is True, Statement-2 is True

(3) Statement-1 is True, Statement-2 is False

(4) Statement-1 is False, Statement-2 is True

31.

32.

33.

Statement 1: If o, B, y are the angles which a
half ray makes with the positive directions of
the axes, then sin’a + sin?p + sin’y = 2.

Statement 2 : If /[, m, n are the direction

cosines of a line then 2 +m? +n? = 1.

(1) Statement-1 is True, Statement-2 is True ;
Statement-2 is a correct explanation for
Statement-1

(2) Statement-1 is True, Statement-2 is True ;
Statement-2 is NOT a correct explanation
for Statement-1

(3) Statement-1 is True, Statement-2 is False

(4) Statement-1 is False, Statement-2 is True

Statement 1 : The shortest distance between

x+3_y-6 _z x+2

— — =— and
-4 3 2 —4

the skew lines

y _z=7
1 1
Statement 2 : Two lines are skew lines if there
exists no plane passing through them.

(1) Statement-1 is True, Statement-2 is True ;
Statement-2 is a correct explanation for
Statement-1

(2) Statement-1 is True, Statement-2 is True ;
Statement-2 is NOT a correct explanation
for Statement-1

(3) Statement-1 is True, Statement-2 is False

(4) Statement-1 is False, Statement-2 is True

ABC is a triangle, right angled at 4. The

- -
resultant of the forces acting along AB, AC

is 9

with magnitudes € and L respectively is
AB AC

RN

the force along 4D, where D is the foot of the
perpendicular from 4 onto BC. The magnitude
of the resultant is-

1y UBHO @ —+ L
+ AC AB  AC
1 AB*AC?
3) — it
® b (AB)* +(AC)?

VECTORS & 3-D GEOMETRY
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34.

3s.

36.

37.

38.

The value of a, for which the points 4, B, C with
position vectors 2 i - j + lg, f—3j’ _5k

and ai — 3} + k respectively are the vertices
of a right angled triangle with C =§ are-

(1) —2and-1 (2) —2and 1

(3) 2and-1 (4) 2and 1

The two linesx =ay + b,z =cy +dandx = d’
y+b',z=c"y +d are perpendicular to each
other, if-

(1) aa'"+cc'=1 2) i,-l-ﬁ':—l
a ¢
3) i,+£, =1 4) aa' +cc'=-1
a c

If #and v are unit vectors and 0 is the acute
angle between them, then 2 &z x 3 v is a unit
vector for-

(1) exactly two values of 0
(2) more than two values of 6
(3) no value of 0

(4) exactly one value of 6

If a line makes an angle of g with the positive

directions of each of x-axis & y-axis then the
angle that the line makes with the positive
direction of the z-axis is-

(1 2

3) “4)

Ala ola
ola wla

- - -
The non-zero vectors a , b and ¢ are related

- - - -
by a =8b and ¢ =-7b . Then, the angle

- -
between a and c is-
T
1) 0 2) —
(1) (2) 2
i
3 = 4) n

VECTORS & 3-D GEOMETRY

39.

40.

41.

42.

43.

44.

The line passing through the points (5, 1, a) and
(3, b, 1) crosses the yz-plane at the point

17 -1
(0,—7,—3j . Then,

22
(1) a=2,b=8 2) a=4,b=6
(3) a=6,b=4 4) a=8,b=2
If the straight lines X1 y;2=2;3 and

x-2_ y-3_ z—1

intersect at a point, then

3 k
the integer & is equal to
1 -5 @ 5
(3) 2 4 -2

The projections of a vector on the three
coordinate axes are 6, —3, 2 respectively. The
direction cosines of the vector are

6 3 2
1) 6,-3,2 2 &2 =2
(1 2 S50 s

6 3 2 6 32
3 T T o 4 R T R
& 2773 @773

Let &':]A'—/gand E=f—j’—l€. Then the
vector b satisfying @xb+¢ =0 and i.b=3
is

(1) 2i—j+2k Q) i-j-2k

(3) i+)-2k @) —i+]-2k
If the vectors dszj+2/€,522f+4j+1€

and =M+ + ,u/g are mutually orthogonal,

then (A, p) =
1 2,-3) 2) (-2,3)
3) G.-2) 4 (3,2

A line AB in three-dimensional space makes
angles 45° and 120° with the positive x-axis and
the positive y-axis respectively. If AB makes an
acute angle 0 with the positive z-axis, then 0
equal

(1) 45°
3) 75°

(2) 60°
(4) 30°
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45.

46.

47.

48.

49.

The vectors & and b are not perpendicular and

¢ andd are two vectors

bxé=bxd and d.d =0.Then the vector d

is equal to
() ¢+ (—pjb’

4 e-| L5
@ [a.l}jb

Let G, b, & be three non-zero vectors which

satisfying

|
|

QU
o

are pairwise non-collinear. If G+ 3b is
collinear with ¢ and b+ 2¢ is collinear with
a, then G+3b+6¢ is:

1 a 2 ¢

3) 0 (4) a+é

Statement-1 : The point A(1, 0, 7) is the mirror
image of the point B(1, 6, 3) in the line :

f_y—l_z—Z

1 2 3

Statement-2: The line: x_y-l_z-2
1 2 3

bisects the line segment joining A(1, 0, 7) and
B(1,6, 3).

(1) Statement-1 is False, Statement-2 is False
(2) Statement-1 is True, Statement-2 is True
(3) Statement-1 is True, Statement-2 is False
(4) Statement-1 is False, Statement-2 is True
The length of the perpendicular drawn from the

point (3, —1, 11) to the line x_y-2_z73
2 3 4

is:

(1) 29 @) 3

(3) 33 4) /66

If the line x—1_y+l_z-l and x-3_
3 4 1

v—-k z . )

T:T intersect, then & is equal to :

50.

51.

52.

53.

2
(1 -1 2 5

9
) 3 40

Let Gaand b be two unit vectors. If the vectors
¢=a+2b and d =54 —4b are perpendicular to

each other, then the angle between g and bis:

T T
(1 3 2 7
T T
3) 3 @ 7

Let ABCD be a parallelogram such that AB = g
, AD = P and ZBAD be an acute angle. If 7 is

the vector that coincides with the altitude
directed from the vertex B to the side AD, then

7 is given by

(1) 7=3g-2LD
(p-p)
@) r——c?+(¥}ﬁ
p-p
3) f=q—[ﬂjﬁ
p.
@) r=-3g+>LDp
(P-P)
If the vectors AB =30 +4k and

AC =50 —2j+4l€ are the sides of a triangle
ABC, then the length of the median through 4 is

(1) is @) 12
3) V33 4) V45

The angle between the lines whose direction
cosines satisfy the equations / + m + n =0 and
P=m?>+n’is

(1) @)

o a

3) “)

Ala o3

w3

VECTORS & 3-D GEOMETRY
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54.

5S.

56.

57.

Let the vectors @,@é , RS , ST , TU and
UP represent the sides of a regular hexagon.

Statement-1: @

X(ES#E") = 0
because
Statement-2 : @ x RS = 0 and @ x ST

0

(1) Statement-1 is True, Statement-2 is True ;
Statement-2 is a correct explanation for
Statement-1

(2) Statement-1 is True, Statement-2 is True ;
Statement-2 is NOT a correct explanation
for Statement-1

(3) Statement-1 is True, Statement-2 is False

(4) Statement-1 is False, Statement-2 is True

Let d@,b ,¢ be unit vectors such that G+5b +¢
= 0. Which one of the following is correct?
(1) dxb =bxé = ¢xa =0

(2) dxb =bxé =¢xd # 0

(3) dxb =bxé =axc # 0

(4) daxb, bxé , ¢xa are mutually
perpendicular

From a point P(A, A, L), perpendiculars PQ and
PR are drawn respectively on the lines y = x, z
=1and y =—x, z=—-1. If P is such that ZQPR
is a right angle, then the possible value of A is

) 2 @ 1

3) - @ 2

Let O be the origin and let POR be an arbitrary
triangle. The point S is such that

OP.0Q + OR. OS= OR.OP+ 00. OS
= 00.0R + OP.0S

Then the triangle POR has S as its

(1) centroid

(2) orthocentre

(3) incentre
(4) circumcenter

VECTORS & 3-D GEOMETRY

Integer Type Questions (58 toé5)

58.

59.

60.

61.

62.

63.

64.

65.

Let pis the position vector of the orthocentre
and g is the position vector of the centroid of
the triangle ABC, where circumcentre is the
origin. If p =k g, then k is equal to

If Gg=1+2)+3k, b=—1+2]+k
, C =37 + j and @ + Pb is normal to ¢,
then P is equal

Let #, v and w are vectors such that

i+v+w=0. If |i|=3,|v|=4,w|=5
then \f| 2.V +V.v0-+v.ii | is
Given two vectors @ =21 —3 j +6 k,
b=-2i{ +2] — kand )=

the projectionof d@ on b , then the value of 3\ is

the projectionof b on d
Let a, b , ¢ be three non zero vectors such that
G+b+c¢=0 thenA(bx a)+bxc+cx a
= 0, where A is equal to

Ifa=i+j+kb=i—-j+k,

o

c=1I j lg then the value of
i.a a.b a.c

b.i b.b b.é&l isequalto

¢.a ¢.b ¢.¢

Let Zi=2f+j'—2/€ and l;=f+j.Let ¢ bea
vector such that |Efii| =3, ‘(Zixl})xé‘ =3

and the angle between ¢ and dxb be 30°.

Then d.c is equal to

If d and b are vectors such that
|Ez’+5|=@ and Ez’x(25+3]’+4/€)
= (Q2i+3j+ 4/€) xb , The value of

‘(a’ +5). (=71 +2] +31€)‘ is
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LIMITS

Single Option Correct Type Questions (01 to 65)

The value of Elrrzl{g}, where {.} represents
x>

fractional part function, is
(1) 0

2 1

(3) -1

(4) Limit does not exists

The value of (imsgn [tan x], where [.]
X—>T

represents greatest integer function, is

(1 0

2 1

(3) -1

(4) Limit does not exists

fim (1 —x+[x—1]+[1—x])is equal to (where

x—l

[ ] denotes greatest integer function)

(1) 0 2) 1
3) -1 (4) does not exist
Letf()—l)H_TEI then {im f(x) =
sin x X—>-n
(1 -1 2) 1
(3) does not exist 4 0
at2x- J_ equal to
o Barx 2l
2 2
6] 3 ) ﬁ
3) 2 4
3) 4 3 J_

10.

Emﬁ—a\lncosx

— is equal to
x>0 sin” x
2
1) 2 £
8
3 0 @
JE
The value of /fim——— (a > b)
X—a x _a
equals
1 1
1) — 2
D @ as
1 1
3) ——— 4) ———
@ 2a\Ja-b @ 4aJa—-b
X tanx 1
e equals
(1) 0 21
3) 12 4 2
X _1\3
fim @ =D is equal to

(2) 3p ((n4y’
(4) 27 p (In 4y

(1) 9p(in4d)
(3) 12p (fn4)

x(1—y1-x%)

fim————— equals
20 147 (sin”! x)?

(1 0 21
3) 12 4) 1/4
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11.

12.

13.

14.

15.

16.

17.

18.

eot.x _eBx
£im———— — equals
x—0 sin ox —sin Bx
(1 0 (2) a-p
(3) -1 4 1
. secd4x—sec2x .
The value of fim———— is
x—0 sec3x—secx
(1 20
(3) 32 4) ©
3
im (x+6) 2 _
x—2 2—x
1 1
1) — 2) ——
(1) B (2) o
3) % (4) Does not exist
Lo 1 .2
The value of fim 3x7 —1-N2x -1 is
x—>0 4x+3
1 1
M (3-+2) @ (B+2)
1
3 (VB-\2) @ S(\3-2)
The value of
{im ! + 8 +..+ n is
oo 1-p* 1-n* T 1-n*
(1 1 20
1 1
3) —— 4) ——
(3) 1 (4) 5
o 145+5 4+ 5
/im =
n—0 1-25"
(1 0 (2) -1
3) 1 (4) ©
! |
If n € N, then Eimwz
n—w» (n+4)!
(1 0 (2) ©
1
3) 1 4) —
3) “4) 5

firg(\/(x +a)(x+b) —x) =

LIMITS

19.

20.

21.

22.

23.

24.

25.

26.

a-b a-b
1 2
(1 5 ) 3
a+b a+b
3 4
3) 5 “) 3
fim (x+D" +(x+2)! + ...+ (x+100)"°
x> X410
(1) 10? (2) 10°
(3) © 4) 104
ﬁm1+sinx—cosx+loge (I-x)
x—0 x3 h
(1) 12 2) -1/2
3) 0 1
. l+log, x—x
fim————— =
x>l [ =2x+x°
1 2 -1
3) 112 @ 12
. 1 1.
The value of (im| ————=——| is
h=0{ h(8+ h) 2h
(1) 1/12 (2) -4/3
(3) -16/3 (4) -1/48
IF fim &€ —bfz(l+x)+cxe ~ 2. then
x>0 X~ sinx
at+tb+c=
(1) 12 (2) 24
(3) 36 4) -12
The value of Eimseciloge xis
x—l 2x
(1) =2 (2) 2/n
(3) —m/2 4) 2/n
fimE—% =—1, then a equals -
xX—a xx —aa
(1) o 2) 1
(3) e 4 -1
lim (a+x)*sin(a+x)—a’sina _
x—0 X h

(1) a®>cosa+2asina
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27.

28.

29.

30.

31.

32.

33.

(2) a(cos a+2 sina)
(3) a®(cosa+2sina)
(4) a’cosa—2asina

The value of ¢im (1 +tan® Vx )S/X =

x—0"
(1 ¢ ) &
(3) e @) &
If o and B be the roots of ax? + bx + ¢ = 0, then
1
fim (14 ax? +bx+c)*is equal to

X—a

(1) a(a-P) (2) In la (a-P)|
(3) ea(a—ﬁ) 4) ea\ﬂ—ﬁ\
[ F =21
woo| x? —4x+2
1 1 2) 2
3) ¢ 4) e
The value of (im (cosecx)”™™ is
x—0"
(1) 1 (2) -1
3) e @) lle

The value of
Jim [1-2x]+[2-3x]+.....+[n-(n+1)x]

n—»0 n

(where

(%)

[.] denotes the greatest integer function) is

X

1) x 2) =

&) ) 5

(3) 2x @ =

3

sin(6x2) ]

lim —————— isequal to

x>0 fn cos(Zx2 —x)

(1) 12 (2) -12

(3) 6 4 -6
-1 _

Lim cos (=% is equal to

x—0" \/;

34.

3s.

36.

37.

38.

39.

1
0 = @ 2
2
3) 1 “4 0
lim ncos (i] sin[lj has the value equal to:
n—»m 4n n
(1) n/3 (2) m/4
(3) =n/6 (4) m/2
100
> Xk [-100
Lim ol is equal to
x—1 x-1
(1 o (2) 5050
(3) 4550 (4) -5050
x when x € Q i
If fix) = , then lim f{x)
—x when x ¢ QO x>0
equals-
1 o 21
3) -1 (4) Does not exist
T
x—2
Lim 2 |is equal to (where [.] represents
x—-mn/2 | COSX

greatest integer function)

(1 -1 20
3) =2 (4) Does not exist
Lim | ———| — (a <0), where [x] denotes
x—a a a
the greatest integer less than or equal to x is
(1) a*>+1 2) —a*-1
@) & 4) -

3
If flim 1, then the

X
x>0 Ja+x (bx—sinx)

constants ‘e’ and ‘b’ are (where a > 0)
(1) b=1,a=36 2) a=1,b=6
(3) a=1,b=36 4 b=1,a=6

LIMITS
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40.

41.

42.

43.

44.

45.

1
If Cim [1+x1n(1+b2)]x =2bsin20, b> 0 and

x—0

0 € (-, n], then the value of 6 is

s T
1) £— 2) +—
(1) 2 (2) 3

T s
3) £= 4) +=
(3) c “4) 5
/= tim x(1+acos;c)—bs1nx

x—0 X
= pim LHACOST_py, DSOX e

x—0 X x—0 X

(1) (a b)=(1,0)

(2) a & b are any real numbers
(3) (ab)=(1,0)

(4) (a, b)=(0,1)

2
- 9x +20
Let fix) = % (where [.] represents
—[x
greatest integer function), then fim f(x) =
x5
(1) 0 2) 1
3) 2 (4) Does not exist

x —cos(sin ' x) _

lim 7
xol/z 1 —tan(sin™ x)
1 1
1) — 2) ——
6] NG ) NG
1 1
3) — 4) ——
3) 5 4 5
The value of fim (x + &")*" is-
X—>00
(1 1 (2 2
(3) e 4) &
1 1
“| B
fim ,n € Nisequal to
X—>0 x"

LIMITS

46.

47.

48.

49.

50.

2

(H 0 (2) Kng

3 1

3) In— 4) In—

(3) " 4) "

xfn(l+€n x)

The value of fim ——* 7 is
x> lnx

(1 1
(2) 0
(3) -1

(4) limit does not exist

, (1"+2X+3X+ ....... +n"jmc
Lim =
x—0 n
(1) (nty 2) ()
3) n! (4) In(n!)
lim (log, 5x)°8x> =
x—1
1 1 2) e
3) -1 (4) Does not exist

Lim ( [nsme]{ntane} j , where [ ] is the
60 0 0

greatest integer function and n € N, is
(1) 2n 2) 2n+1
3) 2n-1 (4) Does not exist

x—0

STATEMENT-1: lim [tan G n xD =

STATEMENT-2:

Lim f(x).g(x)

Cim (1 + flx) ™= eva , if Cim fix)=0
x—a

X—a

and (im g(x) = .

x—a
(1) Both statement 1 and 2 are true

(2) Both statements 1 and 2 are false

(3) Statement-1 is true, Statement-2 is False
(4) Statement-1 is False, Statement-2 is true
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51.

52.

4 3
STATEMENT-1 : (im W -2
x> 3x" 4+2x"+3x 3
STATEMENT-2 : If P(x) and Q(x) are two
polynomials with rational coefficients, then

Lim @
>z Q)

coefficient of highest power of xin P(x)

~ coefficient of highest power of xin Q(x)

(1) Both statement 1 and 2 are true

(2) Both statements 1 and 2 are false

(3) Statement-1 is true, Statement-2 is False
(4) Statement-1 is False, Statement-2 is true
Match the column-I and column —II

Column-I Column-II

. tanx-—sinx 1
I Im— = P | -
x—0 x3 2

o 1
m | lim /—x 7 - Q
x>0 N xX+Ccos™ x

Let 6

Ge=—\25-+2 .

1flim G -6
111 x—-1 x—1 R

=—— then value of

x—0 X

v . (tanx it ” S
lim =e

then value of A =

(1) I-P,1I-R, 11I-Q, IV-S
(2) IR, II-S, III-Q, IV-S
(3) I-P,11-Q, III-R, IV-S
(4) 1-P, 1I-R, I1I-S, IV-R

53.

54.

5S.

56.

57.

58.

Let o and B be the distinct roots of ax? + bx +

1- 24 bhx+
¢ =0, then {im cos(ax > x+e) is equal to
x—o (x— a)

2
Q)—%%afBY
2

M)%%afﬁf

U)%(afﬁf

3) 0

Let f: R — R be a positive increasing function

with lim / st) = 1. Then lim@is equal
e f(x) x>0 f(X)

to
2 3

e) 3 2) 5

3) 3 1

. [ 1—cos {2(x—2)})

lim is equal to

x—2 x—2

(2) equals NG

(1) does not exist
1

3) e uals —2 (4) equals —
q q NG

lim (1—cos2x)(3+cos x)

is equal to

x>0 xtan4x

1 1
1) —— 2) —
(M 2 2 5
3) 1 4) 2

: 2
hm—sm(nc;) s %) is equal to
x—0 X
(1) —n Q@ n
() n2 “4) 1

1
Let p = lim <1+tan2 \/;)2" , then log p is
x—0t
equal to:
1

1) 1 2) —
(D 2 5
@ + @ 2

4

LIMITS
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59.

60.

61.

62.

63.

64.

lim cotx—cosx equals
-7 (n—2x)°
1 1
1) — 2) —
M 24 @ 16
1 1
3) — 4) —
3) 2 ) 2

For each 7eR let [#] be the greatest integer less
than or equal to z. Then

s o[ 2o )

(1) isequalto 120

(2) does not exist (in R)
(3) isequalto 0

(4) isequalto 15

The

10

integer 'm' for  which

lim
x—>0

(cosx —1) (cosx—e")

n

is a finite non-zero

X
number, is
(1 1 ) 2
3) 3 4 4
Letf: R — R be such that f{1) =3 and f'(1) = 6.
1
Then lim SA+x) equals
x—0 f(])
(1 1 (2) e
(3) ¢ 4 é
((a—n)nx—tanx)sin nx
If tim 3 = 0, where n
x—0 X
is a non-zero real number, then « is equal to
(1) 0 @ "
n
1
(3) n 4 nt—
n
1 sin x
Forx>0, (im (sinx)x + [—j is equal to
x—0 X
(1 o 2) -l
3) 1 4 2

LIMITS

65.

X—>0 _x-l,-l

2
If lim (Lm—ax—bJ = 4, then

(1) a=1,b=4
(3) a=2,b=-3

Q@ a=1,b=-4
4) a=2,b=3

Integer Type Questions (66 to 75)

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

4x, x < 0
Ifix)y=49 1, «x

3x2, x > 0

0 ,then fim f{x)equal
x—0

..e —e .
lim —— is equal to
x>0 tanx —x

5n+1 + 311 _ 22n

m—————m-—-7m=
H—% 5n +2n +32n+3

. 3x—sinx
fim — =
n—o \[ 3y +cos” x

. e +er—=2cosx
fim——mMmMMM— =
x—0 xsinx

{im tan x loge sin x is equal to
x—mn/2

If fix) = {

x2+4, x<2

x+2, x>2

2
<
glx)= {x o x _22 then fim f(x) g(x) equals-

and

, X > x—2

Jx

lim — =
oo x+x+/x

. a+bsinx—cosx+ce*
If ¢im 3
x—0 X

value ofa+ b+ cis

exists, then the
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CONTINUITY,

DIFFERENTIABILITY, MOD

Single Option Correct Type Questions (01 to 50)

If f{x) = (tan x cot oc)l/(x o , X # o is continuous
at x = a, then the value of fla) is-

(1) eZsin 2
(3) e cosec 2(X, (4) esin 2(1,

a (2) eZcosec 20L

sin x \/(~
If function flx) = [ - ] for x #a
sino

where, oo # mn (m € [I) is continuous at x
= o then -

(1) floy=e"a
(3) f(OL) _ 62 COt(l

If fix) = {

2) flo)=e" o
(4) flor) =cota

¥ +2 , x=2

and g(x) =
1-x , x<2

{ 2x , x>1 .
, then flg(x)) is

3—-x , x<1

(1) continuous x € R — {2}

(2) continuousatx € R— {1}

(3) continuous atx € R

(4) continuousatx € R— {0, 1,2}

If Ax) is continuous function and g(x) is
discontinuous function, then correct statement
is-

(1) flx)+ g(x) is a continuous function

(2) flx) — g(x) is a continuous function

(3) flx)+ g(x) is a discontinuous function

(4) flx) g(x) is a continuous function

2 +t-2 x—

number of points of discontinuities of y = f{x),
X eRis

Ify= _r where ¢ :Ll , then the

(1 2 2
3 3 (4) infinite
1/x
M , X ;t O .
Iffix) = 9l , then f(x) is
0 , x=0

(1) continuous as well differentiable at x =0
(2) continuous but not differentiable at x = 0

(3) neither differentiable at x = 0 nor
continuous at x =0

(4) none of these
If fix) =x (J_ —\/x+1), then indicate the

correct alternative(s):

(1) flx) is continuous but not differentiable at
x=0

(2) fix) is differentiable at x =0

(3) flx) is not differentiable at x =0

(4) fix) is discontinous at x =0

X
——,x#0
Ifflx) =4 1+€"*
0,
is differentiable for-
(1) xeR' () xeR

, then the function f{(x)
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10.

11.

12.

13.

14.

xel/x 76_1/)(
If fix) = eI ’
0, x=0

statement is-

x#0
, then correct

(1) f'is continuous at all points except at x =0

(2) f is continuous at every point but not
differentiable at x = 0

(3) fis differentiable at every point
(4) fis differentiable only at the origin

.1
x"sin—, x#0

Let fix) = X . Then fx) is
0. =

continuous but not differentiable at x = 0 if -

(1) ne(,1] (2) ne]0,x)

(3) n e (-m»,0) 4) n=0

The set of all points, where the function
3= | x| is differentiable is

(1) (=0,0)U(0,0)  (2) (~o0, )

(3) (0, ) (4) (-0, 0)

If fix) = cos ' (cos x), then at the points, where
fis differentiable, f'(x) equals

(M 1 2 -1

(3) sgn (sinx) (4) —sgn (sinx)
If £ (x) is differentiable everywhere, then:
(1) | f | is differentiable everywhere

@ |f |2is differentiable everywhere

3 f | f | is not differentiable at some point
4 f+ | f | is differentiable everywhere

n
If fix) :Zak |x[F , where a; 's are real
k=1

constants, then f{x) is
(1) continuous at x=0 for all q; only if ax =0

(2) differentiable at x =0 for all ¢; € R
(3) differentiable at x =0 for all apf—1 =0

(4) none of these

CONTINUITY, DIFFERENTIABILITY, MOD

15.

16.

17.

18.

19.

If filx) be a differentiable function for all
positive numbers such that f{x. y) = f(x) + Ay)

and fle) = 1 then lim 21D
x—0 X

(1 2 21

3) 12 @) -1

A function f{x) is defined as
cos(sin x) —cos x

fx) = 3 ,x# 0and f[0)=a
X

then f{x) is continuous at x = 0 if 'a' equals

(1 o (2) 4

3) 5 4 6

Let flx) = I—sinx £n(sin x)

(n-2x) (n(1+1* —dme+4x%)
T T .
X # 5 . The value of /(5) so that the function

is continuous at x = 1/2 is:

(1) 1/16 (2) 1/32

(3) —1/64 (4) 1/128

Which of the following function(s) defined
below do not have single point continuity?

(1) f(x){(l) Z:fcig
@ g(x)=:lfx Zji;g
3) h<x>=:g Zjizg
@) k)= :_xx Zizg

If f{ix) =x+ {—x} +[x], where [ . ] is the integral
part & { .} is the fractional part function, then
the number of points of discontinuity of f in
[—2,2]is/are

(1 3

2) 4

3) 5

@ 7
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20.

21.

22.

23.

24,

25.

Letfix)=[x]+ «fx —[x], where [ . ] denotes the
greatest integer function. Then

(1) flx) is discontinuous on R

(2) flx) is continuous on R

(3) flx) is discontinuous on R — /

(4) discontinuous at x = 1
ax*- b if|x|<1

1 is derivable at

If fix) = 7 lxls 1

| x|

x =1, then the values of a + b is

(1 o 21
(3) 2 @) 3

b
If ix) = ——=—== be areal valued function,
A Jx+1—+x
then

(1) flx)is continuous, but f'(0) does not exist

(2) fix) is differentiable at x =0
(3) flx) is not continuous at x =0
(4) flx) is not differentiable at x =0

xtan '(1/x), x#0

R x=0

Function f{x) = { atx =20

is-
(1) Discontinuous
(3) Differentiable

Let flx) = {

'(x) are continuous, then-

(2) Continuous
(4) None of these
sin2x, 0<x<m/6

. If fix) and f

ax+b, m/6<x<1

o
1 =1,b= + =
(1) a ;

-

) a=% ,b=%
3) a=1,b=

(4) a=1,b=£+£
2 6

For what triplets of real numbers (a, b, ¢) with
a # 0 the function

26.

217.

28.

29.

30.

x<1

X >
o]

ax>+ bx + ¢ , otherwise

is differentiable for all real x?

(1) {(a1-2a,a)laeR a0}

() {(a,1-2a,¢)la,ceR, a0}

(3) {@b,c)l abceRa+b+c=1}
4) {(a,1-2a,0)laeR, a0}

If the derivative of the function

) ax2+b, x<-1
X) =
bx* +ax+4,X2 -1

continuous, then-

(1) a=2,b=3 2) a=3,b=2
3) a=-2,b=-3 4) a=-3,b=-2
[x] denotes the greatest integer less than or
equal to x. If f{ix) = [x] [sin x] in (=1, 1), then
fx) is:

(1) continuous atx =0

is everywhere

(2) continuous in (-1, 0)

(3) differentiable in (—1,1)

(4) none of these

The number of points at which the function f{x)
=max.{a —x,a tx,b},—0o<x<ow,0<a<b
cannot be differentiable is:

1 () 2

3) 3 4 4

Let £ R — R be a function defined by
fix) = max. {x, x3}. The set of all points where
fx) is not differentiable is

1 1,13 (2 1,0}

3 {0, 1} 4 {-1,0,1}

Let f (x) be defined in [- 2, 2] by fix) =

max(xM—x2 R xl1+x2) , — 2<x<0
min(\/4—x2 ,\/1+x2) , 0<x<2

then f{x)

(1) is continuous at all points

(2) is not continuous at more than one point
(3) is not differentiable only at one point

(4) isnot differentiable at more than one point

>

CONTINUITY, DIFFERENTIABILITY, MOD
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31.

32.

33.

34.

3s.

2
fix) = sin—' [1;)6 J is:

X

(1) continuous but not differentiable at x = 1
(2) differentiable at x =1

(3) neither continuous nor differentiable at x =
(4) continuous everywhere

Lef fi R — R be any function. Define g: R - R
by g(x) = |f(x)| for all x. Then g is

(1) onto if fis onto

(2) one-one if f'is one-one

(3) continuous if fis continuous

(4) differentiable if f'is differentiable

Let f"(x) be continuous at x =0 and f"(0)=
2/(x) =3/ (2)+ / (4x)

2

4 then value of lim
x—0 X

is
() 11
3) 12

) 2
4 9

+
Let £ R — R be a function such that /(%)

_ f(X);rf(y)_ , £(0) =0and f'(0)=3, then

& is differentiable in R
X

(M

(2) flx) is continuous but not differentiable in R
(3) flx) is continuous in R

(4) None of these

Suppose that f'is a differentiable function with

the property that Ax + y) = fix) + Aiy) + xy and
lim 1 Slh) =13, then
h—0 h

(1) fis alinear function
2) fix)=3x+x

2
3) f(x)=3x+x7
2
4) fix)=3x— %

CONTINUITY, DIFFERENTIABILITY, MOD

36.

37.

38.

39.

If a differentiable function f'satisfies f (X-I-Ty)

A2+ kg e R, then f) s

3
equal to
1 2
(1) 7 (2) 7
8 4
A3) = “4) 7

Statement—1 f{x) = {tan x} — [tan x] is

. T
continuous at x = 3 where [.] and {.}

represent greatest integral function and

fractional part function respectively.

Statement — 2 If y = f(x) & y = g (x) are

continuous at x = a then y = f (x) £ g (x) are

continuous at x =a

(1) Statement-1 is True, Statement-2 is True;
Statement-2 is a correct explanation for
Statement-1.

(2) Statement-1 is True, Statement-2 is True;
Statement-2 is NOT a correct explanation
for Statement-1

(3) Statement-1 is True, Statement-2 is False

(4) Statement-1 is False, Statement-2 is True

X
I +|x]

The set of points, where fix) =

differentiable, is

(1) (oo, =) U (=1,

(2) (oo, )

(3) (0, )

4) (=,0) U (0, )

Let 2 R — R be a function defined by f{x) = Min

{x+ 1, |x| + 1}. Then which of the following is
true?

(1) fix)y=1forallx € R

(2) flx) is not differentiable at x = 1
(3) flx) is differentiable everywhere
(4) f(x) is not differentiable at x =0
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40.

41.

42.

43.

o1
1 -
Let fx) = (x )Smxfl, x#1

0 >, x=1

Then which

one of the following is true?

(1) fis differentiable at x =0 and atx =1

(2) fis differentiable at x = 0 but not at x =1
(3) fis differentiable at x = 1 but not at x =0

(4) fis neither differentiable at x = 0 nor at x =
1

Let f{x) = x|x| and g(x) = sin x

Statement-1 gof is differentiable at x = 0 and
its derivative is continuous at that point.
Statement-2 gof'is twice differentiable at x= 0.

(1) Statement-1 is True, Statement-2 is True;
Statement-2 is a correct explanation for
Statement-1.

(2) Statement-1 is True, Statement-2 is True;
Statement-2 is NOT a correct explanation
for Statement-1

(3) Statement-1 is True, Statement-2 is False
(4) Statement-1 is False, Statement-2 is True
The value of p and ¢ for which the function f{x)

sin(p+1)x+sinx . x<0
x
= q , x=0 is continuous
2_
LSS U
X
for all x in R, are:
1 3 5 1
1) p=—,q=-> 2) p=2,q=—
D) p=5.9=-3 @) p=7.9=7
3 1 1 3
3) p=—= ,q=— 4 p=—=,q==
3 p 5473 4 p 50973

Define F(x) as the product of two real functions
flx)=x,x € R, and

!
sin—, Jj =0
' X i x as follows :

S2(x) =
0, If x=0

44.

45.

46.

47.

Statement - 1: F(x) is continuous on R.
Statement - 2: f1(x) and f>(x) are continuous
on R.

(1) Statement-1 is true, Statement-2 is true
(2) Statement-1 is false, Statement-2 is false
(3) Statement-1 is true, Statement-2 is false
(4) Statement-1 is false, Statement-2 is true
If function f(x) is differentiable at x = a, then
i Y@=’ ()
x—a X—a

(1) —af"(@)

) afia)-a’f" (@)

(3) 2afia)-a’f" (a)
@) 2afia)+a’f" (@)
If £ R — R is a function defined by f{x) = [x]

1S

2x—1
cos ( x2 jn, where[x] denotes the greatest

integer function, then f'is
(1) continuous for every real x.
(2) discontinuous only at x = 0.

(3) discontinuous only at non-zero integral
values of x.

(4) continuous only at x = 0.
For x € R, fix) = |log2 — sin x| and g(x) = f{(x)),
then
(1) £'(0)=cos(log2)
(2) g'(0)=—cos(log2)
(3) gis differentiable at x = 0 and g'(0)
= —sin(log2)
(4) gisnot differentiable at x =0
The domain of the derivative of the function

tan'x , if|x|<I
=191 is
E(|x|—1) , if|x|>1
(1) R-{0}
(2) R-{1}
(3) R-{-1}
4 R-{-1,1}

CONTINUITY, DIFFERENTIABILITY, MOD
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48.

49.

50.

If fix) is differentiable and strictly increasing

SO6H)=f()

function, then the value of lim ————~——
=0 f(x)—f(0)

is

(1 1 2 0
3) -1 4) 2
N G Vi :
Let g(x) = ;0<x<2,mandn

logcos™ (x—1)
are integers, m # 0, n > 0, and let p be the
lefthand derivative of

x—1latx=1.1f lim+ g(x) = p, then

x—1
() n=1,m=1 2y n=1,m=-1
B) n=2,m=2 @4 n>2,m=n
2 s
Let fix) = * COS; » x#0 , xeR ,thenfis
0, x=0

(1) differentiable both at x =0 and at x =2

(2) differentiable at x = 0 but not differentiable
atx=2

(3) notdifferentiable at x = 0 but differentiable
atx=2

(4) differentiable neither at x =0 nor at x =2

Integer Type Questions (51 to 58)

51.

Iffix) = and g(x) =f[f{f(x))}], then the

(1 —x)
number of values
discontinuous is

of x where g(x) is

CONTINUITY, DIFFERENTIABILITY, MOD

52.

53.

54.

5S.

56.

57.

58.

If f{x) be a differentiable function such that
fix +y)=fix) + fiy) and f{1) = 2 then [f'(2) is
equal to

If fis a real-valued differentiable function

satisfying |f{x) — f(y)| < (x— y)z, X,y € Rand f{0)
=0, then f{1) equals:

Suppose f(x) is differentiable at x = 1 and Lim
h—0

L+ =5, then 1) equals
The function f: R — {0} — R given by
1 2
X)=— —
f =~ ==
x = 0 by defining f{0) as
If y=(1+x) I+ +xh) (2™

then d_y atx=01s

dx
If Ax) =

cos(x+ xz) sin(x + xz) —cos(x + xz)

can be made continuous at

sin(x — xz) cos(x — x? ) sin(x-— xz)

sin2x 0 sin 2x?

Then f'(0) is equal to :

X
Lety= — >~ if
ety p i




INVERSE TRIGONOMETRIC
FUNCTIONS

15

Single Option Correct Type Questions (01 to 60)

1.

Domain of f{x) = cos™' x + cot™ x + cosec™' x is
M 11 @ R

3) Co-1]Ull®) @ {-1,1}
cosec™ (cos x) is real if

() xe[-1,1]

2) xeR

(3) xis an odd multiple of g

4) x=nmnez

Range of f{x) =sin""x + tan~"x + sec”'x is

(2 el
M 4’ 4 ()4’4

VA e
U Ve ) 105

sin {——sin1 [—ﬁﬂ =
2
3 NE)
7 @ -7
1 1
(3) 5 @ - >

cos[cos*1(\/§/2) + sin™’ (1/\/5)] is equal to
(1) (3+ D22

@) (VB3-12\2

3) B+1)2 2

@) 3-12 2

10.

17 .
cos™" | cos —ETE is equal to-

17w 177
1) - — 2) =&
(1) T 2 T
2n 13m
3y L 4y 21
3) s 4) 5
The value of sin™' (sin 10) is-
(1) 10 (2) 10-3n
7
(3) 3n-10 () 10—77t
cos_]‘f“_c%;vo<x<nis-
X
1 2) —
(1 x (2) 2
(3) 2 @ 2
X

1 . 13m0 .
sin smF is equal to-

17n 17n

M) - == @ ==
13w 2n

(3) T 4) I

1
If x <0 then value of tan~'(x) + tan™" (—) is
X

T T
(D 5 (2) - 5
3) 0 4) n
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11.

12.

13.

14.

15.

16.

If 3 cos™(x?— 7x + 25/2) = =, then x =
(1) Only3 (2) Only 4
(3) 3or4 4) 2

t 1 -1 n 1 1
tan| —+—co0S " x |+tan| ———coS "X |,
4 2 4 2

(x # 0) is equal to-

(1) x (2) 2x

() 2/x &) g

a1 1
The value of sin{cos 15] + cos? (Sm 15]

is-

17 59
M 3¢ @ 3¢

36 36
@) o @ 7

cos[tan~"{sin(cot™'x)}] is equal to-

2 2
) x2+2 ?) x2+2
x“+3 x“+1
2 2
x°+1 x° -1
3 5 @ |5
x“+2 x“+1

14 12
The value of tan (COS 1§+tan lgj is

17 7
(1) o (2) 7
3 5
(3) 2 (4) 5

a1 =n
The numerical value of tan [2tan lg_Zj is

—7 7
(1 T 2 7
3 17
3 7 “4) -

INVERSE TRIGONOMETRIC FUNCTIONS

17.

18.

19.

20.

21.

22,

23.

1 1
The value of cos (—cos ! —J is
2 8

17 7
1) — 2) —
(1 S (2) 7
3 N7
3) — 4) —
(3) 2 4) 4
The value of cos [tan_1 [sin[cot_1 [%DD is
17 7
1) — 2y
(1) 5 (2) T
3 NE
3) = 4 =
3) 2 4) 3
tan-t 20 4 g B=C (where a, b, ¢ > 0)
1+ab 1+bc

(1) tan™'a —tan™'d
(3) tan"'b—tan'c

(2) tan™'a — tan™" ¢
(4) tan"'c —tan"'a

T
If tan~" 2x + tan™' 3x = Z then x =

1
D -1 2) L
(1) (2) S
3) -1, L 1
"6

If a <tan™' x + cot™'x + sin"'x < b. Then -
(1) a=0,b=n @) b=§

T T
3 = — 4) a=—, b=mn
(3) a 1 4) 2

The interval of values of x satisfying the

inequality cot' x <— 3 is

o (g (e

(3) (-, ) (4) no solution
If cos™ x > sin~'x, then -
(1) x<0 @) —1<x<0

1 1
3) 0<x< — 4) —1<x< —
(3) NG 4) NG
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24,

25.

26.

27.

28.

29.

r—1

n
Z:tanf1 (—
r=1

1 + 22}“71

(1) tan™'(27)
(3) tan™' (2™")

The sum i tan '
n=1

to:

(1) 3n/4

(3) w2

Ifx2 + 2 + z2=12, then tan™ (ﬂj + tan™ (—]

+ tan™’! (Ej =
vr

R
(3) 0

J is equal to-

(2) tan-'(27) —g

(4) tan-'(2™") 72

4n ) l
is equa
Yoot + 2
(2) 4tan" 1
“4) =

yz

zr Xr

) /6
@) n/2

If ix)=cot™'x, f : R* — (0, gj and g(x) =

2x — x2, g : R — R. Then the range of the
function f{g(x)) wherever defined is

T
o [03)

T
@ |7

If x > 0 and O = sin"'x + cos'x — tan""x, then

T 3n

1) — <0< —

M 2 4
T
3) 0<0< —
(3) 5

2
Ion:sin_1 x; =nmn , then Zx =

i=1

(1) n

3) 2n

T

2) 00 =
2 1

30.

31.

32.

33.

34.

3s.

The complete solution set of the inequality
[cot'x]? — 6 [cot™ x] + 9 <0, where [.] denotes
greatest integer function, is

(1) (= oo, cot 3] (2) [cot 3, cot2]
(3) [cot3, o) “4) (0,m)

sin™' x > cos™! x holds for
aelzg) @)
xe|—,— xe , —
) N
1

3)) xe|—,1 4) all values of x
(3) («/5 } (4)

If cos [tan~! {sin (cot™! «ﬁ)} 1=, then

4 2

1 == 2) y= —
vy S 2 vy NG

2 ,_ 10
3) y——f 4) y*= T

The value of cos {l cos”! {cos (—M—ﬂJH is
2 5
(1 ( 7“] @) si (“j
cos | —— sin | —
5 10

3) cos(ﬂj (4) cos (S—RJ
5 5

The value of sin™ [cos{cos™ (cosx) + sin”’

(sin x)}], where x € (g, nj is
T T
(1) 5 (2 1

n n
3) ~ 3 4 - 5

The value of cot™ {\/l—sinx +\/1+sinx} T
)

J1=sinx —«/1+sinx

<x<m,is:
X X
1 - = 2) — +=
1 = 7 ()2 7
b X
3) — 4 2n— —
3) 5 4 2n 7

INVERSE TRIGONOMETRIC FUNCTIONS
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36.

37.

38.

39.

40.

41.

If sin™"x + cot™ (%) = g , then x is equal to
(1 o (2) ~
NG
6 = w L
NG 2

The equation sin~'x — cos™'x = cos™ (?J has

(1) no solution
(2) unique solution
(3) infinite number of solutions
(4) two real solution
5
If (tan~"x)? + (cot"x)? = el then x equals

1) -1 @) 1
3) 0 @) B
i 3] e (3]
The value of tan| SIn — | +tan — is
5 3
6 7
M = @
5 17
O @ -

x-1
The value of x satisfying equation tan™" (—)

x=2
+ tan—1 (X_Hj = E iS
x+2 4

1 1

(H =+ ﬁ 2 E
1 1
3) 3 “4) iﬁ

The value of x satisfying equation tan™
I-x

(—j = l tan~'x, (x > 0) is

1+x 2
(1) + = (2 =
NE) 2
1 1
3) ﬁ 4) + %

INVERSE TRIGONOMETRIC FUNCTIONS

42.

43.

44.

45.

46.

47.

48.

o
The solution of the equation sin™ [tanzj—

sin™’ [\/EJ T_ois
X 6

(1) x=2 2) x=-4
3) x=4 4) x=3

2
If tan™’ x ! =4°, then :

x
(1) x=tan2° (2) x=tan4°
(3) x=tan (1/4)° (4) x =tan 8°

The smallest and the largest values of tan’
I-x
— | ,0<x<1are

1+x
1) 0,m @) 0, =
4
T T T T
3) =, = 4 =, =
) 4 4 ()4 2

The wvalue of x satisfying equation cos

. 1.
2sin'x)=— is
( ) 3

1 1

1 — 2) +—
1 =+ N (2 + NG

1 1
3) 3 “4) ig
If cos'x = tan~"x, then
(1) sin (cos™'x) = J§2+1
@) %= 4§2+1
(3) sin(cos'x) = %
4) xz—ﬁl

If tan (x + y) = 33 and x = tan~" 3, then y will be
(1) 03 (2) tan™'(1.3)

(4) tan™ (%j

tan? (sec™" 2) + cot? (cosec™' 3)

(3) tan™'(0.3)

Statement-1 :
=11.
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49.

50.

Statement-2 : tan? 0 + sec? 0 = 1 = cot? 6 +
cosec? 0.

(1) Statement-1 is false and statement-2 is true
(2) Statement-1 is true and statement-2 is false
(3) Both statements are true

(4) Both statements are false

Statement-1: Ifa>0,b>0,

tan~! (ﬂ) + tan~! (é) :g = x:m .

X X

Statement-2 : If m, n € N, n > m, then

m n—-m b
tan~' | — | + tan™ =—
n n+m 4

(1) Statement-1 is false and statement-2 is true

(2) Statement-1 is true and statement-2 is false
(3) Both statements are true

(4) Both statements are false

Match the column

Let (x, y) be such that

sin”' (ax) + cos™" (y) + cos™' (b xy) = g
Column-I Column-II
| Ifa=1and 5=0, | P | lies on the
then (x, y) circle x* +
V=1
II |Ifa=landb=1, | Q | lieson (x* -
then (x, y) DO -1)=
0
II | Ifa=1andb=2, | R | liesony=x
then (x, y)
IV |Ifa=2andb=2, | S | lies on (4x*
then (x, ») -1DO*-1)
=0

(1) I-P; II-Q; III-P; IV-S
(2) 1-Q; II-P; I1I-P; IV-S
(3) I-R; II-S; I1I-P; IV-Q
(4) I-P; II-P; III-Q; IV-S

51.

52.

53.

54.

5S.

- -1
The domain of the function f{x) = sm_ (X~ (x-3)
9—x?
is:
M [23] (2) [2,3)
() [1.2] ) [1,2)
If cos™'x — cos™ % = q, then 4x2 — 4xy cos o +
2 is equal to
(1) 2sin2a () 4
(3) 4sin?o (4) —4sin?a

The largest interval lying in (_7“, gj for
. . 2 X
which the function f{x) = 4 + cos™! (5 - 1)

+ log (cos x) is defined, is

2 (—

“4) {O,

1) [0,7] gj

o [43 J

5
If sin™ (gj + cosec™’ (Z) = g then a value

N3

N

of x is-

1 2 3
(3) 4 4 5
2x
Let tan~'y = tan~'x + tan™ 7 | where |x|
< ! Th lue of y i
—=. Then a value of y is
NG !
3x—x° 3x+x°
(1) : @ >
1-3x 1-3x
3x—x° 3x+x°
3) @ =
1+3x 1+3x

INVERSE TRIGONOMETRIC FUNCTIONS
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56.

57.

58.

59.

60.

Domain of definition of the function

fx)= fsin_1 (2x)+g for real valued 'x'is:
1 1 1
ol-3:] el
(4] el
©) 279 R

If 0 <x <1, then y1+x? [{x cos (cotx) + sin
(cot™x)}2— 11" =

(1

| — |-

X

\fl+x2
3) xyl+x2 @) \1+x2

23 n
The value of cot [Z cot ™! (l-l- ZZkB is
k=1

(2) x

n=l
23 25
1) — 2) =
M 25 @) 23
23 24
3) =2 4 =
) 24 @ 23
1lm

The equation 2 cos™ x + sin™! x = e has

(1) no solution

(2) only one solution

(3) two solutions

(4) three solutions

The complete solution set of
sin”!(sin 5) > x% — 4x is

(1) |x-2/<\9-2n
2) |x-2/>\0-2n
3) |x<vo-2n
@) |x>~9-2n

INVERSE TRIGONOMETRIC FUNCTIONS

Integer Type Questions (61 to 71)

1
61. sin E+s1n1 —— || isequal to
6 2

20 20
62. If Z:sin_1 x,= 10m theani is equal to
i=l i=l

63. Ifsin"'a +sin”'B + sin~'y :37“ . Then aff + By

+yo is

64.  The value of x satisfying equation cot'x + tan™

3= is

o3

65. If cos™ % - sin‘1% = cos'x, then x is equal

to

66.  sec?(tan™' 2) + cosec?(cot™ 3) =
a1 a1 a1
67. cot|tan —+tan —+tan - [=
2 5 8
68. Ifcot'7+cot' 8+ cot' 18 =0, then cot 0 =
69. Ifcot'” >§ ,n € N, then the maximum value

T

of ‘n’is

1 . 3sin 20 T .
70. If — sin' | ————— | =— , then tan O is
2 5+4cos20 4
equal to

71.  The number of solution(s) of the equation,

sin”'x + cos™ (1 — x) =sin™" (—x), is




16 MATRICES & DETERMINANTS

Single Option Correct Type Questions (01 to 57)

1. If AB = 0 for the matrices 3) {311 (‘4)n:|
cos’®  cosOsin0 " =D
A= an
cosfsin®  sin’ O 2n+1  —4n
2 . @ n —(2n-1
cos“¢d  cosdsind .
B= coshsing  sin’ ¢ then 6 — ¢ is 4. Suppose A4 is a matrix such that 42 = 4 and
! (I+ A)10 =1+ kA, then k =
(1) an odd multiple of z (1) 1023 2) 1024
2 (3) 1047 (4) 2048
(2) an odd multiple of © 5. Which of the following is incorrect?
1) A>-B>=(A+B)(4-B
(3) an even multiple of T (1) ( ) )
2 2) AHT=4
4 o (3) (4B)"=A"B", where A, B commute
300 a a, a 4 A-D(I[+A=0c4%2=1
2. Ifd={0 3 0 |,B=| b b, b | and | 6. Let S be the set of all real matrices,

0 0 3 o ¢ G a b
. . A= such that a + d =2 and
AB is equal to kB, then the value of k is c d

(1 2 @ 3 AT=A42-24. Then S

(3) 0 (4) 6 (1) has exactly two elements.

3
3. IfX= { } , then value of X" is, (where n is (2) has exactly four elements.
I -l (3) is an empty set.
natural number) (4) has exactly one element.
: 3n —4n 7. If A is a square matrix, then
o -n (1) AA' is symmetric matrix
24n 5-n (2) AA' is skew - symmetric matrix
@) n (3) A'Ais skew - symmetric matrix

(4) A?is symmetric matrix
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10.

11.

12.

13.

If A is a skew - symmetric matrix and » is an
even positive integer, then A" is

(1) asymmetric matrix

(2) askew-symmetric matrix

(3) adiagonal matrix

(4) a scalar matrix

If 4 is a non—singular matrix and 47 denotes the
transpose of 4, then:

(1) 14] =147

(2) 14.4T# |4]*

(3) 1474 = |4T|?

(4) |4]1+]4T|=0

If A and B are two invertible matrices such that
AB = Cand |4]| =2, |C| =— 2,then det(B) is

(1) 1 2) 8

(3) 0 4 -1

If D is a determinant of order three and A is a

determinant formed by the cofactors of
dsseterminant D ; then

(1) A=D?
2) A=D?
(3) if D=9, then A is perfect cube
4 A=D

a b
IfA ={ J } (where bc # 0) satisfies the
c

equations x2 + k = 0, then

(1) a-d=0 2) k=-14|

(3) k=14 O k=a+d

Let 4 be set of all determinants of order 3 with
entries 0 or 1, B be the subset of 4 consisting of
all determinants with value 1 and C be the

subset of 4 consisting of all determinants with
value —1. Then

STATEMENT -1 : The number of elements in
set B is equal to number of elements in set C.

STATEMENT-2: (BN C)c 4
(1) Both statements are true
(2) Both statements are false

MATRICES & DETERMINANTS

14.

15.

16.

17.

18.

(3) Statement-1 is false and statement-2 is
true.

(4) Statement-1 is true and statement-2 is false

2 1+2i
Statement 1 : If 4 = then
1-2i 7

det(4) is real.

Qi G .
Statement 2 : If 4 = { } , a; being
@ Ay
complex numbers then det(4) is always real.
(1) Both statements are true
(2) Both statements are false

(3) Statement-1 is false and statement-2 is
true.

(4) Statement-1 is true and statement-2 is false

~ {1 1} _{bl bz}
Let 4= and B = 1510410 +
01 b, b,
adj(4'%) =B, then b+ b, + b, + b, is equal to
(1) 91 @) 92
(3) 111 4) 112
a b (aa—-b)
Matrix | b ¢ (ba—c)
2 1 0

1) a=1

(2) a,b,carein A.P.
(3) a, b, carein G.P.
(4) a, b, carein H.P.

is non invertible if

3 -3 4
IfA=|2 -3 4/,then value of 47! is equal to:
0 -1 1
(1) 4 (2) A2
(3) 4 4) 4*
1 1 2
IfA={0 2 1 |,then(54-T)(A-T)=
1 0 2
(1) 42 (2) A3
(3) 4* 4) 4
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19.

20.

21.

22,

23.

12 a0
Let 4 = and B =
AR

Then,

(1) there exist more than one but finite number
of B's such that AB = BA

(2) there exists exactly one B such that
AB=BA

(3) there exists infinitely many B's such that
AB=BA

(4) there cannot exist any B such that AB = BA

If 4 and B are square matrices of size n X n such

that 42 — B2 = (4 — B) (4 + B), then which of

the following will be always true ?

(1) AB=BA

(2) either 4 or B is a zero matrix

(3) either 4 or B is an identity matrix

},a,beN.

4 A=B
5 5a a

Let 4 =|0 o So| . If |42 = 25, then |al
0 05

equals -

(1) 52 2 1

1
A3) 3 4 5

Let 4 be a square matrix all of whose entries

are integers. Then, which one of the following

is true ?

(1) Ifdet (4) == 1, then 47! exists but all its
entries are not necessarily integers

(2) Ifdet (4) =+ 1, then 47! exists but all its
entries are non-integers

(3) Ifdet (4)==1, then A! exists and all its
entries are integers

(4) Ifdet (4) ==+ 1, then 47! need not exist

Let A be a2 x 2 matrix with real entries. Let 7

be the 2 x 2 identity matrix. Denote by tr(A4),

the sum of diagonal entries of 4. Assume that

A2=1

Statement-I1: If 4 =/ and 4 # — I, then

det (4)=-1.

Statement-II: If 4 = /and A #— I, then tr (4) % 0.

24.

25.

26.

(1) Statement-I is false, statement-II is true.

(2) Statement-I is true, statement-II is true;
statement-II is a correct explanation for
statement-1.

(3) Statement-I is true, statement-II is true;
statement-II is not a correct explanation
for statement-I.

(4) Statement-I is true, statement-II is false.

The number of 3 x 3 non-singular matrices,

with four entries as 1 and all other entries as 0,

is

(1 5 2) 6

(3) atleast?7 (4) less than 4

Let 4 be a 2 x 2 matrix with non-zero entries

and let 4> = I, where I is 2 x 2 identity matrix.

Tr(A) = sum of diagonal elements of 4 and |4|

= determinant of matrix A.

Statement -1 : Tr(4) =0

Statement -2 :|4| =1

(1) Statement -1 is false, Statement-2 is false

(2) Statement-1 is true, Statement-2 is false.

(3) Statement -1 is false, Statement -2 is true.

(4) Statement -1 is true, Statement -2 is true

Statement 1 :

a®>+x* ab—cx ac+bx
IfA=|ab+xc b*+x* bc—ax| and
ac—bx bce+ax +x*
x ¢ -b
B=|-c x a |,thenl|d|=B*
b —-a x

Statement 2 : If A¢ is cofactor matrix of a

square matrix 4 of order n then |4¢| = |4["~1.

(1) Statement-1 is true, Statement-2 is true;
Statement-2 is a correct explanation for
Statement-1.

(2) Statement-1 is true, Statement-2 is true;
Statement-2 is true; Statement-2 is not a
correct explanation for Statement-1.

(3) Statement-1 is true, Statement-2 is false.

(4) Statement-1 is false, Statement-2 is true.

MATRICES & DETERMINANTS
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27.

28.

29.

30.

31.

Let A and B be two symmetric matrices of order 3.
Statement-1 : 4(BA) and (4B)A4 are symmetric
matrices.

Statement-2 : 4B is symmetric matrix if matrix
multiplication of 4 with B is commutative.

(1) Statement-1 is false, Statement-2 is false
(2) Statement-1 is true, Statement-2 is true
(3) Statement-1 is true, Statement-2 is false.
(4) Statement-1 is false, Statement-2 is true.
If ® # 1 is the complex cube root of unity and

o 0
matrix H :{ 0 } , then H70 is equal to -
®

(1 o 2 -H

3) H? 4 H

Let 4 and B be two 2 x 2 matrices.
Statement - 1: A(adj A)=|4 | L

Statement - 2 : adj(4B) = (adj 4) (adj B)

(1) Statement-1 is true, Statement-2 is true
(2) Statement-1 is false, Statement-2 is false
(3) Statement-1 is true, Statement-2 is false.
(4) Statement-1 is false, Statement-2 is true.

100
Let4=|2 1 0] .Ifu, and u, are column
3 21
1 0
matrices such that Au, = | 0 |and Au,=| 1] ,
0 0
then u, + u, is equal to :
-1 -1
(I |1 2 |1
0 -1
-1 1
3) |1 @ |-1
0 -1

If 4 is a 3 % 3 non-singular matrix such that A4’
=A'A and B=A4"'4’, then BB' equals :

(1 B! @ @Y

(3) I+B @4 I

MATRICES & DETERMINANTS

32.

33.

34.

35.

1 2 2
If4=|2 1 =2| is a matrix satisfying the
a 2 b

equation AA” = 91, where I is 3 x 3 identity
matrix, then the ordered pair (a, b) is equal to :

(1 @,-1 2 2,1
3 @1 4 2,-1
Let A be a 3 x 3 matrix such that 42— 54 +7/=0.

Statement —1 : 4! :% (571-A).

Statement — II : The polynomial

A3 —2A4%*—3A4 +1 can be reduced to 5(4 — 41).
(1) Both statements are true

(2) Both statements are false

(3) Statement-I is false and statement-II is true.

(4) Statement-I is true and statement-I1 is false

ta= 1% % ana= " O thenval
= 1 1 an _5 1 . €n value

of o for which 42 =B is

(1 1 2 -1
3) 4 (4) no real values
B
wp=| 2 2| a=|" Y anao=parr
SRS e ]
1
2 2

and X = PTQ?905P then X is equal to

| 1 2005
(1 01

4+2005\3 6015
(2)

2005 4-20053
12+\ﬁ 1
4 1 2-PB
1[2005 2—\/5}

4) —
@ 243 2005

3)

4
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36.

37.

38.

39.

40.

41.

) o 2
If for the matrix 4 = ) ; |43 = 125, then
o

the value of a is

(1 +£1 2) =4

3) £3 4) £2

If Pis a 3 X 3 matrix such that PT = 2P + [,
where P7 is the transpose of P and / is the 3 x 3
identity matrix, then there exists a column

X 0
matrix X = | y | # | 0| such that
z 0
0
(1) PX=1|0 2) PX=X
0
(3) PX=2X 4 PX=-X
1 00
LetP=| 4 1 0] and]Ibe the identity matrix
16 4 1
of order 3. If Q = [qj] is a matrix such that
P — 0= [ then 91793 equals
92
(1) 52 (2) 103
(3) 201 (4) 205

Number of all possible skew symmetric
matrices whose elements are taken from 0, 0,

0,1,1,1,1,-1,-1,-1,-1, are
(1) 8 2 9
(3) 10 @ 11

a b
Let A= { d} (a, b, ¢, d # 0) is a matrix such
c

that 4% = A then |4| must be equal to

(H 1 2) 0
3) -1 (4) abcd
1
If4= L al} 1s a matrix such that 44' = A4'A
then
(1) a=-b 2) a=b
(B3) a=b 4) ab=1

42.

43.

44.

45.

46.

47.

The largest value of a third order determinant
whose elements are 0 or 2 only is

(1) 16 ) 0
(3) 24 4 2

abc b*c b
If A=|abc c*a cd®

abc a’b b’a

=0 (a, b, ceR and

a # b # ¢ #0) then value of 3(a+b+c) is
(1 3 2 2
(3) 0 “ 1
IfpA* + g3 + A2 +sh+ ¢
A +30 -1 A+3
=22 +1 2-A A-3| then value of p is
AM2-3 A+4 3\

1 -2 2 -3

3 4 @ -5

The number of diagonal matrix 4 of order n for
which 43= 4 is

1 1 2 o
3) 2 4 3"
2cos’x sin2x —sinx
Let fix) = | sin2x 2sin’x  cosx |then
sinx  —cosx 0

/2

value of [ (f(x)+/'(x))dx is
0

T

(1 (2 =

T
3) 3

Let 4 and B be two n x n matrices such that 4
+ B = AB then

(1) 4B=1,

(2) A=l orB=1,
(3) A4B=BA4

(4) A=B

“4) 0

MATRICES & DETERMINANTS
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48.

49.

50.

51.

52.

If 4 and B are two square matrices such that
B =-A"BA then (4+B)? =

1) 0

(2) A%2+24B+ B2

(3) A+B

4) A2+B
3 -1 -2

LetP=|2 0 o [, wherea e R. Suppose
3 -5 0

0O = [gy] 1s a matrix such that PQ =k I, where k&

€ R, k # 0 and I is the identity matrix of order
k K’
3.Ifqu=— 3 and det (Q) = - then

(1) a=0,k=8
2) da+k+8=0

(3) det (P adj (0)) =2
@) det (Q adj (P)) =2"

For all values of 6 € {O,g} , the determinant

-2 tanO+sec’® 3

of the matrix | —sin© cosB sin®
-3 —4 3
always lies in the interval
(1) [4,6] (2) [3,5]
519
3) 4,6 4 ==
(3) (4,0) “4) (2 4j

The solution of the matrix equation
30 3] [x 8 2y
210 yl = [1] + |z]| is
40 2| |z 4 3y

(H)x=1,y=3,z=2
2)yx=3,y=2,z=1
B)x=2,y=3,z=1

4 x=1,y=2,z=3

If 4 and B are two square matrices such that
AB=A & BA=B,then 4 & B are

(1) Idempotent matrices

MATRICES & DETERMINANTS

53.

54.

5S.

56.

(2) Involutory matrices
(3) Orthogonal matrices
(4) Nilpotent matrices

0 2B vy
If the matrix (o B —y

o B v

is orthogonal, then

(1) w=t

1
2 2 B—i%

1
3) y=+ % (4) all of these
1 1 3

5 2 6 |is
-2 -1 -3

The matrix A =

(1) idempotent matrix

(2) involutory matrix

(3) nilpotent matrix

(4) symmetric matrix

Let A be a 2 x 2 matrix.
Statement-1 : adj(adj (4)) = 4.
Statement-2 : |adj 4| = |4]

(1) Both statements are true
(2) Both statements are false

(3) Statement-1 is false and statement-2 is
true.

(4) Statement-1 is true and statement-2 is false

Statement - 1 : Determinant of a skew-

symmetric matrix of order 3 is zero

Statement - 2 : For any matrix A4,

det (4)T = det(A) and det (—A4) = — det(A).
Where det (B) denotes the determinant of
matrix B. Then :

(1) Both statements are true

(2) Both statements are false

(3) Statement-1 is false and statement-2 is
true.

(4) Statement-1 is true and statement-2 is false
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57.

2 3
If4= {4 : } , then adj (34% + 124) is equal

5 51 63
@ 84 72

4 72 63
@ -84 51

to
1 72 -84
W —63 3l

3 51 84
) 63 72

Integer Type Questions (58 to 67)

58.

59.

60.

61.

62.

63.

If 4 =[a,],,, 1s a scalar matrix with

a,, = a,, = a,, =2 and A(adjA) = kI, then k is
S5a —b )
Ifd= 3 and A adj A=A A7, then 5a +

b is equal to

sinx cosx tanx]
f)=|x ,then lim Lf)
x—=0 x
2x 1 1
is:
l+a 1 1
LetA=|1 1+b 1 | anda, b, c are the
1 1 l+c¢

roots of x3 +3x2 + 4x + 1 = 0 then value of A is

b [ p 0
and B = # such that
d L q 0

AB=Band a+d=3 then |4| =

If A is a diagonal matrix of order 3 x 3 and
commutative with every square matrix of order

a

Let A= {
c

64.

65.

66.

67.

3 under multiplication and tr(4) = 12, then
1

value of | 4|2 is
_/10 .
If4= 1 0 be a matrix and

A8 =2A +pl, A, pelthen A+ p=
Let & be a positive real number and let

2k-1 24k 2k
A=|2dk 1 -2k |and
2k 2k -1
0 2k-1 k
B=|1-2k 0  2Jk |.Ifdet(adjA)+ det
~Jk 2Jk 0

(adj B) = 10°, then [k] is equal to

(Note : adj M denotes the adjoint of a square
matrix M and [k] denotes the largest integer less
than or equal to k])

The total number of distinct x € R for which

x  x? 1+x°

2x 4x? 1+8%° | =10is

3x 9x? 1+27x°
I a 3

IfP=|1 3 3| isthe adjoint of a 3 x 3
2 4 4

matrix 4 and |4| = 4, then o is equal to

MATRICES & DETERMINANTS
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Single Option Correct Type Questions (01 to 63)

Water is poured into an inverted conical vessel
of which the radius of the base is 2 m and height
4 m, at the rate of 77 litre/minute. The rate at
which the water level is rising at the instant
when the depth is 70 cm is: (use = 22/7)

(1) 10 cm/min (2) 20 cm/min

(3) 40 cm/min 4) 60 cm/min

A man 1.5 m tall walks away from a lamp post
4.5 m high at a rate of 4 km/hr. How fast is the

farther end of shadow moving on the

pavement?
(1) 4 km/hr 2) 2 km/hr
(3) 6 km/hr 4) 5 km/hr
2 J—
The function y = 7 ! is
X

(1) Always increasing

(2) Always decreasing

(3) Neither increasing nor decreasing

(4) None of these

If fix) = 2x* — 9x* + 12x — 6, then in which
interval f{x) is monotonically increasing

M 1.,2)

(2) (oo, 1)

3) (2,

(4) (-0, 1)and (2, ©0)

Letf be the function f{x) = cosx — ( 1- xz—z) then

fx) is strictly increasing in the interval
(1) (-0, 0) 2 (2,0
(3) [0, ) “ (0,0

10.

APPLICATION OF DERIVATIVES

For what value of 'a' the function

fix) =x+ cos x— a increases

I o 2 1

3 -1 (4) Any value

Let fix) = X + ax’ + bx + 5 sin” x be an
increasing function in the set of real numbers
R. Then a & b satisfy the condition

(1) a*=-3b-15>0

(2) d-3b+15<0

(3) a*+3b-15<0

4 a>0&H>0

The values of ‘a’ for which the function f{x) =

(at2) X’ —3ax” + 9ax — 1 decreases for all real
values of x is

(1) (o0, -3] (2) (-0,-3)

() (—0,-2) (4)  (0,—-3]U[0,0)
Let the function f{x) = sinx + cosx, be defined
in [0, 2], then f{x)

(1) increases in (1/4, /2)

(2) decreases in [1/4, 57/4]

(3) increases in [0, m/4] U &, 27]

(4) decreases in [0, 7/4) U (1/2, 27]

1
If fix) = log (x — 2) —— , then
X

(1) fix)yisM.I forx e (2, x)
(2) fix)isM.I forx € [-1, 2]
(3) Afix)is M.D. for x € (2, ©)
(4) fix)isM.D. forx € [-1, 2]
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11.

12.

13.

14.

15.

16.

The interval in which the function fx) = x3

increases less rapidly than g(x) = 6x° + 15x+5
is

(1) (=o,-1 2 (=51

3 =15 @ G,

Fosr what value of x, x? In(1/x) is maximum-
(1) 6—1/2 (2) el/2

3) e 4 e

Function f{x) = x Inx has local maxima at x =
(1) x=e

1
@ x=-
e

3) x=1

(4) No local maxima
1
The function f{x) = a sin x + 5 sin 3x has a

maximum at x = 7t/3, then a equals.

1 -2 2 2

3 -1 @ 1
IfAx)=1+2x+4x*+6x0 +...... + 100 x'? is
a polynomial in a real variable x, then f{x) has
(1) neither a maximum nor a minimum

(2) only one maximum

(3) only one minimum

(4) one maximum and one minimum

_ n
tan"'x, |x|<—
, then

(1) f{x) has no point of local maxima
(2) fix) has only one point of local maxima

(3) Afix) has exactly two points of local
maxima

(4) fix) has exactly two points of local
minima

17.

18.

19.

20.

21.

22.

¥ -x>+10x-5 , x<1

~2x + log, (b2—2) , x>1 the

Let fix)=
set of values of b for which f{x) has greatest
value at x = 1 is given by:

(1) 1<h<2

(2) b={1,2}

(B) be(-xo-1)

@ [T 3 ol .

The minimum value of the function defined by
fix)=max (x,x+1,2—-x)1is

(1 o 2 12

3) 1 @ 312

The absolute maximum and minimum values
of fix) =3x* - 8x3 + 12x* —48x + 25, x € [0, 3]
are respectively

(1) -25,39 (2) 25,-39

3) 8,-8 4 8,10

The absolute minimum and maximum values

of flx) =sin x + % cos2x,x € [O,g} are

respectively
31 1
1 =, = 2) 0, =
e) 1’ 2 2 2
13 1 3
3) —,= 4 =, =
3 2°4 @ 2" 4

The ratio between the height of a right circular
cone of maximum volume inscribed in a given
sphere and the diameter of the sphere is

(1) 2:3 (2) 34

3) 13 4 14

The semi vertical angle of a right circular cone
of maximum volume of a given slant height is

(1 cos™' \/5

) sin”\. 2
(3) tan” B
4 tan~" \/5

APPLICATION OF DERIVATIVES
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23.

24,

25.

26.

27.

28.

29.

The volume of the largest cylinder that can be
inscribed in a sphere of radius ' 7 ' cm is (in
cubic units)

4nr 4nr
1) —— 2) ——
(1 35 (2) )
41 r? 4nr
3 4
3) ) 4) Wi

Consider f(x)=cosmx+10x+ 32 +x°,

x €[—2,3] then the absolute minimum value of

S (x)is

(1 o 2) 3-2n

3) -2 4 -15

If a = (100)1/100 and p = (101)1/101 then

(1) a=»b 2) a>b

(3) a<b (4) none of these

The function |x—21| is monotonically
X

decreasing in

(1) (1,00) (2 (0,2)

(3) (0,1)and(2,©) (4) (-, )

- -1
If fy= SN XHE D) o 2 hen the
T

range of f(x) is
1 [-1,1] (2) [0,48]

15 11
o 15w o]

If f{x) is strictly increasing real function defined
on R and c is a real constant, then number of
solutions of f{x) = c is always equal to

(1 1 2) 2

3) 0 4 Oorl

Given that f is a real valued differentiable
function such that f{x) f(x) <0 for all real x, it
follows that

(1) flx)is an increasing function

(2) flx)is a decreasing function

(3) |Afx)| is an increasing function

(4) |flx)| is a decreasing function

APPLICATION OF DERIVATIVES

30.

31.

32.

33.

34.

35.

If g(x) is monotonically increasing and f{x) is
monotonically decreasing for x € R and if (gof)
(x) is defined for

x € R, then

(1) (gof) (x— 1)< (gof) (x+ 1).

@) (gof) (x+1)=(gof) (x— 1).

(3) (gof) (x+ 1)< (gof) (x—1).

(4) None of these

If £:[1, 10] —» [1, 10] is a non-decreasing
function and g: [1, 10] — [1, 10] is a non-
increasing function. Let

h(x) = flg(x)) with A(1) = 1, then h(2)

(1) liesin (1, 2)

(2) is more than 2

(3) isequaltol

(4) isnot defined

Water is dropped at the rate of 2 m¥/sec. into a
cone of semi-vertical angle 45°. The rate at
which periphery of water surface changes when
height of the water in the cone is 2 meter, is

(1) 1 misec. (2) 2 misec.
(3) 3 mi/sec. 4) 4 m/sec.
2

-1
If fix) =x2— , for every real number, then
x“+1

minimum value of f{x)
(1) does not exist
(2) isnot attained even though f'is bounded
(3) isequaltol
(4) isequalto-1
x? ;o x=20
. Then set of real values

If fix) =

ax; x<0

of 'a' such that f{x) is strictly monotonically
increasing at

x=01is
(1) aeR" (2) acR
(3) aeR-{0} 4) acd

5
The point of inflection for the curve y=x3 is
I 1,1 (2) (0,0
3) (1,0 4 (0,1
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36.

37.

38.

39.

40.

41.

2
= | V> Osxsl gy
I

-X , x>
(1) Maximum of f{x) exist atx =1
(2) Maximum of f{x) doesn't exists
(3) Maximum of £ (x) existat x =— 1
(4) Minimum of f° 1(x) existatx =1
If fix) = a In |x| + bx* + x has its extremum
values at x =— 1 and x = 2, then
(1) a=2,b=-1 2) a=2,b=-%
(3) a=-2,b=1/2 (4) None of these.
The set of values of p for which all the points
of extremum of the function f{x) = x*- 3 px* +
3 (p?> — 1)x + 1 lie in the interval (-2, 4), is
1 (3,5 2) (=3,3)
3) L3) @ (L4
A running track of 440 m is to be laid out
enclosing a football field, the shape of which is
a rectangle with semi circle at two opposite

end. If the area of the rectangular portion is to
be maximum, then the length of its sides is

T
110m, —m

(1) 120 220 2)
m, — m
" n 200

220
(3) 110m, == m (@) 125m, ——m
T T

The radius of a right circular cylinder of
greatest curved surface which can be inscribed
in a given right circular cone is

(1) one third that of the cone

2 U J2 times that of the cone

(3) 2/3 that of the cone

(4) 1/2 times that of the cone

The maximum area of the rectangle whose

sides pass through the angular points of a given
rectangle of sides a and b is

(1) 2 (ab) ) % (a+by

3) %(aZerZ) (4) None of these.

42.

43.

44.

STATEMENT-1: €™ is bigger than n°.
STATEMENT-2: f{ix) = x'¥ is a increasing
function when x € [e, ©)

(1) Statement-1 is false, Statement-2 is true.

(2) Statement-1 is true, statement-2 is true;
statement-2 is a correct explanation for
Statement-1.

(3) Statement-1 is true, statement-2 is true;
statement-2 is not a correct explanation
for Statement-1.

(4) Statement-1 is true, statement-2 is false.

Statement-1: A straight line L with negative

slope passes through the point (8, 2) and cuts

the positive coordinate axes at points P and Q,

then minimum area of AOPQ is 32

Statement-2: Area of triangle formed by a

straight line passes through a fixed point (p, q)

and coordinate axes will be minimum then (p,

q) is midpoint of intercept between coordinate

axes

(1) Statement-1 is false, Statement-2 is true.

(2) Statement-1 is true, statement-2 is true;
statement-2 is a correct explanation for
Statement-1.

(3) Statement-1 is true, statement-2 is true;
statement-2 is not a correct explanation
for Statement-1.

(4) Statement-1 is true, statement-2 is false.

Let f{x) = x°° — x>0

STATEMENT-1: Global maximum of f{x) in

[0, 1]is 0.

STATEMENT-2: x = 0 is a stationary point of

J).

(1) Statement-1 is false, Statement-2 is true.

(2) Statement-1 is true, statement-2 is true;
statement-2 is a correct explanation for
Statement-1.

(3) Statement-1 is true, statement-2 is true;
statement-2 is not a correct explanation
for Statement-1.

(4) Statement-1 is true, statement-2 is false.

APPLICATION OF DERIVATIVES




PARAKRAM JEE MAIN BOOKLET

45.

46.

47.

48.

49.

STATEMENT-1: If f{x) is increasing function
with concavity upwards, then concavity of
f1(x) is also upwards.

STATEMENT-2: If f{x) is decreasing function
with concavity upwards, then concavity of
fx)!is also upwards.

(1) Statement-1 is false, Statement-2 is true.
(2) Statement-1 is false, statement-2 is false
(3) Statement-1 is true, statement-2 is true
(4) Statement-1 is true, statement-2 is false.
The function f{x) = tan™! (sin x + cos x) is an
increasing function in

(1) (w4, m/2) 2) (—m/2,n/4)

3) (0,7n/2) @) (—m/2,7n/2)
Suppose the cubic x* — px + g = 0 has three
distinct real roots where p > 0 and ¢ > 0. Then,
which one of the following holds?

(1) Minima at \/g and maxima at — \/%
(2) Minima at — \/g and maxima at \/g
(3) Minima at both \E and — \E

(4) Maxima at both \/% and — \/g

Given P(x) = x* + ax’ + bx? + cx + d such that x

= 0 is the only real root of P'(x) =0. If P(-1) <

P(1), then in the interval [-1, 1]

(1) P (1) is the minimum and P(1) is the
maximum of P

(2) P (1) is not minimum but P(1) is the
maximum of P

(3) P (1) is the minimum and P(1) is not
the maximum of P

(4) neither P (—1) is the minimum nor P(1) is
the maximum of P

Let £ R — R Dbe defined by Aix) =

k—2x, if x<-1
2x+3, if x>-1

APPLICATION OF DERIVATIVES

50.

51.

52.

If f has a local minimum at x = — 1, then a
possible value of k is

(1) 0

3) -1

“ 1

The values of a for which fix) =x* +3 (a - 7)
x* + 3(a>9) x — 1 have a positive point of
maxima is,

(1) (==,-3)
29
) (3,7j
() (0-3) V(3.2
29
(4) (_005_3) o (35 7]

Let fbe a function defined by

tanx x#0
=< x
1, x=0

Statement - 1: x = 0 is point of minima of f
Statement - 2: 1'(0) = 0.

(1) Statement-1 is false, statement-2 is false
(2) Statement-1 is true, statement-2 is true
(3) Statement-1 is true, statement-2 is false.
(4) Statement-1 is false, statement-2 is true

A spherical balloon is filled with 4500 & cubic
meters of helium gas. If a leak in the balloon
causes the gas to escape at the rate of 721 cubic
meters per minute, then the rate (in meters per
minute) at which the radius of the balloon
decreases 49 minutes after the leakage began is

(M 2)

(€) (4)

ol o
SN INcIENCN IS
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53.

54.

5S.

56.

57.

Let f{x) = (1 + b?) x> + 2bx + 1 and let m(b) be
the minimum value of f{x). As b varies, the

range of m(b) is
1

“ (0,1]

(1) [0,1]

o [1

The real number k for which the equation, 2x*
+ 3x + k=0 has two distinct real roots in [0, 1]

(1) lies between 1 and 2

(2) lies between 2 and 3

(3) lies between —1 and 0

(4) does not exist.

If x =—1 and x = 2 are extreme points of f{x) =
o loglx| + Bx? + x then:

_op-_L —2,p=1

M a=2p=-- @) a=2p=7
() a=-6p=% @) a=-6p=-r
> 2 Py 2

A wire of length 2 units is cut into two parts
which are bent respectively to form a square of
side = x units and a circle of radius = r units. If
the sum of the areas of the square and the circle
so formed is minimum, then

1) G-myx=nr
2) x=2r
3) 2x=r
4) 2x=(m+4)r

1
Let f{x) = x* + Landg(x):x— —,xeR-{-
x2 X

1, 0, 1}. If A(x) = M, then the local
g(x)
minimum value of A(x) is:

(1) 22 @ 242

3 3 4 -3

58.

59.

60.

61.

62.

The length of a longest interval in which the

function 3 sin x — 4 sin3x is increasing is

T
(N 3
T
(2) 5
3n
(3) >
4) =

If fis differentiable and strictly increasing in a
neighborhood of '0', then

i JOD=S() _

=0 f(x)=1(0)

1 o 2) 1

3) -1 4 2

If f{x) = x> + bx* + cx + d and 0 < b* < c, then in
(<0, )

(1) fx) is a strictly increasing function

(2) fix) has a local maxima

(3) Aflx) is a strictly decreasing function

(4) flx) is bounded

Let the function g: (-0, ©©) — (—g, gj be

given by g(u) =2 tan~! (et) — g . Then, g is

(1) even and is strictly increasing in (0, o)

(2) odd and is strictly decreasing in (—o0, o)

(3) odd and is strictly increasing in (—oo, o)

(4) neither even nor odd, but is strictly
increasing in (—oo, o)

Let f{x) and g(x) be two continuous function

defined from R to R such that

fix1) > fixp) & g(x1) < g(xp) V x1 > x7 then

solution set of f(g(oc2 —2a)) > flg(Ba —4)) is

1 1,4 ) [1,4]

3) {4 @4 ¢

APPLICATION OF DERIVATIVES
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63.

Iff"(x) > 0 VxeR and f(3) = 0 and g(x) =

f(tanzx =2 tanx + 4) for 0 <x < g then g(x) is

o (53
4) (Z’Ej

increasing in

I
(1 [O,Z)

T
3) (O’EJ

>

o a
w3

a
a

Integer Type Questions (64 to 73)

64.

65.

66.

A kite is 300 m high and there are 500 m of cord
out. If the wind moves the kite horizontally at
the rate of 5 km/hr. directly away from the
person who is flying it, the rate at which the
cord is being paid is (in Km/hr)

The number of real roots of the equation

e —e% 2% —12e% + e +1=01is

If a rectangle is inscribed in an equilateral
triangle of side length 22 , then the square of
the largest area (in sq. unit) of such a rectangle
is

APPLICATION OF DERIVATIVES

67.

68.

69.

70.

71.

72.

73.

If x be real, then the minimum value of
fly=35" 4370 Vg

|:Si1’1 xtanx

. T
lim 3 } , (Where x € (0, E) and [.]

x—0 X

denotes the greatest integer function) =
x 2
The function f{x) = 5 +— has a local minimum
X

at x is equal to:

Twenty meters of wire is available for fencing
off a flower-bed in the form of a circular sector.
Then the maximum area (in sq. m) of the
flower-bed, is:

The total number of local maxima and local
minima of the function

ﬂx):{(zﬂ)?’ . B<x<-l

is
3 , —l<x<2

The number of points in (— o, ), for which x?
—x sinx — cosx =0, is

A point (@, b) on ellipse 4x? + 3y% = 12 in first
quadrant such that the area enclosed by the
lines y = x, y = b, x = a and x-axis is maximum
then value of 2a + b is
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Single Option Correct Type Questions (01 to 66)

(x_l)

1

The value of I ++ dx is equal to
x° -1

-1
M Lmel e
2 X

+1

) 1 n2 x-1 +C
4 x+1
1

(3) 1 n2 X+ +C
x-1

@ LpzXlic
4 x—

{n (tan x)

The value of J- dx is equal to

sinx cosx

(1) %1n2 (cotx)+ C
1

) 3 In? (sec x) + C

(3) %zn2 (sinx)+ C

4) % In2 (cosx)+ C

2sinx — sin2x

Iffix) = | >

dx, where x ! 0, then
Limit f¢(x) has the value
x>0

() o 2) 1
3) 2 (4) None of these

If j o +x°+x)2x0 433 +6) P dx = —

N

(2x9 + 3x6 + 6x3)4/3 + ¢, then ‘@’ is equal to

1 1
(1) 5 (2) 4
(3) 24 @) 6

j 2mx_3nx dx when m, n I N is equal to:

2mx+3nx
(1) —+c
min2 +nin3
(mn).2% .3
2) —— +¢
mén2 +ntfn3
2mx ‘3}1)(
B) —F———+c
n (2’”.3”)

(4) none of these

dx .
J‘+ is equal to
sin x . sin(x + o)
(1) cosecaln|— Y1y C
sin(x + o)
in(x +
(2) cosecaln s1n(.x ) +C
sin x
(3) cosecaln sec(x +0) +C
secx
(4) cosecaln _seex
sec(x+a)
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10.

I(sin 2x—cos2x) dx = € sin 2x — a) + b,

NG
then

Sn A 51 A
1) a=—,bIR 2) a=—-—,bIR
(1 1 2 2

(3) a= %,bIR (4) none of these

J[l +tanx . tan(x + )] dx is equal to

(1) cosa.ln ﬂ +C
sin(x + o)
(2) tana.ln |— S +C
sin(x + o)
(3) cota.ln sec(x+ ) +C
secx
@) cota. n |SCEFY | o
cosx

j 4 sin x cos fcos3—x dx is equal to
2 2
1 1
(1) cosx-—cos2x+ —cos3x+c
2 3
1 1
(2) cosx-— cos2x-— cos3x+c
2 3
1 1
(3) cosx+ Ecos2x+ gcos3x+c

1

4) cosx-l-—COSZ)c—l cos3x+c¢
2 3

.[ x? + cos’x

3 cosec2 x dx is equal to:

1+ x

(1) —tan—lx+cotx+c
(2) 2tan—lx+c
cosec X
(3) —-tan-lx-—— +c
secx

(4) None of these

INDEFINITE INTEGRATION

11.

12.

13.

14.

15.

x-1 1 .
I —— . — dx is equal to
x+1 x2
2
-1
1) sin1L Y70
X X

11
+cosl— +c

[2
@) xx—l

X
x2 -1

(3) seclx- +c

x? -1
4) tan-l x4l - +c

X
It j4e +6e” — dv=Ax+Bln 925~ 4+ C,
then
(1) A+18B=16 (2) 18B—-A4=20
(3) A-18B=17 (4) A+18B=32

dx

Jsin3 xsin(x — o)
to

(1) +Jcosa +sina.cotx +c
(2) 2coseca vcosa—sinocotx +c
(3) —2cosecan/coso +sinocotx +c

(4) None of these
It J- cosdx + 1

If 0 <x <p, then is equal

————dx = A cos 4x + B; where 4
cotx — tanx

& B are constants, then

(1) A4=-1/4 & B may have any real value
(2) A4=-1/8 & B may have any real value
(3) A=-12&B=-1/4

(4) none of these

If jtan4 xdx = a tan3x + b tan x + f(x), then

_1
(1) a= 3
@ b=-1
(3) fx)=x+c,clR

(4) All of these
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16.

17.

18.

dx .
I ————isequal to
1+sin2x—cos2x

(1) Im|(l+cotx)|+c
(2) sin2x+cosx+c

3) —% In|(1+cotx)|+c

(4) None of these

. 2
sin” x .
j g dx is equal to
Ccos™ x
5
tan” x
(1) tanx+ +c
3 5
tan” x tan” x
2) —+— +c
3 5
-3 -5
sin"x  sIn” x
3) + +c
3
3
tan” x
(4) tanx+ +c

STATEMENT-1: [ (sinx)* cos x dx

_ sin® x

+C
STATEMENT-2: [(f(x))" /'(x) dx

SULC Y

(1) Statement-1 is True, Statement-2 is True;
Statement-2 is a correct explanation for
Statement-1

(2) Statement-1 is True, Statement-2 is True;
Statement-2 is NOT a correct explanation
for Statement-1

(3) Statement-1 is True, Statement-2 is False

(4) Statement-1 is False, Statement-2 is True

19.

20.

21.

22,

STATEMENT-1: Ifx >0, x ' 1 then
J(logx e—(log, e)z)dx =xlogye+ C
STATEMENT-2: I( f)+ f'(x)edx =e¥

f+C

(1) Statement-1 is True, Statement-2 is True;
Statement-2 is a correct explanation for
Statement- 1

(2) Statement-1 is True, Statement-2 is True;
Statement-2 is NOT a correct explanation
for Statement-1

(3) Statement-1 is True, Statement-2 is False

(4) Statement-1 is False, Statement-2 is True

dx .
jﬁlsequalto
x(x" +
n
1) Liogl——|+e¢
n x"+1
n
2) llogx :—1 +c
n X
}’l
3) log +c
x"+1
(4) None of these
Ifj s(lnx = Ax + Blog sin (x —a) + ¢,
sin(x—a)

then value of (4, B) is
(1) (sina, cos a)
(3) (—sina,cosa)

(2) (cosa,sin a)
(4) (—cosa,sina)

jm is equal to

(1) %log tan(ggj +e
2) % log cot(gj +c

3) % log tan@-%“j +e
(4) % log tan(§+3§n] +e

INDEFINITE INTEGRATION
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23.

24,

25.

26.

dx .
J+ is equal to
cosx++/3sinx

X W
tan| —+—
(2 12}
X
tan| ——— || tc¢
53
X W
tan| —+—
[2 12}

X T
tan| ——— || +c¢
[2 12)‘

Stan x

1
1) —=1In +c
(1) 3

2) % In

3) In +c

4) In

If the integral I dx=x+aln|sinx—

tanx —2

2 cos x| + k, then a is equal to:
1 -1 2 -2
3 1 @ 2

If [ f(0)dc=y(x), then jx5 F(xD)dx s

equal to

(1) %[x3\|1(x3) - szw(x3 ) dx} +C

2) §x3\|l(x3)—3j Sy de+C
3) §x3\y(x3)f j Py dx+C

@ [ve)-[rueadre

1 )c+l
The integral I I+x—— *dx is equal to
X

1

1) G+ e *+e

i+
2) —xe *+c
vl
B) x—-1e *+c
1

X+—
4 xe *+c

INDEFINITE INTEGRATION

27.

28.

29.

30.

Let ], = jtan” xdx,(n>1). If I4 + I = a tan’x

+ bx* + C, where C is a constant of integration,
then the ordered pair (a, b) is equal to

1 1
(1) [g,lj @) (g,oj
1 1

Letf(x)= I eX (x - 1) (x - 2) dx then fdecreases

in the interval:
1 -%2)
3 (1,2

I x> -1
B2t —2x? +1
VZx —2x% +1

2 (-2,-1)
“4) 2.+¥

dx is equal to

1 ———+C
2
/ 4 5.2
@) 2x 32x +1+C
X
Vaxt —2x2 +1
3) ——+C
X
V2t —2x? 41
(4) x2—2x++C
X
Let f(x) :W for n3?2 and g(x) =
X

(fefouof)
[N

f occurs n times

(x). Then J.xn_zg(x) dx

equals
1

(1) n(nl—l) (1+nx")17 +K

1

) (nl—l) (1+nx” )1_; +K

1

1 n I+~
3) T (1+nx ) "t K

1

(1+nx”) n+K

@ (n+1)
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31.

32.

33.

Let F(x) be an indefinite integral of sin? x.
Statement-1: The function F(x) satisfies F(x +
p) = F(x) for all real x.
Statement-2: sin?(x + p) = sin’x for all real x.
(1) Statement-1 is False, Statement-2 is False
(2) Statement-1 is True, Statement-2 is True
(3) Statement-1 is True, Statement-2 is False
(4) Statement-1 is False, Statement-2 is True
X —)C
betl= I M e +1dXJ I T eyl
dx. Then, for an arbitrary constant C, the value

of J—1 is equal to
4x _ 2x
M Lmle =<t e

2 e e 41

2x X

e +e +1
2) S Fa—— +C
e —e +1

N | =

e —e* +1

+
er ¢

~
S

A3)

N | =

+e* +1

e re? 41

4x

5 +C
e —e M +1

@) % In

SeC2 X

The integral '[ dx equals (for

(secx +tan )c)g/2

some arbitrary constant K)
-1

1 — ¥
(secx+tan x)1 12
{%——(sec;ﬁtanx)} +K

1

) 11/2
(secx +tan x)
{%—%(secx+tanx)2}+1(

-1

G ——————5

(secx+tan x)1 12

L+l(secx+’[anx)2 +K
11 7

34.

35.

36.

1
@ ——
(secx+tan )c)1 2
{%+%(secx+tanx)2} +K
Iex (n(4x+1) +L2 dx is equal to
(4x+1)

4 j+C
+1

() €* (fn (4x+D)— 1
x

) e " (Un(@x+1)+C

3) €' (En (Ax+1D)+
4x

! j+C
+1
4) ex(fn(4x+1)+ 4 j+C
4x+1
s 1

1y »—
J‘(l+2x2 +—j.e *dx is equal to
X

(1) @x+1) e(xzfihc
=
Q) @x-De Y+cC

2 1
2L
3) xe( x) +C
@) —xe( 7;j +C
-2
J ¢S sin x(cos x +cos® x)dx is equal to
l sin® x ain2
€)) 26 (3-sin“x)+C
) o’ *(3cos? x +2sin? x)+ C

3) o *(2cos? x+3sin® x)+C

. 2
4) lesm ¥ (1 —lcos2 xj+ c
2 2

INDEFINITE INTEGRATION
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37.

38.

39.

40.

+ C, then

P
|

value of a and b are respectively are

%andé
5 2

(1) %and2 ©)

5 2

5
3) = and = 4) 2and —
3) 3 5 4) 5

jx3 d (tanf1 x) is equal to
2
X 1 2
) —+=—fm(1+x")+C
(1 7 3 ( )

x2

() 777%fn(1+x2)+c

2
X 1 2

3) —+—tn(l+x°)+C

3) >3 ( )

x2

1 2
4) ———=m(1+x")+C
“4) ) ( )
IfI= Je_xfn(ex+1)dx,then1 equals
(1) x+(eX+1) n(e +1) +C
2) x+(X+1) (ne*+1)+C

3B) x—(e*+1) tn(e*+1)+C
(4) none of these

I (M- f'(x)egx)
S(x).g(x)

equal to

(1) n (g(x)}rc

(n(g(x) — tn(f(x))dx 1S

S(x)

@) @ﬁn[g(x)jw
Sx) (f(x)

2
3 LD s
2 S(x)

2(x)
4 In C
@ [f(x)J "

INDEFINITE INTEGRATION

41.

42.

43.

44.

45.

46.

2
If fin) = [F0 CASCx 2 g and £0) = 0,
1+ x?
then /(1) is equal to
T T T
1) ——tanl 2) ——tan—
(1 2 2 2 2
T T
3) tanl — — 4) —-1
3) 2 4 2

1
Jetan *(1+x+x2)d (cot ' x) is equal to

—1 -1

(1) —e™ *+C (2) ™ *+C
-1 -1

(3) x™ *+C 4) —xe®™ *+C

If 1, = I(fnx)” dx , then I5 + 514 is equal to

({nx)’

x(ﬁnx)2 +C

(1 +C 2)

(3) x(lmx)’+C @) x(tmx)*+C

J’ COS X.COS €C2X

5 dx is equal to

(1+s1n X)
(1) —(1+sind)l/5+cC
(2) —sinx(1 +sinSx)l/5S + C

1+4sin’ )5
3) _(+51.n X) LC
sinx
14sin > V5
@ _(+31r.1 X) LC
sin x

and f(0) = — V241

1
If fe() = == ;
Vil +1-x 2

then f(1) is equal to

(1) 1+2 @) 1

3 maN2D) @ o W2+
Let d= f(x)i+ f'(x)] and
b=f"(x)i-f'(x)] where  flx) s

differentiable everywhere with f ¢(x) ' 0 and
A0)=1,f¢(0)=2,if G.b=0, then f(x) is

(1) ¥*+2x+1 2) 2!

3) ¥ 4) 473
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47. J'(x/1+sinx+\/lfsinx)dx, where xi[%, gj

is equal to

1y - 4cos(§]+ c

(2) 4sin (gj +C

3) sin(gj—cos [g}r C
X
@) —smz +C

2 p—
48. J-cosec x—2017

dx is equal to
052017

C

cosecx

2016 +C

(1

- (cosx)

cotx
COS X

cotx

2016

3 -
(cosx)

tan x
COS X

49.  Ifxflx) =3(fx))2 + 2, then
J 2x% —12xf (%) + f(x)
(6/(x)=x)(x* = f(x))*

dx is equal to

(1) ;+C 2) ;+C
- f(x) X+ f(x)
1
3) /) +C 4) o) +C

50. Ifly, n= Icosm x.sin nxdx , then

(714,3 —413 2)is

(1) —cos2x+C

(2) —cos3x.costx+ C
(3) constant

(4) cosTx—cos4x + C

51.

—

52.

53.

54.

J.sin(2017x).sin2015 xdx is equal to

1 - 20116 sin(2016x). (sin x)2016+ C
. . 2016
@) sin(2016x)(sin x) L
2016
- 22016
3) (sinx)“"" cos(2016x) e
2016
2014
@) (sinx)”" " sin(2017x) ‘e
2014
2
((xerl)l) dx is equal to
x(x” +

(1) (n|x|+C

2) ﬁn|x|+2tan71x+C

3) Kn( 12j+C
1+x

@ fn|x(x*+)+C

Ix27 (6x2 +5x+4)(1+x+x2 )6 dx is equal to
!

(1) 7.(1+x+x2)7

ABlx+x)
7

(2) +C

ng(l+x+xz)7
—
28

Bl x+x2)°
6

3) c

4) +C

sin( - xj

If J‘;dx = A tan—1(f(x)) + B, where 4
2 +sin2x

and B are constants, then the range of Af(x) is

(1 [0, 1]

2 [-1.0]

@) [2.42]
@ [-1,1]

INDEFINITE INTEGRATION
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5S.

56.

57.

58.

X —
J' de is equal to (where x > 0)
x(x” +e*)
ex
(1) injl+—|+C
X
X
@ fn —%ﬁ_z}c
X
3 |2 6_2]
4) (n e_zj
The value of fnlx| oo
€ value o J- m X equals:
gmgnm-zw
gm | (i +2)+C
1

Jl+(n|x (Inxs-2)+C
(4) 21+ (n|x G nvxls-2)+C

1—-cosx .
I —dx, where 0 <a<x <p,is
COSOL — COSX

equal to

(1) 2in (cosg—cosf}rc
2 2
) 2 in (cosg—cost +c
2 2
3) 2 V2 in [cos% - cos%j +c

cos X
(@) —2sin'1[ ZJ +c

o
cos
2

3
The value of I c€os ¥ dx is equal to:

Sll’l X + sin x

INDEFINITE INTEGRATION

59.

60.

61.

62.

(1) In'sinxs+sinx+C
(2) In'sinx%-sinx+C

(3) -InYssinx¥-sinx+ C
(4) -InYsinxa+sinx+C

The value of 2 Isin x.cosec4x dx is equal to

1 1+«/§sinx 1 I+sinx
(1 In - —In -

2\/5 l—ﬁsinx 4 1—sinx

+C
@) 1 n 1+\/5sinx N l In 1+s%nx
2\/5 l—ﬁsinx 4 1—sinx

+C
3) |1 2s1nx _ Ly 1+s%nx
|1+\/_smx 4 1-sinx

+C

(4) none of these

The value of I {1+ 2tan x(tan x +sec x)}l/2 dx

is equal to
(1) In|secx (secx—tanx)|+ C
(2) In|cosec x (sec x +tanx)|+ C
(3) In|secx(secx+tanx) +C
(4) In|(sec x +tanx)|+ C
.8 8
The value of Jw dx is:
1-2sin” xcos” x

(1) %sin2x+C ©) f%sin2x+C

3) —%sinx-%C (4) —sin2x+C

-1
I x3 dx is equal to
X +x

(1) x—Inlxl+mx2+1)—tan—lx+ C

Q) x—Inlx+ % In(x2+1)—tan—lx+ C

(3) x+inlx+ % In(x2+1)+tan—lx+ C

(4) None of these
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63.

64.

65.

66.

dx is equal to

j 1+«/_

@) \/;afl—x-2 1-x +c05'1(«/;)+c
2) «/;afl—x+2 1-x +COS'1(\/;)+

c
3) «/;afl—x-z 1—x-cos‘1<\/;)+c
@) J}\/1—x+2 1-x —cos‘l(\/;)Jrc

dx is equal to

1
1/4
x-1
(x+2j
(x_ljm
x+2
1/4
(2]
3\ x+2
+

1/4
) l[x—lj +C
X

+C
+C

4
3
4
3

(1
2
3)

3 -1
4_
Primitive of 3)6—12 W.rt. x 18
(x4+x+1)
() ————+cC
x +x+1
X
2 ——+cC
PR |
2
B3) 4 +C
xT+x+1

(4) None of these

The value of _[ dx is equal to

4)3/2
(1) # -C (2 ; +C
1 2 1 2
T_X 7_X
X X
1 1
3) : +C 4 : +C
7+X2 7_X
X X

Integer Type Questions (67 to 74)

67.

68.

69.

70.

71.

72.

73.

74.

3 3
2x+(1+x?)3xHe” _x%e"
4 > g(x) T

1+2x% +x x“+1

If flx) =

and J.f (x)dx = g(x) + f(x), f(0) = 1, then ¢ (2)

If J. sin2x dx = a cot~1(b tan2x) + C,

sin® x+cos* x
then:a+b=
1

If J—de=aln (1+x2)+btan—1x
(x+2)(x" +1)

+ g logelx + 2| + C, then

a+B+y:

dx = (tan x)4 + C(tan x)B +

If
I cos x\/ 2sin2x

k, where k is a constant of integration, then 5(4
+ B + () is equal to

j; dx=atan~1 (b tan Ej + C, then, a
5+4cosx 2
+bh=
-11 4\-1/2 £ et
If jx A+xHPax="-" 4k |
a b ¢

where ¢ = \i1+x4 and k is constant of

integration, then (¢ — b — a) is equal to

3x+2
x—9
respective to x. If g(13) = 132, then the value of

2(10) is
If

with

Let g(x) be the primitive of

1 1 1
———dx=2 — C
vt [am&)“ ﬁ(l+J§)f”]+

, where a, b > 0, then a — b is equal to

INDEFINITE INTEGRATION




DEFINITE INTEGRATION AND

19 APPLICATION OF INTEGRALS

Single Option Correct Type Questions (01 to 60)

2 3‘/; d 1
.[0 7 x, equals
2 2
(1) £n3(3 1) 2) 0
&
2+/2 3
3) ;F @) —-=
’n3 2
" ¢ sinx
J —— dx equals to
) COS X
T 1 T 1
W33 @373
T b
3) 2 “4) Z+1
fnm x
j 6—2 dx is equal to
tnm—n2 1—COS(€XJ
3
M 3 @ -3
1 1
3) — 4 - —
3) Ng “4) Ng
2
J.ex (l—%) dx equals
] X
e
(1) e (E_IJ @) 1

3) e(e—1) ) g

< 2 < 2
If '[e_x dx = ﬁ , then Ie_ax dx where
2
0 0
a>0is
(1) ﬁ ) ﬁ
2 2a
\/E 1 |rn
3 2— @ -,
a 2 \Na
62 2 x
If [;= j d and[2=je— dx, then
In 1 X
e
(1) h=4h 2 24=4
) h=21h (4) 24,=34

/3
6" .
The value of — J [2smx] dx, where [.]
T /6
represents greatest integer function is

(1) 1 Q) 2
3) 3 4) 0
1.5

[x2 ] dx, where [.] denotes the greatest
0
integer function, is equal to

(1) V2 -2

2 2-\2

3) 2+\2
1

“) N/
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9.

10.

11.

12.

13.

Let f: R > R, g : R > R be continuous
functions. Then the value of integral

tnl/n f( J[f(x) f(—X)]

dx is

2
(. g(ﬁ][g(xng(—x)]

(1) depend on A

(2) anon-zero constant
(3) zero

4 1

3+loes log (4+x)

log(4+ x)+1og(9 — x)

dx is equal to
2-log3

(1) cannot be evaluated (2) %

(3) 1+21log3 4) %+log3

I sgn (— —[ D dx equals ([.] denotes greatest

1nteger function)
(1) 10
3) 9

ZIR [| sinx|{

the greatest integer function and n € /) is equal
to:

) 11
4) 12

sinx

:D dx (where[ ]denotes

(1) 0 (2) 2n
(3) 2nm (4) 4n
x+h
[ on’t ar- Ifntdt
lim -4 4 equals to
h—0 h
(1) o () In2x
3) 2nx (4) does not exist

14.

15.

16.

17.

18.

19.

X
The value of the function flx) = 1 + x + I

(In2t + 2 Int) dt, where f ,(x) vanishes is

(1) ¢! 20
3) 2¢! 4 1+2¢!
—I«/cos dt
The value of fim ————— is
x>0 1—+fcosx
(H o 2 11
3) 10 4 12
1
tan x
If = dx then
I
2 2
1) I<= 2) I> =
(1) 3 (2) 3
5 1
3) I<= 4) I< -
3) 5 4) 3

The area bounded by the curve xy = 4 and the
linex +y=>5is

15 15
1) —+in4 2) —+n2
(1) 5 tin (2 5 Hin
15 15
3) ——40n4 4 =—m2
3) 5 ~An “4) 5, i

The area bounded by the curves y = sin x,
y = cos x and y-axis in I** quadrant is

M V2 @ V2 +1

3) V2 -1 @ V2 +2

The area bounded in the first quadrant between
2 y2

the ellipse — + — =1 and the line
16 9

3x+4y=121is

(1) 6(nt-1) 2) 3(n-2)

3) 3(n-1) 4 2(n-2)

DEFINITE INTEGRATION AND APPLICATION OF INTEGRALS
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20.

21.

22.

23.

24,

1
The value of the integral I 3 dx
o X +2xcosa+1
where 0 < a < g, is equal to
(1) sina (2) asina
o o .
3 4) — sina
® 2sino @ 2
¢ oxtan”'x
The value of JW dx is
o (1+x7)
4+ 4—n
1) — 2) —
M 5 ® 75
T T
3)) — 4) — =
3) 2 “4) 2
tan x cotx 1
The value of j 5 dt + 3 dt
Ve 141 e A +17)
where x € (n/6, n/3), is equal to
(1 0
2) 2
(3) 1
(4) cannot be determined
If
n
0 , where x=——,n=1,2, 3.
fx) = n+l
1 , else where

2
, then the value of J. f(x) dx is
0

(1 1 (2)0
(3) 2 (4) ©
100
if [ f(x) dx=a,
0

100

then ) U f (r=1+x) dx] =

r=1
(1) 100 a 2) a
3) 0 4) 104

25.

26.

27.

28.

29.

30.

DEFINITE INTEGRATION AND APPLICATION OF INTEGRALS

o0
J. [Ze_xJ dx where, [ . ] denotes the greatest
0

integer function, is equal to

(H o () n2
(3) e? (4) 2e!
/2

| x| dx

— has the value
_np 8€087 2x +1

2 2

T T
1) — 2) —
(M ; @ 3
2
b T
3)) — 4) —
®) 24 @ 12
© 2
J‘wdxequals
o 1+x
(1) min2 2) —nin2
T T
3) —(n2 4) ——(n2
A3) ki “4) ki

(" -3 2
If 1= on f(sin” x+cos” x) dx and

/2
I=r L;r f(sin® x+cos® x) dx then

() h=4h
) h=2L

2 L +5L=0
) 24 =14

2

The value of j{Zx} dx is (where function
-1

{.} denotes fractional part function)

(1 3 2

N — N W

5
A3) 3 “4)

3
dt
Iff(x)=_[jz S x> Othen

1
D flx)=———
M S1x)=-= o
(2) fis an increasing function on (0, o)
(3) fhas minimum atx =1

(4) fis a decreasing function on [0, %)
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31.

32.

33.

34.

3s.

The area of the closed figure bounded by y = x,

v =—x & the tangent to the curve y = sz -5
at the point (3, 2) is:

15
(1 5 2 5
35
(3) 10 “4) 5

The area bounded by the curve y = f{x), x-axis
and the ordinates x =1 and x = b is (b — 1) sin
(3b+4), b € R, then f(x) =

(1) x—1)cos(3x+4)

(2) sin(3x+4)

(3) sin(3x+4)+3(x—1)cos (3x+4)

(4) cos(3x+4)

The line y = mx bisects the area enclosed by the

curve y = 1+4x—x2 & the lines x = %,x=0&

y=0. Then the value of m is:

13 6
(1) < 2 3
3
A3) 3 4) 4

The area bounded by x*+)*—-2x =0 & y = sin

% in the upper half of the circle is

T 4 T 2
Hn -2 2) = - =
o 2 n @ 4 =
@ -t @ Z+2

T 2 =n

The area bounded by y = 2 — |2 - x| and

3
y=—1s

[+l

4+3 (n 3 4-3 (n 3
1) — 2) ——
(1 2 2 2
3) 3—+£’n 3 4 l+£n3

2 2

36.

37.

38.

39.

Area bounded by y=x3 —xand y=x2+x is

37 37
M - @ 7
11 37
@) - @ =

The area bounded by the curve y = 2x4 — x2, x-
axis and the two ordinates corresponding to the
minima of the function is

3
1) — -
M 120 @ 120
®) = @
20 120
STATEMENT-1: If {.} represents fractional

5.5 21
part function, then J. {x} dx=— 2

STATEMENT-2: If [.] and {.} represent
greatest integer and fractional part functions
respectively, then

I{}dx [, {t}

(1) Statement-1 is false, Statement-2 is true.

(2) Statement-1 is true, statement-2 is true;
statement-2 is a correct explanation for
Statement-1.

(3) Statement-1 is true, statement-2 is true;
statement-2 is not a correct explanation for
Statement-1.

(4) Statement-1 is true, statement-2 is false.

-m/2
_[ ; 1 [(x + )3 + cos? (x + 37)] dx is equal to

(E4J (EJ ;
(1 2), 2 @ 2

(EJ :
3) 41 @ 32

DEFINITE INTEGRATION AND APPLICATION OF INTEGRALS
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40.

41.

42.

Match the column :

Column- I Column-II
1
dx  _ l In Z
I > P73
-1 1+x
1
J’ dx - 2 In (%j
1I 0 [ l—x2 Q
3
dx T
111 = R
'!1—x2 3

dx

T
v 2
x | x2-1

——
Il
w2

(1) M-(S); AD~(S); AI)-(P); (IV)-(R)
(2) (D-(R); AD-(P); (I)-(Q); (IV)-(S)
(3) (D-(R); AD~(S); (ID)-(Q); (AIV)-(S)
@) (D-(S); AD~(R); (I)-(P); (IV)-(Q)
_ 1 X logt
Let F(x) = fix) + (;),f(x) = jl T
Then F(e) equals
1

@ 3

3 1

@0
) 2

sinx cosx

Vx Jx

which one of the following is true

1 1
Let 7 =I dx and J = J dx. Then,
0 0

(1) I>§and>2
(2) 1<§and]<2
3) I< %and]>2

4 I> %andJ<2

43.

44.

45.

46.

47.

DEFINITE INTEGRATION AND APPLICATION OF INTEGRALS

The area of the plane region bounded by the
curves x +2y2 =0 and x + 3)2 =1 is equal to

1) sq unit (2) = squnit

3) sq unit 4) sq unit

W W |w
WA W|—

T

j[cotx]dx, where [ -] denotes the greatest
0

integer function, is equal to

(1 1 ) -1
T T
3) 5 4 >

The area bounded by the curves y = cos x and
y = sin x between the ordinates x = 0 and x =

3n.

—1S

2
(1) 4J2+2 2) 42-1
(3) 42+1 4 42-2

X
For x € (O,%j, define fix) = J"\ﬁ sin ¢ dt.
0

Then f'has

(1) local maximum at © and 2.

(2) local minimum at © and 27

(3) local minimum at «t and local maximum at
2.

(4) local maximum at © and local minimum at
27.

Let [.] denote the greatest integer function then
1.5

the value of I x [xz] dx is
0

(1) 0 2

Al | W

3
@) 5 “4)
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48.

49.

50.

51.

52.

53.

54.

The area of the region enclosed by the curves

1 . .
y=x,x=e,y= — and the positive x-axis is
X

(D % square units (2) 1 square units

3) % square units 4) % square units

The area (in square units) bounded by the
curves y = Jx ,2y—x+3=0,x-axis, and lying
in the first quadrant

1) 9 ) 36 3) 18 (4)%7

T
The integral I\ll +4sin? % -4 sin% dx equals
0

(1) 4B3-4 2) 4%—4—%

(3) n-4 (4) %—4—4\5

The area of the region described by 4 = {(x, ):
xX2+y2<landy2<1—x}is

T 2 T 2
(1 273 2 713

n 4 n 4
A3) 213 “4) >3

. t logx2 .
The 1ntegral_[ 3 Sodx s

5 logx” +1log(36 —12x + x7)

equal to
(1 2 2 4 31 “4) 6

The area (in sq. units) of the region described
by {(x,y);y?<2xand y>4x—1} is

7 5
(1 ) 2 a
15 9
@ = @ =

The area (in sq. units) of the region {(x, y) : y*
>2xand x* +1? <4x, x>0,y >0} is
8 42

3

(1) ™3 Q) n

5S.

56.

57.

58.

59.

T 242 4
3) —— 4) n——
3) 23 4 3
The area (in sq. units) of the region {(x, y): x >

0,x+y<3,x*<4ypandy<1+ x }is

3 59
M 3 @ =

7 5
O @ 3

SCCZX

[ ra a
lim 2—2 equals
P 2 T
4 16

M 2 @ 212

T T
3 2 f(lj @) 42)

T 2

1 .4 4
The value(s) of j @ dx is (are)
0 +Xx

22 2

(1) T @
71 3w

3) 0 @ 5 2

Let f be a real-valued function defined on the
interval (-1, 1) such that

X
exf)=2+ [ Nt*+1 dt forall
0

x € (=1, 1) and let ! be the inverse function
of £. Then (f') (2) is equal to

1 1 1
1 2) - 3) = 4) -
e)) () 3 3) > “4) p
The area enclosed by the curves y = sin x + cos x
and y = |cos x — sin x| over the interval [0, g} is
() 4(v2-1) @ 2V2(v2-1)
3) 2(ﬁ+1) @) 2ﬁ(ﬁ+1)

DEFINITE INTEGRATION AND APPLICATION OF INTEGRALS
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60.  The following integral | (2cosec x)17 dx is equal to

Aol

log(1++2)
M 2+ adu
0
log(1++/2)
) I (e +e™) du
0
log(1++/2)
3) f (@ —e ")V du
0
log(1++/2)
4) I 20" —e™) 0 du

Integer Type Questions (61 to 75)

1 2
1
61. If a = I(e9x+3tan x) 12+9§ dx where
0 1+x

tan-! x takes only principal values, then the

value of (loge [1+a | %j is

62. Letf: R —> R be a function defined by f(x) =

[x], x<2 . .
where [x] is the greatest integer
0, x>2
2 2
less than or equal to x. If 7= I EACH dx ,
24 f(x+1)

-1
then the value of (4 /1) is
63.  Area of the region

{(x,y)eR2 :yZ,”x+3| ,5y£x+9£15} is

equal to k, then value of 2k is
/2

64. I J1+sin2x dx equals
0

DEFINITE INTEGRATION AND APPLICATION OF INTEGRALS

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

The value of 'T [—tan_l x] dx, where [.]

—tanl

represents greatest integer function is

3

The value of j (| x—2|+x]) dxis ([x] stands
-1

for greatest integer less than or equal to x)
tocot ' x

The value of j

-1

dx is

T

’x = —— , (where [- ] denotes
logll
greatest integer function) then value of & is
107
The value of [ (sinx|+|cosx|) dxis
0

The area bounded by curve y =ex, y =1,y =3
and y-axis is Mn3+u, A,uel then A+p =

If [x] stands for the greatest integer function,

10 2
the value of I [x7]

[2—28 5 dx is
2 [x x+196]+[x"]

lxl
Jo

1€

dx equals
Area enclosed by the curve [x = 2|+ [y + 1| =1
is equal to (in sq. unit)

2
X

j sec’ tdt

The value of lim -2 - , is equal to
x>0  xsinx
The equation of a curve is given by y = f(x),

where f '(x) is a continuous function. The
tangent at points (1, /(1)), (2,/(2)) and

T T T
3,3 make angles —, — and —
(3./3) gles . 3 2

respectively with positive x-axis. Then

3 3
k
' " dx ” dx,. l -
! S0 f"(x) dx + ! S is equal o=

then the value of k is
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DIFFERENTIAL EQUATIONS

Single Option Correct Type Questions (01 to 64)

(c, C, d, k, A1, A», A3 are constants)

1.

If@ + 2_y =0,y (1)=1, then y(2) =
dx X

1 1 1
(1 7 (2) 4 (3)—5 “4) 2

. . . . d
Solution of the differential equation d_y +
X
1 2
Ty =0is
V1—x?

(1) tan'y+ sin'x =¢
(2) tan'x+ sin’ly =c
(3) tan'y.sin'x =¢

(4) tan'x—sin'y=c¢

Solution of y — xdy =)'+ dy
dx dx

is

1) x+DHA+y)=c

2 (1+x)(1+y)=cx’

BG) x+Hd-»=cy

4) x—y+xly-l=c

If (x* + y2) dy = xydx and y(1) = 1 and y(x,)) = e,
then x, =

(1) 3e @2e (B @Be
The solution of (x +y + 1) dy =dx is

(1) x+y+2=Ce

(2) x+y+4=Cilny

() In(x+y+2)=Cy

4) Inx—y+2)=C+y

If y(¥) is solution of (¢ + 1) % -ty=1,y(0)=-1,

then y (1) =

mi o2 ¢-L el
4 2 2

If y,(x) is a solution of the differential equation

? + fix) y = 0, then a solution of differential
X
. dy .
equation & + flx) y =r(x) is
x

1
M~ [n@) dax

r(x)
Nn(x)
@) [reoy(x) dx

@ [ n() de

@) »(0) [—= dx

If y,(x) and y,(x) are two solutions of & + fix)
X
v =r(x) then y,(x) + y,(x) is solution of

(1) % Xy =0

X
@ Y oty -rw
3 Y ifoy-2w

@ Yoy -20)



PARAKRAM JEE MAIN BOOKLET

10.

11.

12.

13.

14.

15.

Solution of differential equation f{x) ? =f?
X

(x) +flx) y + f(x)y is
(1) y=Afx)+ce

(@) y=-fx)+ce

(3) y=—fx) +ce' fix)
@) y=cfx)+e

Solution of (2x — 10y") % +y=0is
X

() x=10y" + &’
@) xv=2+c

(1) 0’ =2"+c
(3) x=10"+c¢y

. . d .
Solution of sin y d_y =cosy (1 —xcosy)is
X

(1) secy=x+1+ce”

(2) secy=x+1+ce"

(3) cosy=x+1+ce

4) tany=1+ce”

Solution of sec” y dy + tan y dx = dx is
(1) coty=e"+2x +c

(2) secy=x+1+ce"

(3) tany=¢"

4) tany=1+ce”

If xdy = y(dx + ydy), y (1) = 1 and y(x,) = -3,
then x, =

1
Q) 1

1
3) —3

2) -15

4 B e

The general solution of (2x° — xy%) dx + (2 —

x*y)dy=01is

) X+ —yt=c

Q) - +yt=c

3) e x2y2 7y4 —c

@) x*+xhieyt=c

General solution of the differential equation

LA P
X +y X +y

DIFFERENTIAL EQUATIONS

16.

17.

18.

19.

1) x+ tanl[lj =c

X

@) x+tan' L =¢

(3) x—tan (Zj

X

c

X

(4) 2x-3tan’! (XJ =c

General solution of the differential equation ¢
dx+ (xé" -2y)dy=0is
(1) x¢—y'=c
(3) ye+x=c

() ye' —x*=c¢
4) x¢—1=¢
xdy _
Statement -1: The solution of D.E. %
X =y
2

+c

2. . 1 mx
= mx” is given by tan z
x

T
Statement -2: The solution of differential
dy .y

equation . +==sinxisx(y + cosx) =sinx
X X

+c
(1) Statement-1 and Statement-2 both are True
(2) Statement-1 and Statement-2 both are false

(3) Statement-1 is True, Statement-2 is False
(4) Statement-1 is False, Statement-2 is True

A curve passes through (2, 0) and slope at point
(x+1)" +(y-3)

P(x, y) is . The area between
(x + 1)
curve and x-axis in 4th quadrant is
(1) 2/3 2)1/3
3) 2 4) 4/3
2
The solution of the equation % =eis
X
2x —2x
(1) 64 2) £ +ex+d
() e¥radd @) {eFvcrd
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20.

21.

22.

23.

24,

The solution of the differential equation (1 + y*)
-1
+(x—e™ ) L. 0, is
dx

(1) (x—2)=ke™

-1
— eZtan y +k

-1

(2) 2xe™ Y
-1

(3) x e™ Y=tan'y+k

-1 -1
(4) X eZtan y etan y +k
The solution of the differential equation y dx +
(x +x)dy=01is

() —L=¢
Xy

@ Lty =c
Xy

3) L+ nly=c
Xy

@) In|yl =cx
If x % =y(Iny— Inx + 1), then the solution of
X

the equation is

(1) In [fj =cy
y

3) xIn (%j=cy

2) In [Zj =cx
x

4) yin (£]= cx
y

The solution of the differential equation % =
X

Xty satisfying the condition y (1) =1 is
X

(2) y=xlogx +x
4) y=xlogx +x

(1) y=logx +x
(3) y=xe"
Solution of the differential equation cos x dy =

y(sinx —y) dx, 0 <x < g is

(1) ysecx=tanx +c
(2) ytanx=secx + ¢
(3) tanx=(secx +c)y
(4) secx=(tanx +c¢)y

25.

26.

27.

28.

Let /be the purchase value of an equipment and
V(f) be the value after it has been used for ¢
years. The value V() depreciates at a rate given

by differential equation % =— KT - 1),

where k& > 0 is a constant and 7 is the total life
in years of the equipment. Then the scrap value
V(T) of the equipment is

1 kT?
) 77— 2) - =
(1 . 2 5
k(T —1)?
2
Consider the differential equation y’dx +

3) I- @) ™

(x—lj dy=0.1fy (1) = 1, then x is given by
Y

1 1

y y
1y 4- 2 _¢ @3- L+
y e y e
1 il
¥y y
3 1+L- & @ 1-Lee
y e y e

The population p(f) at time ¢ of a certain mouse
species satisfies the differential equation

@ = 0.5 p(¢) — 450. If p(0) = 850, then the
t

time at which the population becomes zero is :
(1) 2In18 2) In9

3) % In 18 4) In18

At present, a firm is manufacturing 2000 items.
It is estimated that the rate of change of
production P w.r.t. additional number of

workers x is given by Z—P =100 — 124/x . If
X

the firm employs 25 more workers, then the
new level of production of items is

(1) 2500 (2) 3000
(3) 3500 (4) 4500

DIFFERENTIAL EQUATIONS
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29.

30.

31.

32.

33.

Let the population of rabbits surviving at a time

t be governed by the differential equation )

dt
:% p(®) —200. If p(0) = 100, then p(¥) equals

(1) 600 —500 ¢” (2) 400 — 300 ¢
(3) 400 — 300 " (4) 300-200¢ "

If a curve y = f{x) passes through the point
(1, —1) and satisfies the differential equation,

y(1 +xy) dx =xdy, then f (—%j is equal to

4 2 4

2
() -3 @) 5 O 3 4) 3

Let y = y(x) be the solution of the differential

equation sin x? +ycos x =4x,x € (0,m). If

X
T Y.
— | =0, then y| = |is equal to
y(zj y@ o
8 2 4 2
1) ——= 2) ——m
(1) 5 (2) 5
4 -8
(B) —=n’ 4) —n’
CNE) 93

Let f{x) be differentiable on the interval (0, o)

2 2
such that (1) = 1 and lim /@ =x/® _,
t—>x I—x

for each x > 0. Then f{x) is

1 2% -1, 4x7
) —+— 2) —+——
O 3x 3 @ 3x 3
-1 2 1
() —+= ) -
X x
d 1-y?
The differential equation N7
dx y

determines a family of circles with

(1) wvariable radii and a fixed centre at (0, 1)

(2) variable radii and a fixed centre at (0, —1)

(3) fixed radius 1 and variable centres along
the x-axis

(4) fixed radius 1 and variable centres along
the y-axis

DIFFERENTIAL EQUATIONS

34.

35.

36.

37.

38.

The function y = f(x) is the solution of the

4
differential equation Z—y+ Yy _x +ox in
X

-1 1-x?
B
2
(-1, 1) satisfying f{0) = 0. Then If(x)dx is
B
2
T \/g T 3
) ——— 2) ———
0 3 2 @ 3 4
T \/5 T 3
3) ——— 4) ———
@ 6 4 @ 6 2

The order and degree of the differential equation

r i 3752
Y _las {d_i/J } are respectively
X

1 41 2 3,3 3415 & 43
The degree of the differential equation xy +

3 4
Q =sin d—i} is
dx’ dx

() 3 (2) 4
3) 0 (4) Not defined
The general solution of the differential equation

dy .
—=cotx.cotyis
dx

(1) cosx=ccosecy (2) sinx=csecy
(4) cosx=csiny

The solution of the differential equation

(3) sinx=ccosy

Q_ y —y=2 is

dx  x*+2x-3

(1) Lenl2=2 Lo, 2E3
y+1l| 2 |x-1

@) Lo 2t Lyl x=0 .

3 |y-2| 4 |x+3

3) 20n| 2L S0 ZH3] 1.

y=2 x—1

@ 4m|X=2 =30

x+3
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dyldx _

39.  The solution of differential equation ¢ X+
1,(0)=31s
(1) y=xInx|-x+2
2) y=x+D)Inx+1-x+3
(3) y=xIn|x|+x+3
@ y=—@+)nx+1+x+3
40.  The general solution of the differential equation
dy .
In| — |=x+y18
n(dx) x+y
(1) e+e’=c¢ 2) e+e?’=c
B) e+ =c¢ @) e+ =c
41. The solution of the differential equation
Y (2x+y)* is
dx
(1) ! (n 2x+y—\/5:x+c
2\/5 2x+y-— \/5
2) ! ln 2x+y+\/5=x+c
2\/5 2x+y-— \/5
1 4 (2x + y)
(3) —=tan =x+c
2 2
2x+
(4) tan ( a y) =x+c
2
42. The solution of the differential equation
@ = ! is
dx x+y-3

(1) x=ce'-y+2 2) y=x+ce-2
(B) x+ce’-y=5 4) x+cd=y+3

43. The solution of the differential equation
(2 xy—x) dy+ydx=01is

(1) lny+yx/y=c
(2) e =\x/y+c
3) ﬁny=«fx/y +c

4) & +yx/y=c

44.

45.

46.

47.

48.

of differential

(xsin X} dy = (y sin2 — Zx) dx is
x x

(1) sin(zj =20n| x| +c
X

The  solution equation

2) cos(zj =/ln|x|+c
X

3) sin(lj = fn|x|+c
X

(4) cos(lj = 20n| x| +c
X
The general solution of ydx + (x*—xy + y*)dy =0

(D) tan_l(fj+ﬁny+c:0
y

) 2tan_l(£]+ﬁny+c:0
y

3) En(y+«/x2+y2)+£ny:c

@) sin™ (f} +ilny=c
y

The solution of differential equation
¥

ﬂ+l=e_ is

dc x i

(1) 2xe”=cx’-1
B) 2xeV'=cx?+1

The solution of the
Y__r
dx 2ylny+y—x
(1) xy=y'lny+c
(3) w=ylny+c
The solution of the
dy _—(y+y) .

> is
dx 1+x+xy

-y
1+

(3) y=x+tan'y+c¢

1
1) xy+—=1In
(1) xy 5

(2) 2x¢=x*+¢
4) xe?=cx*+1

differential equation,

2) xy=y'lny+c
@) xy=yny+ec
differential equation

‘ =c (2) xy+tan_'y =c
y

(4) xy+sin'y=c¢

DIFFERENTIAL EQUATIONS
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49.

50.

51.

52.

53.

The solution of the differential equation
dx x 3 .
—+=—=x1is

dy 'y

(1) 207+ e’y =1
(2) 26y +exy’ =1
@) y+aty’=1

B) '+ =1

The solution of the differential equation
G
dx  x"—1-2y

2
X

1
(1) —=—=2Iny+c
y

2

1
2) x_2 =—2lny+c
yo

(3) Xy=mhy+c
2

4 r =2lny +c
y

The solution of the differential equation (xy* +
y)dx = xdy is

(1) 3 +4x’=¢)’ () 3xY +ax’=¢)’
(3) 4y +3x’=¢’ 4) B +a’=¢
The solution of the differential equation

dy
X+y— 4
dx _ 2 +2y2 + 2 s
b <
Y dx

@ 21 ..
X

@) 2y:x Y4
X

Spherical rain drop evaporates at a rate
proportional to its surface area. The differential

DIFFERENTIAL EQUATIONS

54.

5S.

56.

57.

58.

equation corresponding to the rate of change of
the radius of the rain drop if the constant of
proportionality is k£ > 0, is

dr dr
1) — +k=0 2) ——k=0
(1) = (2) %

dr dr
3) —=k 4) — =2k
3) ok 4) 0 r

If m, n are order and degree of differential

. dy 3 dzy
equation y d_ +X | —5 |- Xy =C0sx then

x dx?
(1) m<n 2) m=n
3) m>n 4 m—-n=3
1f Y2 ihen the solution of differential
dx xy+x
equation is
(1) y=xe'tc 2) y=e+c
(3) y=cxe” 4) y=x+c
The solution of x* yl2 +xyy, - y? =0 are
(1) y=¢x ) xXy=C

3) % Iny=C+lInx (4) All of these

2

The solution of the differential equation K;

(1) y=ce +g¢, (2) y=ce'+g,

(3) y=ce +c, (4) y=ce™+c,

3

The solution of the differential equation %
X
d*y Cn 1
=8 —- satisfying y(0) = — , y, (0) = 0 and
dx* 8
y,(0)=11is

(1) 32y=(e"-8x)+7
(2) 64y=("-8x)+7
(3) 48y=(e*-8x)—7
(4) 56y=("+8x)+7
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59.

60.

61.

62.

63.

The solution of the differential equation
VY= 3y22 is

(1) x=A)" +4,y+4,

(2) x=4,y+4,

(3) x=4,y +4,y

4) y=4,x+4,

The solution of differential equation
x dx—y dy 1+x* -2 is
x dy—y dx x*—y?
2 2 > 2 cx+y)
(1) \/ -y +Jl+x -y _?
X =y
2) \/xz—y2 +\/l+xz—y2 :c(2x+)/2)
X +y

(3) xy+y’=5
@) xy-y'=c
If gradient of a curve at any point P(x, y) is

+y+1 . .
XEVEL and it passes through origin, then

2y+2x+1
curve is
3x+3y+2
(1) 6y+3x=1In %‘
3x+3y+2
2) 6y—3x=1In %‘
3x+3y+2
(3) 5y—3x=1In M‘
2
3x+3y+2
(4) 6y—5x=1In %

The degree of the differential equation

(d3y/dx3)2 d2y

e +Xx E +y= 0is
(N 1 () 2
3) 3 (4) not defined

The equation of curve passing through (3, 4)
and satisfying the differential equation

dy : dy .
- + — — —x=0
y[de (x—=») = X is

64.

(1) x—y+1=0

2) x+y+1=0

3) x+ty-1=0

4 2x+y-1=0

The general solution of the differential equation
Y 2xe” Y s

dx

(1) g

2

2) eV+e" =c
2

3) &'=¢" +c

4 e V=c

Integer Type Questions (65 to 73)

65.

66.

67.

68.

69.

It ?zy +3 >0 and 3(0) = 2, then y(In 2) is
X
equal to :

Let y(x) be the solution of the differential equal

(x log x) ? +y=2xlog x, (x > 1). Then y(e)
Ix

is equal to

If (2 + sin x) ? +(y+1)cosx=0and y(0)=
x
Y . 1.
1, then y(—] is equal to K then — is
2 K
. . dy
If y(?) is a solution of (1 + #) i ty=1and

y(0)=—1, then y(1) is equal to K then |11<—| is
An right circular cone of height / and radius R
is pointed at bottom. It is filled with a volatile
liquid completely. If the rate of evaporation is
directly proportional to the surface area of the
liquid in contact with air (constant of
proportionality £ > 0). The time in which whole

L . nH .
liquid evaporates is FaE then 7 is equal to

DIFFERENTIAL EQUATIONS
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70.

71.

The solution of the differential equation

d .
d_y I+x+y =x+y—-1lis2t+kin|t—1]+
x

kyln|t+2|=x+c,
where ¢ =[x+ y+1, then |k + k| =
dy

The solution of the differential equationd—
x

2 2

_X=2y+3 is 2xy + y?zx?—kly+7u2x+c

- 2x+y+4
then | A, +2, |=

DIFFERENTIAL EQUATIONS

72.

73.

The solution of the differential equation ? +
X
Yy cot x = sin x is y sin x = k(2x — sin2x) + ¢ then

1 .
kis —, then n is equal to
n

Let fbe a real-valued differentiable function on
R (the set of all real numbers) such that f{1) =
1. If the y-intercept of the tangent at any point
P(x, y) on the curve y = f{(x) is equal to the cube
of the abscissa of P, then the value of

f(=3) is equal to
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PROBABILITY

Single Option Correct Type Questions (01 to 62)

Two dies are rolled simultaneously. The
probability that the sum of the two numbers on
the top faces will be at least 10 is:

(1) 1/6 2) 112

3) 1/18 4 1/5

In a horse race the odds in favour of three
horses are 1:2, 1:3 and 1: 4 . The probability
that exactly one of the horse will win the race

11 47
)] 0 2 P
13 11
3) 30 “4) I

Let the parameters a, b, ¢ are chosen by
throwing a die three times respectively, then the
probability that f{x) = x> + 6ax> + 2bx + ¢, is an
increasing function, is

1 1
(D 6 2 s
1
3) 556 @® 1

The chance that a 13 card combination from a
pack of 52 playing cards is dealt to a specified
player in a game of bridge, in which 9 cards are
of the same suit, is

O 4.5%¢, . ¥c,
52C13
) 41.8¢, . ¢
52C13
13C9 39C
3 :
(€) 2
13
Gy
4
Sy

15 coupons are numbered 1, 2, 3,..., 15
respectively. 7 coupons are selected at random
one at a time with replacement. The probability
that the largest number appearing on a selected
coupon is 9 is:

9 )¢ 8y
(1) (Ej @ (Gj

3Y 97— g’
N —
2n boys are randomly divided into two
subgroups containing n boys each. The
probability that the two tallest boys are in
different groups is

n n-1
1 2
M) 2n—-1 @) 2n—-1
3) 2n-1 (4) none of these

4n*
If 12 tickets numbered 0, 1,2, ....... 11 are placed
in a bag, and three are drawn out, then the
chance that the sum of the numbers on them is
equal to 12 is:

2 1
(1 3 2 3
3 3
3) 5 “) 35

In drawing of a card from a well shuffled
ordinary deck of playing cards the events ‘card
drawn is spade’ and ‘card drawn is an ace’ are
(1) mutually exclusive

(2) equally likely

(3) forming an exhaustive system

(4) none of these
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10.

11.

12.

13.

Out of 13 applicants for a job, there are 5
women and 8§ men. It is desired to select 2
persons for the job. The probability that at least
one of the selected persons will be a woman is
(1) 25739 (2) 14/39

3) 5/13 (4) 10/13

There are three events 4, B, C one of which
must, and only one can, happen; the odds are 8
to 3 against 4, 5 to 2 against B. The odds against

Care
(1) 34:43 (2) 43:34
(3) 53:45 (4) 43:53

Of the three independent events £}, E, and Fj,
the probability that only E; occurs is o, only £,
occurs is 3 and only F3 occurs is y. Let the
probability p that none of events E;, E, or Ej;
occurs satisfy the equations (o — 23)

p = afand (B- 3y) p = 2By. All the given
probabilities are assumed to lie in the interval
0, 1).

Probability of occurrence of £, _

Then —

Probability of occurrence of Ej
(1 4 @ 3
(3) 6 “4) 7

A fair die is tossed. If the number is odd, then
the probability that it is prime is

2 1

Q) 3 2 5
1

3 1 “4) 3

A pair of dice is thrown. If total of numbers
turned up on both the dies is 8, then the
probability that the number turned up on the
second die is 5’ is

(1 2

3)

S
36
1

- 4
5 “4)

wmiNn =

PROBABILITY

14.

15.

16.

17.

18.

If odds against solving a question
independently by three studentsare 2:1,5:2
and 5 : 3 respectively, then probability that the
question is solved only by one student is

31 24
(D % 2 %
25 29
3) 3 4 3%

Bag A contains 2 white and 3 red marbles and
bag B contains 4 white and 5 red marbles. One
marble is drawn at random from one of the bags
and is found to be red. The probability that it
was drawn from the bag B is

4 25
(D ) 2 2
36 41
3) P 4 =3

If M & N are independent events such that 0 <
PM) <1 & 0 < P(N) < 1, then choose the
incorrect option:

(1) M & N are mutually exclusive

(2) M& N are independent

(3) M & N are independent

4 P M/N +P M/N =1

2/3" of the students in a class are boys & the
rest girls. It is known that probability of a girl
getting a first class is 0.25 & that of a boy is
0.28. The probability that a student chosen at
random will get a first class is:

(1) 0.26 (2) 0.265

3) 0.27 (4) 0.275

A basket contains 5 apples and 7 oranges and
another basket contains 4 apples and 8 oranges.
One fruit is picked out form each basket. Find
the probability that both fruits are apples or
both are oranges:

24 56
) == 2) 22
o @ 1

68 76
3 = 4 2
® 1 @ 1
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19.

20.

21.

22,

If £y and E are two events such that

E E
Py =t Pl 2] L gng p[ EL 2L hen
4 E E 4

1 2 2
P(E,nE,), P(E)) and P(E>) are in
(1) AP
(2) G.P.
(3) H.P.

(4) Neither G.P. nor A.P. nor H.P.

There are 4 urns. The first urn contains 1 white
& 1 black ball, the second urn contains 2 white
& 3 black balls, the third urn contains 3 white
& 5 black balls & the fourth urn contains 4
white & 7 black balls. The selection of each urn
is not equally likely. The probability of

241
34

randomly select one of the urns & draw a ball,
then the probability of ball being white is:

selecting ith urn is i=1,2,3,4).If we

569 27
) 2= 2) =
W Y406 @ 5
8 729
3) — 4 =2
G 25 @ Ta06

A natural number P is chosen at random from
the first 1000 natural numbers. If [ ] denotes the
greatest integer function, then the probability

that [£}+[£}+[f} = 3P (where x € R) is
2 30

3] s

31 33
) — 2) =
M To00 @ 599

33 67
3) —— 4 =
G To00 @ To00

A 9 digit number using the digits 1, 2, 3, 4, 5,
6, 7, 8 & 9 is written randomly without
repetition. The probability that the number will
be divisible by 9 is:
(1) 1/9

3) 1

) 12
4) 91/9°

23.

24.

25.

26.

27.

A bag contains 6 white, 7 red and 5 blue balls.
Three balls are drawn at random. The
probability of the event ‘balls drawn are, one of
each colour’ is

37 35
(N 6 2 6

35 2
3) 36 4 3

A coin whose faces are marked 3 and 5 is tossed
4 times. what is the probability that the sum of
the numbers thrown being less, than 15?

5
M 7
2

3)

= N

1
“) 3

Two whole numbers are randomly selected &
multiplied. The probability that the unit's place
in their product is 0 or 5 is:

(1) 173 (2) 16/25

3) 9/25 4 1/5

A letter is known to have come either from
"KRISHNAGIRI" or "DHARMAPURI". On
the post mark only the two consecutive letters
"RI" are visible. Then the chance that it came
from Krishnagiri is:

(1) 3/5 (2) 273

(3) 9/14 (4) none of these
A card is drawn from a pack, the card is
replaced & the pack shuffled. If this is done 6
times, the probability that the cards drawn are
2 hearts, 2 diamonds & 2 black cards is:

(1) 90/1024

(2) 45/1024

(3) 1/1024

(4) 45/256

PROBABILITY
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28.

29.

30.

31.

In an experimental performance of a single

throw of a pair of unbiased normal dice, three

events £, E, & E; are defined as follows:

E|: getting a prime numbered face on each
dice

E,: getting the same number on each dice

E5: getting a sum on two dice equal to 8. Then
correct option is

(1) the events £, E, & E; are not mutually
exclusive

(2) the events E, E, & E; are not pairwise
mutually exclusive

(3) P(E;|E))=2/9.

(4) All of these

In a certain factory, machines 4, B and C

produce bolts. Of their production, machines 4,

B and C produce 2%, 1% and 3% defective

bolts respectively. Machine A4 produces 35% of

the total output of bolts, machine B produces

25% and machine C produces 40%. A bolt is

chosen at random from the factory's production

and is found to be defective. The probability it

was produced on machine C, is

6 23
) 1 2 s
24 3
3) Ty 4 1

In a purse there are 10 coins, all 5 paise except
one which is a rupee. In another purse there are
10 coins all 5 paise. 9 coins are taken out from
the former purse & put into the latter & then 9
coins are taken out from the latter & put into
the former. Then the chance that the rupee is
still in the first purse is:

(1) 9/19 (2) 10/19

3) 4/9 (4) 10/5

A, B, C in order draw a card from a pack of
cards, replacing them after each draw, on
condition that the first who draws a spade shall
win a prize. Their respective chances of
winning are

16 12 9 16 9 11
D = —=.= 2 —=.= =
37 37 37 37 37 37
111
3 —,—,— 4) None of these
3) 3% “4)

PROBABILITY

32.

33.

34.

Out of 11 persons sitting at a round table, 3
persons 4, B & C are chosen at random, then
the probability that no two of these are sitting
next to one another is

1 2 @ L

15 11
7
15
A biased coin with probability p, 0 <p <1 of
heads is tossed until a head appears for the first

4
3) “) 5

time. If the probability that the number of
tosses required is even is 2/5, then p equals
5 1

M 2 7

1

1
G 3 @ 3

STATEMENT-1: Since sample space of the
experiment '4 coin is tossed if it turns up head,
a die is thrown' is {(H, 1), (H, 2),
(H,3),(H,4), (H,5), (H,6), T}.

Prob. of the event {(H, 1), (H, 2), (H, 5)}

is =

STATEMENT-2: If all the sample points in
the sample space of an experiment are pair wise
mutually exclusive, equally likely and
exhaustive, then probability of an event E is
defined as

P(E) = Number of sample points favourable to the event E

Total number of sample points in the sample space

(1) Statement -1 is true, Statement-2 is true ;
Statement -2 is not a correct explanation
for Statement -1.

(2) Statement-1 is true, Statement-2 is false.

(3) Statement -1 is false, Statement -2 is true.

(4) Statement -1 is true, Statement -2 is true;
Statement-2 is a correct explanation for
Statement-1.
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3s.

36.

37.

38.

STATEMENT-1: If 4 and B are two
independent events such that P(4) = O,
P(B) # 0, then A and B can not be mutually
exclusive.

STATEMENT-2: For non-zero independent
events 4 and B, we have P(4/B) = P(A) which
is not so for

mutually exclusive events.

(1) Statement -1 is true, Statement-2 is true
(2) Statement-1 is true, Statement-2 is false.
(3) Statement -1 is false, Statement -2 is true.
(4) Statement -1 is false, Statement -2 is false
For an oral test ‘25” questions are prepared in
which 5 questions are good and 20 questions
are difficult. If two question is given to two
candidates 4 and B each in that order, the
probability that B gets a good question is

(1) 2

3) “4)

N — |
N | =

A and B play a game where each is asked to
select a number from 1 to 25. If the two
numbers match, both of them win a prize. The
probability that they will not win a prize in a
single trial, is

1 24

M = 2 =
2 3

3 = @ 3

The probability of India winning a test match
against West-Indies is 1/2
independence from match to match. The
probability that in a match series India's second
win occurs at the third test is

M 1

assuming

8
1
@) 7

39.

40.

41.

42.

In a combat, 4 targets B, and both B and C
target 4, The probabilities of 4, B, C hitting
their targets are 2/3, 1/2 and 1/3 respectively.
They shoot simultaneously and A is hit. The
probability that B hits his target whereas C does

not is

1
(1) 3 (2)

1 1
3) 5 4 s

Five horses are in a race. Mr. A selects two of
the horses at random and bets on them. The
probability that Mr. A selected the winning
horse, is

4 3
I — 2) =
(1) 5 (2 s
1 2
3 — 4) =
(3) 5 “) 5
Events 4, B, C are mutually exclusive events

such that P(4) = % . P(B) = I_Tx and P(C)

= % . The set of possible values of x are in

the interval:

11

(1 2
(2) 3 5}

(1 13
(3) 3 ?}
@ [0,1]

The probability that 4 speaks truth is 4/5 while
this probability for B is 3/4. The probability that
they contradict each other when asked to speak

on a fact, is
(1) 3720 2) 1/5
(3) 720 4) 4/5

PROBABILITY
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43.

44.

45.

46.

47.

Let 4 and B be two events such that

— 1 1 1
P(AuB)=—, P(A4 nB) == and P(d)=—,
(AuB)=, P )= (A)=7

where A stands for complement of event A.
Then events 4 and B are

(1) mutually exclusive and independent

(2) independent but not equally likely

(3) equally likely but not independent

(4) equally likely and mutually exclusive
Three houses are available in a locality. Three
persons apply for the houses. Each applies for
one house without consulting others, The
probability that all the three apply for the same
house, is :

(1 7/9 2) 8/9

3) 1/9 4 2/9

If A and B are two independent events such that

P(A):% and P(B):% then P(i‘”?j is

AuB
equal to:
1 7
1) — 2) —
6] 0 ) 0
3) % (4) Zero

It is given that the events 4 and B are such that
P(A4) = l,P (é) 1 and P (Ej -2 .

4 B 2 A 3
Then, P(B) is:

2

“4)

A die is thrown. Let 4 be the event that the
number obtained is greater than 3. Let B be the
event that the number obtained is less than 5.
Then P(4 U B) is

3
M 3 2 0
3 1 4 <

PROBABILITY

48.

49.

50.

One ticket is selected at random from 50 tickets
numbered 00, 01, 02, ..... , 49. Then the
probability that the sum of the digits on the
selected ticket is 8, given that the product of
these digits is zero, equal :

1 5
(D 7 2 "

1 1
3) 0 4 "

Four numbers are chosen at random (without
replacement) from the set {1, 2, 3, .....,20}.

Statement -1 : The probability that the chosen
numbers when arranged in some order will

form an AP is L
85

Statement -2 : If the four chosen numbers form

an AP, then the set of all possible values of

common

difference is {£1, +2, +£3, £4, £5}

(1) Statement -1 is true, Statement-2 is true ;
Statement -2 is not a correct explanation
for Statement -1.

(2) Statement-1 is true, Statement-2 is false.

(3) Statement -1 is false, Statement -2 is true.

(4) Statement -1 is true, Statement -2 is true;
Statement-2 is a correct explanation for
Statement-1.

An urn contains nine balls of which three are

red, four are blue and two are green. Three balls

are drawn at random without replacement from

the urn. The probability that the three balls have

different colours is:

(1 2

7
1
@ 5

—_

2
@) 3

(O8]

1
“) 3
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51.

52.

53.

54.

Three numbers are chosen at random without
replacement from {1, 2, 3, .., 8}. The
probability that their minimum is 3, given that
their maximum is 6, is

1 2 @

€) (4)

wmN »n|—

8
1
4

A pair of fair dice is rolled together till a sum
of either 5 or 7 is obtained. Then the probability
that 5 comes before 7 is

(1 2

N|W |-
o Mo

A3) “4)

3

Let two fair six-faced dice 4 and B be thrown
simultaneously. If £ is the event that die 4
shows up four, E, is the event that die B shows
up two and Ej is the event that the sum of
numbers on both dice is odd, then which of the
following statements is NOT True?

(1) E, and Ej5 are independent

(2) E, and E; are independent

(3) Ej, E, and Ej are independent

(4) E, and E, are independent

For three events 4, B and C, P(Exactly one of
A or B occurs) = P(Exactly one of B or C
occurs)

= P(Exactly one of C or 4 occurs) = % and P

(All the three events occur simultaneously)
1

=

Then the probability that at least one of the
events occurs, is

7 7
(1 7 2 I
7 3
3) P 4) 16

55.

56.

57.

58.

59.

It two different numbers are taken from the set
{0, 1, 2, 3,....., 10}; then the probability that
their sum as well as absolute difference are both
multiple of 4, is

6 12
(N 33 2 35
14 7
3 5 4) 35

IfP(B)=%,P(AmBm5)= % and P

(ZmBmC’) :%,thenP(Bm Q) is:

(1) 1/12 (2) 1/6

(3) 1/15 4) 1/9

Three distinct numbers are selected from first
100 natural numbers. The probability that all
the three numbers are divisible by 2 and 3 is

4 4
(1) 75 (2) 5

4 4
(3) 35 4) 1155

One Indian and four American men and their
wives are to be seated randomly around a
circular table. Then the conditional probability
that the Indian man is seated adjacent to his
wife given that each American man is seated
adjacent to his wife is

(1 2

3) “)

Three randomly chosen nonnegative integers x,
y and z are found to satisfy the equation x + y +
z=10. Then the probability that z is even, is

DN N =

1 36
M 3 @ 5

6 5
G 7 @

PROBABILITY




PARAKRAM JEE MAIN BOOKLET

60.

61.

62.

If two events 4 and B are such that P(4) = 0.3
and P(B) = 0.4 and P(4n B°) = 0.5, then the

value of P[B/(Av B)], is equal to

(1) @) 2

3) “4)

Three persons 4, B and C are to speak at a
function along with five others. If they all speak
in random order, then probability that 4 speaks
before B and B speaks before C is

(1 2

3
!
5

NP

D | W oo W
AN | N —

A3) “4)

The numbers ‘a and b’ are randomly selected
from the set of natural numbers. Probability
that the number 3« + 20 has a digit equal to 1 at

the units place, is P then p+qis: (Wherep &
q
q are co-prime natural numbers)

(1) 13 ) 19
3) 5 (4) 20

Integer Type Questions (63 to 72)

63.

64.

65.

A number is chosen at random among the set of
first 120 natural numbers the probability of the
number chosen from the set being a multiple of
Sor 15, is K then 5 K, is equal to:

If 4 and B are events such that P(4 L B) =

>

AW

P(ANB)= i P(Z):%, If P(AnB) is

~ie

, then K is equal to

The probability of a shooter hitting a target is
3 - .
e How many minimum number of times must

he/she fire so that the probability of hitting the
target at least once is more that 0.99?

PROBABILITY

66.

67.

68.

69.

70.

71.

72.

Two number b and ¢ are chosen one by one at
random (with replacement) from the numbers
1,2,3,4,5,6,7, 8 and 9. The probability that

X2+ bx + ¢ >0 for all real x is £ (p and g are

co-prime natural numbers) then |p —¢| is

A bag contains (n + 1) coins. It is known that
one of these coins has a head on both sides,
whereas the other coins are normal. One of
these coins is selected at random & tossed. If
the probability that the toss results in head, is
7/12, then the value of # is.

Two balls are drawn in succession from a box
containing 4 red, 3 white and 5 blue balls. The
probability of the event ‘one ball is red and
other ball is white’ is K then 11 K is equal to:
Two whole numbers are randomly selected &
multiplied. If the probability that the units place
in their product is "Even" is p & the probability
that the units place in their product is "Odd" is
q, then p/q is:

An urn contains 6 red and 4 blue balls. Two
balls are drawn without replacement. If the
probability of the event that 'the second ball

drawn is red' is £ , where p and ¢ are coprime,

then the value of p + ¢ is

If the probability that units digit in square of an
even integer is 4 is p, then the value of 5p is

If alphabets of word RAKESH are written in
given boxes, then probability that no row

remains empty is % (where a & b are coprime)

then a + b, is equal to
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STATISTICS

Single Option Correct Type Questions (01 to 66)

1.

Find the A.M. of the series 1, 2, 4, 8, 16, ...., 2"

2n+l _ 1 2n+2 _1
(1) (2)
n+l n
2" -1 2" -1
3) 4)
n+l
N observations on a variable x are
x;i=A+iBfori=1,2,3, ... , n where 4, B

are real constants. The mean of the observation
is
U)A+BQ%2

n+l

(2) nA+B

n+l

(3) A+Bn

n

M(xy, X9y X3 ceeeeeeene x,) defines a measure of
central tendency based on n values
X1y X2y X35 weveeneen x,. Consider the following
measured of central tendency

(1) Arithmetic mean

(2) Median

(3) Geometric mean

which of the above measure satisfy/ satisfies
the property

b b b
N 2 ) Yn
select the correct answer using the code below

Y [_ X% _]

(1) 1only (2) 2 only
(3) 3only (4) 1and 3
If values a, b, c,...... j, p occur with frequencies

¢, "¢, c,,..," ¢, then mode is

(1) a 2) e

3) f @) k

The mean of 21 observations (all different) is
40. If each observation greater than the median
are increased by 21, then mean of observations
will become

(1) 50 (2) 50.5

3) 30 (4) 45

The scores of a batsman in ten innings are 38,
70, 48,34,42, 55, 63, 46, 54, 44. Find the mean

deviation about median.

43 44
e) 5 ) 5
41 42
3) 5 “) 5
The mean deviation about median of variates
13,14, 15,....,99,100 is
(1) 1936 (2) 21.5
(3) 235 4) 22

The mean deviation of an ungrouped data is 50.
If each observation is increased by 2%, then the
new mean deviation is

(1) 50 (2) 51

(3) 49 (4) 50.5
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10.

11.

12.

13.

14.

The mean deviation of an ungrouped data is 80.
If each observation is decreased by 5%, then
the new mean deviation is

(1) 76 ) 77
(3) 78 4) 79
The mean deviation from mean of the
observations a,a +d,a +2d, ...... a+2ndis
n(n+1)d?*
1) 2re
(1) 3
n(n+l) ,»
2) ———=d
(2) 5
2
3) a+ n(n+1)d
2
@ n(n+l)|d|
2n+1)
If X is the mean of xy, x,, Xj ...... x,,. Then the

algebraic sum of the deviations about mean X
is

(1) 0 2

= |

3) nX @) (n-1) X

If the algebraic sum of deviations of 20
observation from 30 is 20, then the mean of the
observation is

(1) 30 (2) 30.1
(3) 29 4) 31
Variance of first 20 natural number is
133 379
1) — 2) =2
(1) 2 () 5
133 399
3) — 4) ==
3) 5 4) ,

The mean & variance of 7 observations are 8,
16 respectively. If 5 of the observations are 2,
4, 10, 12, 14, then the LCM of remaining two
observations is
(1) 16
(3) 20

(2) 24
4) 14

STATISTICS

15.

16.

17.

18.

19.

20.

21.

If n=10, X = 12, Xx2 = 1560, then standard
deviation c is

(1) 12 2) 13

3) 166 @ 12

The mean of distribution is 4 if coefficient of
variation is 58%. Then standard deviation of
distribution is

(1) 2.23 (2) 3.23

(3) 2.32 (4) 2.75

The sum of squares of deviations for 10
observations taken from mean 50 is 250. The
co-efficient of variation is

(1) 50% (2) 10%

(3) 40% 4) 30%

If the standard deviation of x|, x, ..... X, 18 3.5,
then the standard deviation of
2x1-3,-2x,-3,...-2x,—3 is

(n -7 2) -4

3) 7 4) 1.75

The marks of some students were listed out of
a maximum 100. The standard deviation of
marks was found to be 9. Subsequently the
marks raised to a maximum of 150 and standard
deviation of new marks was calculeted. The
new standard deviation

(1) 9 (2) 135
(3) -13.5 “4) -9
Find the arithmetic mean of
Gy, 2041C . n+1C,, |
2n+2 2n
(1 2 @ 2
n+l
2n+l
3) (4) None of these
n+l
A variable takes the values of 0, 1,2, ... .. , 1

with frequencies proportional to the binomial
coefficients

nCy, "Cy, "Cy, . . . ., "C,, then mean of the
distribution is
n n+l n
1 2) —
(1) 2 (2) 5
3) n n-1 @ n n+l
2 2
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22,

23.

24,

25.

26.

27.

Following is the record of goals scored by team
A in football session

Numbers of goalsscored 0 12 34
Numbers of matches 1 97 53

For team ‘B’ mean number of goals scored per
match is was 2 goals with variance 1.25. The
team which is more consistent

(1) 4 (2) B

(3) AorB (4) Notd4, B

The mean of two samples of sizes 200 and 300
were found to be 25, 10 respectively. Their
standard deviations were 3 and 4 respectively.
The variance of combined sample of size 500
is

(1) 70 (2) 60

(3) 67.2 4) 80

The first of the two samples has 100 items with
mean 15 and S.D. 3. If the whole group has 250

items with mean 15.6 and S.D. = /13.44 then
S.D. of the second group is

(1) 5 2) 4

3) 6 (4) 3.52

The average marks of 10 students in a class was
60 with standard deviation 4. While the average
marks of other 10 students was 40 with a
standard deviation 6. If all the 20 students are
taken together, their standard deviation will be
(1) 5.0 () 75

(3) 9.8 4) 112

The mean and variance of 5 observations of an
experiment are 4 and 5.2 respectively. From
these observations three are 1, 2 and 6 and A =
|x; — x5| + 8 where x; & x, are remaining
observations. Then number of solution of
equation 10 —x2 —2x =\ are

(1 2) 2

3) 3 4) 4

The mean and variance of 10 numbers were
calculated as 11.3 and 3.3 respectively. It was
subsequently found that one of the numbers

28.

29.

30.

31.

was misread as 10 instead of 12. How does the
variance change?

(1) variance decreases

(2) variance increases

(3) nothing can be said about variance

(4) variance remains unchanged.

STATEMENT-1: If 29:()61» -8 =9 and
i=1
9

S (x;—8)* =45 then S.D. of x{, Xy,...., Xg is 2.

i=1

STATEMENT-2: S.D. is independent of

change of origin.

(1) Statement-1 is True, Statement-2 is True;
Statement-2 is a correct explanation for
Statement-1.

(2) Statement-1 is True, Statement-2 is True;
Statement-2 is NOT a correct explanation
for Statement-1

(3) Statement-1 is True, Statement-2 is False

(4) Statement-1 is False, Statement-2 is True

If in a frequency distribution, the mean and

median are 21 and 22 respectively, then its

mode is approximately

(1) 205 (2) 22.0

(3) 24.0 (4) 255

Suppose a population 4 has 100 observations

101, 102, ........... , 200 and another population B

has 100 observations 151, 152, ....... ,250.If V,

and Vjp represent the variances of the two

populations respectively, then V,/Vy is

(H 1 (2) 9/4

(3) 4/9 (4) 2/3

The average marks of boys in a class is 52 and

that of girls is 42. The average marks of boys

and girls combined is 50. The percentage of
boys in the class is

(1) 40%

(3) 80%

) 20%
@) 60%

STATISTICS
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32.

33.

34.

3s.

36.

The mean of the number a, b, 8, 5, 10 is 6 and
the variance is 6.80. Then which one of the
folowing gives possible values of a and b?

(1) a=3,b=4 2) a=0,b=7
(3) a=5,b=2 4) a=1,b=6
Statement-1: The variance of first n even

2

natural numbers is

Statement-2: The sum of first » natural
n(n+1)

numbers is and the sum of squares of

first # natural numbers is n(n+1)2n +1) .

(1) Statement-1 is True, Statement-2 is True;
Statement-2 is a correct explanation for
Statement-1.

(2) Statement-1 is True, Statement-2 is True;
Statement-2 is NOT a correct explanation
for Statement-1

(3) Statement-1 is True, Statement-2 is False

(4) Statement-1 is False, Statement-2 is True

If the mean deviation of numbers 1, 1 +d, 1 +

2d, .....,1 +100d from their mean is 255, then

the value of |d| is equal to

(1) 10.0 (2) 20.0

(3) 10.1 4) 202

For two data sets, each of size 5, the variance

are given to be 4 and 5 and the corresponding

means are given to be 2 and 4, respectively. The
variance of the combined data set is

(1) 55 2) 6

3) 7 (4) 8.8

A scientist is weighing each of 30 fishes. Their

mean weight worked out is 30 gm and a

standard deviation of 2 gm. Later, it was found

that the measuring scale was misaligned and

always under reported every fish weight by 2

gm. The correct mean and standard deviation

(in gm) of fishes are respectively:

(1) 32,2 (2) 324

(3) 28,2 (4) 28,4

STATISTICS

37.

38.

39.

40.

41.

42.

Letx, x,, ....., X, be n observations, and let x
be their arithmetic mean and 62 be the variance
Statement-1: Variance of 2x; , 2x, , ...., 2x,, is
402

Statement-2: Arithmetic mean 2x; , 2x, , ....,
2x,1s4 X .

(1) Statement-1 is false, Statement-2 is true.
(2) Statement-1 is true, statement-2 is true

(3) Statement-1 is false, statement-2 is false
(4) Statement-1 is true, statement-2 is false.
All the students of a class performed poorly in
Mathematics. The teacher decided to give grace
marks of 10 to each of the students. Which of
the following statistical measures will not
change even after the grace marks were given?

(1) mean (2) median
(3) mode (4) variance
The variance of first 50 even natural number is
(1) g (2) 833
4
(3) 437 4) %

The mean of the data set comprising of 16
observations is 16. If one of the observation
valued 16 is deleted and three new observations
valued 3, 4 and 5 are added to the data, then the
mean of the resultant data, is

(1) 16.8 (2) 16.0

(3) 158 (4) 14.0

If the standard deviation of the numbers 2, 3, a
and 11 is 3.5, then which of the following is
true?

(1) 3a2-32a+84=0

(2) 3a2-34a+91=0

(3) 3a2-23a+44=0

(4) 3a2-26a+55=0

The mean weight of 150 person in a group is 60
kg. The mean weight of men in the group is 70
kg and that of women is 55kg. The number of
men is
(1) 50
(3) 100

@) 75
@) 25
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43.

44.

45.

46.

47.

48.

49.

Then mean of 11 observations is 25. If each
observation is decreased by 5, the new mean
will be

(1) 25 () 30

(3) 20 4) 15

The marks of some students were listed out of
a maximum 60. The standard deviation of
marks was found to be 5. Subsequently the
marks raised to a maximum of 100 and
variance of new marks was calculated. The new
variance is

25 625
) = 2) —
(1) 3 (2) 3

625 15
3 — 4) —
(3) 9 4) 9
Variance of first 10 natural numbers is

133 33
1) — 2) —
(1) 2 (2) 2
(3) 33 @ 2

Find the median of values 12, 17, 19, 8, 4, 23,
27

(1) 27 (2) 23

3) 17 4) 18

Find the mode of the data 3, 1, 1, 2, 3, 0, -3, 4,
1,2,3,3,5

(1) 1 (2) 2

(3) 0 “4) 3

If difference between mean and mode is 3, the
difference between mean and median is

(1) 3 2) 1
(3) 4 “4 2
Mode of the data is
xi (variate) frequency
G 8Co
4G, 8¢,
4Cs 8Cy
4c4 8C6

50.

51.

52.

53.

54.

(1) 4G (2) 3G,
(3) 8¢ 4 4G
Mean of 1,4, 7, 10, 13........... n terms is
(1) Bn-1)n
n

(2) (3n-1) 5

3n-1
(3) 5
4) (Bn-1)
If var(x;) = A then var(2x; + 3) is
(1) 2a+3 (2) 2A2
(3) 4r 4) 4L +9

Consider the following statement and choose
correct option

(i) wvariance can not be negative
(i1) S.D can not be negative

(III) Median is influenced by extreme value in
set of numbers.

(1) TTT (2) FIT
(3) FTF (4) TTF
The mean and variance of 7 observations are 7

and g . If 5 of the observation are 2, 4, 7, 11,

10, Then the remaining 2 observations are

(1) 3,6

2) 3,12

(3) 4,11

4) 5,10

If standard deviation of 1,2, 3,4, 5 is \/2 then

which of the following is correct?

(1) standard deviation of 1, 4, 9, 16, 25, is 2

(2) standard deviation of 1001, 1002, 1003,
1004, 1005 is /2000

(3) standard deviation of 1001, 1002, 1003,
1004, 1005 is+/2

(4) standard deviation of 1, 8,27, 16, 25 is \/5

STATISTICS
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5S.

56.

57.

58.

59.

60.

61.

The mean and variance of 100 numbers were
calculated as 11 and 2 respectively. Later it was
found that one of the number was misread 5
instead of 9. How does the variance change.

(1) Variance doesn't change

(2) Variance Increases

(3) Variance decreases

(4) Can't comment

If variance of x, x,, X3, X4, X5 1S o7, then
variance of 3x,+ 4, 3x,+ 4, 3x3+ 4, 3x4+ 4, 3xs5+
41is

(1) 46%+3 (2) 46°+9

(3) 9c? (4) 46° -3

The mean deviation about median of 34, 38, 42,
55, 63, 46, 54, 44, 70,48

(1) 8.2 (2) 84
(3) 8.6 (4) 8.8
Variance of first n» natural numbers is
2 2
n-—1 n- -1
1 2
M 24 @ 12
2 2
n- -1 n -1
3 4
3) 5 4) 3

In a batch of 20 students 8 have failed. The
marks of the successful candidates are 23, 27,
29, 18, 17, 19, 21, 27, 20, 24, 26, 28 . The
median marks are
(1) 22

(3) 18.5

The coefficient of variation of two series are
60% and 70% if their standard deviation are 21
and 14, then find ratio of their AMs

(2) 18
(4) can't determine

6 2
(1 2 2 3
4 7
3) 7 4) 2

The mean and median of some data is 14 and
12. Later it was discovered that every data

STATISTICS

62.

63.

64.

65.

66.

element should be increased by 2 units then
new mean and median will be

(1) 16,12 (2) 16,14
3) 14,12 (4) 10,8
Rohan worked for a firm as given below?

No. of weeks | Days each week he worked
2 weeks 1 day each week
14 weeks 2 day each week
8 weeks 5 day each week
32 weeks 7 day each week

What is the mean number of days rohan works
per week

(1 s () 6

3) 5.5 (4) 5.25

If a variate X is expressed as a linear function
of two variates U and ¥ in the form X=a U +

b V, then mean X of X is
(1) aU +bV Q) U+V
(3) aU + aU (4) None of these

The AM of n numbers of a series is X . If the
sum of first (n — 1) terms is &, then the nth
number is

(1) X —k Q) nX—k

(3) X —nk 4) %

If X, and X, are the means of two
distributions such that X, < X, and X is the
mean of the combined distribution, then

(1) X <X

@ X>X,

1+)_(2
2
4 X, <X<X,

3) X =

Coefficient of variation of two distribution are
50% and 60% and their arithmetic means are 30
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and 25 respectively. Difference of their
standard deviations is
(1) 0
3) 1.5

) 1
@) 2.5

Integer Type Questions (67 to 75)

67.

68.

69.

In a series of 2n observations, half of them
equal a and remaining half equal — a. If the S.D.
of the observations is 2, then |a| equals

If the mean deviation about the median of the
numbers a, 24, ....., 50a is 50, then |a| equals :

11 11

IfS x4 =11and 3 x,—4 > =44 then
i=1 i=1

the variance of xq, x5, X3 .....x1; 18

70.

71.

72.

73.

74.
75.

IfS. D. ofxl, X2y X3uuenn X4 is 3 then S. D 0f—4x1,

The mean of distribution is 6, If coefficient of
variation is 50%, then standard deviation of
distribution is

The mean deviation about median of variation
53, 54, 55......100 is

The mean of two samples of sizes 20 and 10
were found to be 11, 8 respectively. Their
variance were 4 and 34 respectively. The
variance of combined sample of size 30 is

The variance of first 5 even natural numbers is
The mean of 2 samples of sizes 50 & 40 were
found to be 63 and 54. Their variance were 81
& 36. The variance of combined sample of size
90 is

STATISTICS
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SINGLE OPTION CORRECT TYPE QUESTIONS (0170 57)

R RNAD;R L&

INTEGER TYPE QUESTIONS

58.
59.

@
2
(0]
@
(O]
Q)
(©))
2

(32)
(©6)

9. @
10. Q)
1. Q)
2. Q)
13, ()
14. @)
15. Q)
16. (1)

60.  (300)
61.  (60)

17. Q)
18. @)
9. @)
20 (@)
2. ()
2. (3
23. (3
4. ()
(58 T0 67)
62. (15)
63. (7

25.
26.
27.
28

29.
30.
31.
32.

64.

65.

“@
)
(©))
@
@
(©))
(©))
(©))

(18)
(266)

SINGLE OPTION CORRECT TYPE QUESTIONS (0170 63)

X RNAD R W=

(C))
Q)
(C))
(C))
@
@
3
(C))

9. )
10. @)
1. @)
2. @
13. )
14. @)
15. @)
16. (3

17. @)
18. @)
19. ()
20 (3)
21, (3)
22. @)
2.
2. (1)

INTEGER TYPE QUESTIONS (64 TO 73)

64.
65.

2
()

66. (22)
67. (0)

68. (14)
69. @

25.
26.
27.
28.
29.
30.
31.
32.

70.
71.

M
M
@
@
@)
3
@
@

(V)
a2)

33.
34.
35s.
36.
37.
38.
39.
40.

66.
67.

33.
34.
3s.
36.
37.
38.
39.
40.

72.
73.

1 |41
1 |42
1 |43
1 |44
2 |45
2 | 4.
2 |47
2 |48
(30)

18)

02. RELATIONS & FUNCTIONS

2 |41
1 |42
2 |43
1 |44
1 | 4s.
3) | 4.
2 |47
3) |48
(24)

©)

@
@
1
©))
“@
(&)
“@
(C))

)
“@
“@
@
&)
“@
“@
@

49.
50.
51.
52.
53.
54.
5S.
56.

49.
50.
51.
52.
53.
54.
55.
56.

(©))
2
(©))
3
@
3
(0]
@

@
2
@
@
@
(©))
C))
@

57.

57.
58.
59.
60.
61.
62.
63.

(0]

(©))
3
@
@
2
@
C))
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03. TRIGONOMETRY (TRI)

SINGLE OPTION CORRECT TYPE QUESTIONS (0170 65)

LR ADE DR

INTEGER TYPE QUESTIONS (66 TO 75)

6. (25 |6s. (@ [|70. @© |72. 3 |74 (0
6. @M |60 @ |71 © |[1B. @ |15 O

04. QUADRATIC EQUATIONS

SINGLE OPTION CORRECT TYPE QUESTIONS (0170 65)

LA B LD =

INTEGER TYPE QUESTIONS (66 TO 75)

6. (3 |68. @3 |70. @ |72 3 |74 ©
6. 1) |69 @ |71 (a8 [73. @ |75 (0

@ 1. @ |19 @ [28. @ [|37. @ |4
@ |1 @ |20 @ |29 @ |38 @ |47
@ |12 @ |2. @ [30. @ [39. @ |48
@ |13, 3 |22z @ [31. @ |40 @ |4
@ |14 @ |23 @ |32 @ |4 @ |50
@ |15 @ |24 @ [33 @ |42 @ |sn
@ |16 @ |25 @O |34 @ |43 @ |52
@ |17 @ |26 @ |35 @ |44 (@ |s3
@ |18 @ |27. @ |36 @ |45. @ |s54.

@3 |10. @ |19 3 |28 @3 |37 @ |46
@ |1 @ |20 @ |29 @ |38 @3 |47
3 |12 @ |21. @ [30. @ [39. @3 |48
@ |13, @ |20 @ 3. @ |40. (@) |49.
@ |14 @3 |23 @ |32 @ |4 (@ |50
@ |15 @ |24. @ |33 @ |42 @ |5
@ |16. @ |25 @ |34 @ |43 (2 |52
@ |17 @ |26 @3 |35 @ |44 @ |s3.
3 |18 @3 |27 @ |36 @ |45 @ |54.

@
(D)
&)
@
©))
“@
©))
©)]
1

)
3
©)]
3
@
3
©)]
“@
)

55.
56.
57.
58.
59.
60.
61.
62.
63.

5S.
56.
57.
58.
59.
60.
61.
62.
63.

(0]
2
(0]
(0]
@
(0]
@
(0]
2

(©))
2
(0]
@
@
@
@
@
2

64.
65.

64.
65.

@
3

@
@
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05. COMPLEX NUMBERS

SINGLE OPTION CORRECT TYPE QUESTIONS (0170 62)

@ |9 @ |17 @
@ |10 @ |18 (@
@ 1. @ |1 @
@ |12 @ |20 @
@ |13 @ |2 @
@ |4 @ |20 @
@ |15 @ [23. @
@ |16 @ |24. @

®NAD RN

INTEGER TYPE QUESTIONS (63 70 73)

(54) ‘

63. (0 |65 (@ |67
68. (6

64. (5 |66. (@

25.
26.
27.
28.
29.
30.
31.
32.

69.
70.

06. BINOMIAL THEOREM

@
@
@
(0]
@
(0]
C))
C))

(0]
@

SINGLE OPTION CORRECT TYPE QUESTIONS (01 T0 60)

@ |9 @ |[17. @
@ |10 @3 |18 @
@ 1. @ |19 @
3 |12 @ |20 3
@ |13 @ |2. @3
3 |14 3 |22 @
@ |15 @ |23. @
@ |16 3 |24. @

®RNAD R W=

INTEGER TYPE QUESTIONS (61 T0 74)

(55) ‘

62. (2 |64 (5

61. (@ |63 (9 |65
66. (9

ANSWER KEY

25.
26.
27.
28.
29.
30.
31.
32.

67.
68.

(0]
(©))
3)
M
M
@
3
M

(101)
395

33.
34.
35.
36.
37.
38.
39.
40.

71.
72.

33.
34.
3s.
36.
37.
38.
39.
40.

69.
70.

@
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Q)
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3)
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(0]
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)
)
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@
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@

1s)
®

41.
42.
43.
44,
45.
46.
47.
48.

73.

41.
42.
43.
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45.
46.
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48.

71.
72.

“4)
1
3)
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(2)
2
(2)
3)

(20

“@
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©)]
“@
)
@
@
&)

)
@

49.
50.
51.
52.
53.
54.
55.
56.

49.
50.
51.
52.
53.
54.
5S.
56.

73.
74.

2
(O]
3
(0]
3
(0]
@
3

2
2
(0]
3
@
@
(0]
2

@®
29

57.
58.
59.
60.
61.
62.

57.
58.
59.
60.

Q)
(0]
3
@
Q)
(C)

2
@
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07. PERMUTATIONS AND COMBINATIONS

SINGLE OPTION CORRECT TYPE QUESTIONS (01 T0 60)

@ |l @ |17
@ |10 @ |18 @
@ 1. @ |19 @
@ |12. @3 |20 @
@ |13 @ J|2. (@
@ |1 @ |20 @
@ |15 @ [23. @
@ |16 @ |24. @

R, E L&

INTEGER TYPE QUESTIONS (6170 75)

61. (20) | 63. (1) |65  (196)
62. (18) |64. (1) |66. (1)

25.
26.
27.
28.
29.
30.
31.
32.

67.
68.

“@
(0]
@
“@
(0]
(0]
“@
@

(108)
(192)

33.
34.
3s.
36.
37.
38.
39.
40.

69.
70.

(0))
@
(0]
@
(0]
(0]
(C))
(0]

(485)
40)

41.
42,
43.
44.
45.
46.
47.
48.

71.
72.

08. SEQUENCE AND SERIES

SINGLE OPTION CORRECT TYPE QUESTIONS (01 70 60)

@ |l @ |11 @
@ |10 @ [18. @
@ 1. @ |19 @3
@ |12 @ |20 @
@ |13 @ |2.
3 |14 @ |20 @
@ |15 @ |23 @
@ |16 @ |24. @

P RNAD RN

INTEGER TYPE QUESTIONS (61 TO 75)

61. 8 |63 (3 |65 (1
62. 3 |64 (3 |66. (39

25.
26.
27.
28.
29.
30.
31.
32.

67.
68.

(©))
(©))
“@
“@
(0]
“@
(©))
@

()
(35

33.
34.
3s.
36.
37.
38.
39.
40.

69.
70.

(0]
)
(0]
@
(C))
@
(&)
(©))

M
@

41.
42.
43.
44,
45.
46.
47.
48.

71.
72.

2
3
1
(0]
1
(O]
3
(O]

(420)
()]

“@
@
“@
@
@
)
3
©))

3
12)

49.
50.
51.
52.
53.
54.
55.
56.

73.
74.

49.
50.
51.
52.
53.
54.
55.
56.

73.
74.

(©))
3
(0]
3
@
Q)
(0]
Q)

(150)
(456)

(©))
3
@
@
3
@
3
@

)
©

57.
58.
59.
60.

75.

57.
58.
59.
60.

75.

@
2
(©))
@

(540)

@
3
@
(©))

an
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SINGLE OPTION CORRECT TYPE QUESTIONS (01 70 60)

09. STRAIGHT LINES

L @ |9 @ |17 3 |25 @ |33 @ |4. @ |49. @ |57 @
2. @ |10 @ |18 @ |26 @ |34 @ |42 @ |50 @ [s8 @
3. 0@ |11 @3 |19 3 2. @ |3 0@ |43 3 |5 @ |5
4. @ |12 @ |20 @ |28 @ |36 @ |4 @ |52 @ |6 @
5. @ |13.@ 2. @ 290 @ |37 @ |45 @ [s30
6. @ |14 3 |20 @ [30. 3 |38 @ |4 @ |54 3
7. 0@ |15 @3 |23 @ 3. @ [39. @ |47 3 |55 @
8. @3 |16 @ |24. 3 [32. @ [|40. @ |48 @ |56 @
INTEGER TYPE QUESTIONS (61 TO 70)
6. 8 |63 @ |65 @3 |67 (© |69. (780)
62. 3 |64 (@ |66 @ |68. @ |70 @

10. CIRCLES
SINGLE OPTION CORRECT TYPE QUESTIONS (01 TO 60)
L @ |9 @ |17 @ |25 @ |33 @3 |4. 3 |49. @ |57 @
2. @ |10 @ |18. 3 |26 @ |[34. 3 |42 @ [50. @ [s8 @
3. Q) 1. @ (199 @ (272 @ |35 @3 |43 @ |5. @ |59 @
4. @ |12 @ |20. @ |28. @® |36 @ |4 @ |52 @3 |6 @
5. @ |13 03 2. 0@ 290 |37 @ |45 @ [s3 @
6. @ |14 @ |2 @® 3. @ |38 @ |46 @ |54 @
7. @ |15 @ |23 @ 3. @ [39. @ |47 @ |55 @
8. @3 |16 @ |24 @ |32 @3 |40. @ |48 @3 [s6. @
INTEGER TYPE QUESTIONS (61 TO 70)
6. 3) |63 @8 |65 @ |67 (© |69 (28
62. MmN |6s (@ |66. (3) |68 (6 |70. (816)

ANSWER KEY
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/1. CONIC SECTIONS

SINGLE OPTION CORRECT TYPE QUESTIONS (0170 63)

R, E L&

INTEGER TYPE QUESTIONS (64 TO 74)

64. (8) ’66. ®) ‘68. 6} ‘70. ) ‘72. (6) |74.

65. 5 |67 a2 [69. @ |7 @ |73 @

12. VECTORS & 3-D GEOMETRY

SINGLE OPTION CORRECT TYPE QUESTIONS (0170 57)

P RNAD RN

INTEGER TYPE QUESTIONS (58 TO 65)

8. 3 |59 & |60. () |e1. D |62 @ |63

@ |9 @ |17 @ |25 @ |33 @ |41
@ |10 3 |18 @ |26 @ [34. @ |42
@ |1 @ |19 3 |27z @ |35 @ |43
@ |12 @ |20 3 [28. 3 [36 @3 |44
@ (1B @ |2. ® |29 @ [37. @ |45
@ |14 @ |22z 3 [30. @ [38. @ |4
@ |15 3 |23 @ (3. @ [39. @ |4
@ |16 @ |24. @ [32. @3 |40 @ |48

@ |l @ |17 @ |25 @ |33 @3 |41
@ |10 3 |18 3 |26 3 [34. @ |4
@3 1. @ |19 @ |27 @ |35 @ |43.
@ |12 @ |20 @2 |28 @ |36 @ |44.
@ (1B, @ |2. @ |20 ¥ [37. @ |45
@ |14 @ |22 @ [30. @ |38 @ |46
@ |15 @ |23 @ (3. @ [39. @ |47
@ |16, @3 |24. @ [32. @ |40. (@) |48.

3 |49
@ | 5o.
3 |51
@ |52
@ |53
@ |54
@ |55
@ | 56.
27)

3 |49
@ | 50.
@ |51
2 |52
@ |53
3 |54
@ |55
3 |56
16) | 64.

@
Q)
(C)
2
@
Q)
(0]
Q)

(©))
3
@
(©))
3
(©))
2
(©))

@

| 65.

57.
58.
59.
60.
61.
62.
63.

57.

(©))
@
@
3
(©))
Q)
@

@

“@
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SINGLE OPTION CORRECT TYPE QUESTIONS (01 T0 65)

28.
29.
30.
31.
32.
33.
34.
35.
36.

@
Q)
(©))
3
@
2
@
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@

X AR LD E
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11.
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14.
15.
16.
17.
18.

(©))
Q)
(©))
2
(0]
3
(0]
@
(©))

19.
20.
21.
22.
23.
24,
25.
26.
27.

(0]
)
(©))
C))
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INTEGER TYPE QUESTIONS (66 TO 75)

66. (0
6. )

SINGLE OPTION CORRECT TYPE QUESTIONS (01 TO 50)

15.
16.
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19.
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21.

2
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3
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AR S o
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69.
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9.
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M
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3
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@
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2
(©))
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71.

@
@

3
M
A
M
3
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3

INTEGER TYPE QUESTIONS (51 T0 58)

5. ()

ANSWER KEY

| 52.

@

| 53.
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| 54.

72.
73.

22.
23.
24.
25S.
26.
27.
28.

13. LIMITS
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14. CONTINUITY, DIFFERENTIABILITY, MOD
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©))
@
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©)]

55.
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63.

43.
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46.
47.
48.
49.

(0]
Q)
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15. INVERSE TRIGONOMETRIC FUNCTIONS

SINGLE OPTION CORRECT TYPE QUESTIONS (01 70 60)

@ |9 @ [17. 3 |25 @ |33 @ |4. @3 |49. 3 |57 O
@ |10 @ |18 @ |26 @ [34. @ |42 @3 |50 @ |58 @
@ |1 @ (190 @ (272 @ [35 @ |4 @ |[s1. @ |59 @
@ |12z @ [200 @ [28. @ (36 @ |44 @ |[s52. 3 |60
@ |13, @ 2. @ 200 ® [37. @ |45 @ |53 @
@ |14 3 |22z @ [30. @ [38 @ |46 3 |54 @
@ |15 @ 2. @ 3. @3 [39. @ |47 3 |55 O
@ |16 @ |24 @ (320 @ |40 @ |4 @ |56 (@

P RNAD RN

INTEGER TYPE QUESTIONS (61 T0 71)

61. 0 |63 3 |65 @ |67 @ |69 & |71 @
62. (20) |64. (3 |66. (15 |68. (3 [70. 3

16. MATRICES & DETERMINANTS

SINGLE OPTION CORRECT TYPE QUESTIONS (0170 57)

@ |9 @ [17. 3 |25 @ |33 @ |4. @3 |49 3 |57 @
@ |10 @ |18 @ |26 @ [34. @ |42 @ |50 (@
@ |1 @ |19 @ (222 @ [35 @ |43 3 |51. @
@ |12 @ [200 @ [28. @ [36 @3 |44 3 |52
@ (1B, @ |2 @ (290 @ [37. @ |45 @ |53 @
@ |14 @ |22z 3 [30. @ [38 @ |4 @ |54
@ |15 @ |23 @ (3. @ [39. @ |47 3 |55 @
@ |16 @ |24 3 [32. @ |40 @ |48 @ |56 (@

P RNAN RN

INTEGER TYPE QUESTIONS (58 T0 67)

58. ® |60 @ |62 @ |64 @ |66 (2
59. 5) |61. (3 |63 ® |65 @ |67. @y
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17. APPLICATION OF DERIVATIVES

SINGLE OPTION CORRECT TYPE QUESTIONS (0170 63)
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LR RS
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14.
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18.
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INTEGER TYPE QUESTIONS (64 TO 73)

64. 4 66. (3 68. (1)
65. (2) 67. (2) 69. ()
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71.

@
3
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“
@
(©))
3
(O]

(25
(2

SINGLE OPTION CORRECT TYPE QUESTIONS (01 TO 66)

L. @ |10 3 |19 @
2. @1 1. @3 |20.
3. 02 |12 @ |2. @
4. 3 |13 @ |2 @
5. 3 |14 @ |23
6. (1) |15 @ |24. @
7. @ |16 3 |25 @
8. (3 |17. @ |26 @
9. @ |18. 3 |21. @

INTEGER TYPE QUESTIONS (67 TO 74)

67. 1)

| 68.
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| 69.

(0]

| 70.

28.
29.
30.
31.
32.
33.
34.
3s.
36.
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3)
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a6 |
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34.
35s.
36.
37.
38.
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40.

72.
73.
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38.
39.
40.
41.
42.
43.
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45.

71.
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3
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(0]
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18. INDEFINITE INTEGRATION

(2)
(C))
3)
3)
3
@
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(€))
(C))

0]

19. DEFINITE INTEGRATION AND /TS APPLICATION

SINGLE OPTION CORRECT TYPE QUESTIONS (01 70 60)
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INTEGER TYPE QUESTIONS (6170 75)

6. (9
62. (0
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63.
64.
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65.
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(V)
Q)
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26.
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‘ 67.
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@
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M
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0
3

@
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34.
35.
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37.
38.
39.
40.

69.
70.
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(0]
2
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(0]
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4. 2 |49. 3 |57 @
2. @ |50. @ |58 ()
43. @2 |51. @ |59 @3
4. (2 |52 (3 |60. ()
45. (1) |53 @ |61. (3
46. (2 |54 @ |62 ()
47. (1) |55 (1) |63 @
48. (2 |56. (2
46. (3 |55 @ |64 (1)
47. (2 |56 (1) |65 4
48. (1) |57. @ |66 (2
49. (1) |58 ()

50. (2 [59. @
5. (2 |60. (3
52. (2 |61 (@
53. (2 |6 (@
5. @ |63 ()

|72. @as) |73 @60) |74 (@
4. @O |49. @ |57 @
2. @2 |50. @ |58 (@
43. @ |51 3 |59 @
4. (3 |52 (3 |60. (1)
45. @ |53 @

46. @ |54
47. (3 |5. @
48. (3 |56. @)
7M. 3 |73, @ |75 )
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SINGLE OPTION CORRECT TYPE QUESTIONS (0170 64)

20. DIFFERENTIAL EQUATIONS

L om | @ |17 @ |25 @ |33 3 |4
2. @ |10 @ |18 @ |26 (3 |34 (@ |4
3.6 |1 @ |19 @ |22 @ |35 @3 |44
4. @ |12 @ |20 (2 |28 3 |36 @ |44.
5. @O |13 @ (2. @ |29 3 |37 @ |45
6. 3 |14 @ |20 @ [30. @3 |38 @ |46
7. @ |15 @ |23, @ 3. @ [39. @ |47
8. @3 |16 @ |24. @ |32 @ |40. @ |48
INTEGER TYPE QUESTIONS (65 TO 73)
65. M |61 3 |60 @ |71 o |73
6. 2 |68 @ |70, @ |72. @

21. PROBABILITY
SINGLE OPTION CORRECT TYPE QUESTIONS (01 TO 62)
L o® e @ |17 @3 |25 3 |33 @ |41
2. @3 |10 @ |18 @ |26 (3 |34 (3 |4
3. @ |1 @3 |19 @ |22 @ |3 @ |44
4. 1 |12 @ |20 (@ |28 @ |36 (2 |4
5. @ |13, 03 (2. @3 290 3 |31 @ |45
6. @ |14 3 |20 3 [30. @ |38 @ |46
7. @ |15 @ |23 @3 |31 @ [39. (3 |4
8. @ |16 @ |24. @ |32 @3 |40. (@ |48
INTEGER TYPE QUESTIONS (63 TO 72)
63. 1 |6 @ |61 5 |69 3 |7 @
64. (5 |66. (9 |68. @ |70 ® |72. (@D

22. STATISTICS

SINGLE OPTION CORRECT TYPE QUESTIONS (01 TO 66)
L@ |10 @ |19 @ |28 @ |37 @ |46
2. @ |1 @ |20 @ 290 3 |38 (@ |47
3.6 |12 @ |2. @ 3. @ [39. (@ |48
4. @3 |13, @ |20 @ 3. @3 [40. (@ |49
5. 1 |14 @ |23 @ |32 @ |4 @ |50
6. (1 |15 @ |24 @ |33 @ |42 @ |s5L
7. @ |16, 3 |25 @ |34 @3 |43 (@3 |52
8. @ |17 @ |2 @ |3 @ |44 @3 |53
9. @ |18 @3 |22 @ |3 @ |45 (@ |54
INTEGER TYPE QUESTIONS (67 TO 75)
6. @ |6 3 |71 @ |73 a6 |75 @81
68. @ |70. (a2 |72. a2 |74. 8

(&)
1
1
(O]
(0))
3
(0]
2

)
3
o))
3
(C))
2
3
“@

3
“@
2
“@
3
3)
“@
@)
©)]

49.
50.
51.
52.
53.
54.
55.
56.

49.
50.
51.
52.
53.
54.
55.
56.

5S.
56.
57.
58.
59.
60.
61.
62.
63.

0]
0]
(0]
K))
@
3
3
@

(0]
(0]
@
?
3
?
@
(0]

(©)]
(©))
3
0))
3
Q)
2
C))
@

57.
58.
59.
60.
61.
62.
63.
64.

57.
58.
59.
60.
61.
62.

64.
65.
66.

(0]
(0]
(0))
@
2
C))
@
(&)

@
(€))
(€))
3
2
2

(0]
(O]
@

ANSWER KEY










SETS

Single Option Correct Type Questions (01 to 57)
. @ 9. (2
Sol.  Since, intelligency is not defined for students in Sol. - P(A) = {0, {0}, {03}, {6 {033} = {4 {4},
a class so set of intelligent students in a class is 1o, Al
not well defined collection. 10. ()
2. @) Sol. A={1,2,3}
Sol. ()x2—1=0 x=+1 B=13.4
Gi)x2+1=0 x=tixed C=145,6}
(i) 2= 9 =0 x=%3 BnC =1{4}
(iv)x2—-x-2=0, x=2,-1 Av(BnC)=1{1,2,3,4}
3. ) 11. ()
Sol. x2=16 Sol. A=[x:xeR,—-1<x<1]
= x==+4 B=[x:xeR:x<0o0rx>2]
2x=6 x=3 AUB=R-D,
No common value of x where D=[x:x e R, 1 <x<2]
4. M 12.
Sol.  Obvious Sol.  Obvious
> @ 13. )
Sol. I{-’ﬁ;l);}{d)bﬁl}(; {1110}}}, {11}, {7, 10}, {7, 11}, Sol. AnB=1{34 10}
Number of subsets =27 =28 =256 ANC =14}
6 (AN B)U AN C)={3,4,10}
Sol.  Collection of all intelligent women in Jalandhar 4. @
is not a set as it is not a well defined collection. | SOl Obviously (4 — (B C)
It is not possible to decide logically which 15. @)
woman is to be included in the collection and Sol. B’=U-B={1,2,3,4,5,8,9,10}
which is not to be included. AnB={125}=4
7. @) 16. (1)
Sol.  2,3,5 and 7 are the only positive primes less Sol. A4=1{5,9,13,17,21} and B = {3, 6,
than 10. 9,12,15, 18, 21, 24}
8. A-B=1513,17}
Sol. Between any two real numbers there lie A-(A-B)=1{9,21}
infinitely many real numbers.
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17.
Sol.

18.
Sol.

19.
Sol.

20.

Sol.

21.
Sol.

22.
Sol.

(2)
LetAUB=4NB
Now, x € 4

= x€AUB (wAcAUB)

= xe€dnB (wAuB=4ANB)

= xeB

Similarly, x € B implies x € 4 . A=B

Conversly, let 4 =B
AUB=4UA=4=ANA=4ANB
AUB=ANB

(©))

bN N cN

(+ve integral multiple of b) N (+ve integral

multiple of ¢)

since b & c are relatively primes:
=bcN s d=bc

()]

I. (NUBNZ=(NnZ)u(Bn2Z
=NUBNn2

2. A=1{3,6,9,12,15,18,21, 24}

(C))

M = Mother; F' = Female ; D = Doctor

F D

()

()4AuB>4nB

(i) ANnB<AUB

(ili) 4 N B=A4 v B not always

(&)

Let number of newspapers is X.

As every newspaper is read by 60 students

Since, every students reads 5 newspapers
60x = 300(5)

= x=25.

23.

Sol.

24,

Sol.

25.

Sol.

26.

Sol.

27.

Sol.

28

Sol.

3)

O

P=10+10+40=60%

2

n (4) =40% of 10,000 = 4,000
n(B) =20% of 10,000 = 2,000
n(C)=10% of 10,000 = 1,000
n(4 N B) =5% of 10,000 = 500
n(B N C)=3% of 10,000 = 300

n(C N A) = 4% of 10,000 = 400
n(4 N BN C)=2% of 10,000 =200
n(A N Ben Co) =n[d N (B U O)]
=n(d)—n[Ad N (Bu C)]

=nd)—-n[ANnB)udn O]
=nA)-[nAnB)+nAnC)

—n(AnBnO)]

=4000 — [500 + 400 —200]

=4000 — 700 = 3300.

C)

Now n(only hindi) = n(H) — n(H N B)

=750-150 =600

#))

n(only bengali) = n(B) — n(H N B)
400 — 150 =250

3)

n(H O B) = n(H) + n(B) — n(H ~ B)
1000 = 750 + 400 — n(H A B) = 150
H B

()]

AU A, U Aj is the smallest element containing
subset of all we set 4, 4, and 45

SETS
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29.

Sol.

30.

Sol.

31.

Sol.

32.

Sol.

(2

. (UAnBuO)'NnBY
=AnNB)UCO)UB
=AnNnB)uBuUC
=BUC#BnC

2. A nNnBYn(AuBUC(C)
=(AuUB)'Nn(AuB)uUC)
=du(AuUB'NnC)

=(dvuBuly
=(AvBuO)
3)
n(4 U B) =280

n(A'vB") =2009 —n(4 U B)
=2009-280=1729=123+13
=103+ 93

n(4—B)=1681-1075= 606
=4+2x%x301=4+2x7x43
=(2)2+2x7x%x43

3

X3+ @x-1)y¥=1

X3+x3-3x2+3x-1=1

2x3-3x2+3x-2=0

(x-D(2x2-x+2)=0

x=1

y=0(1,0)

Statement 1 is True

Statement 2:

X¥+(1-xP=1=x3+1-3x+3x2-x3=1

=>x2-x=0

x=0,1

3)

n(M) =23, n(P)=24,n(C)=19

nMNP)=12,n(M~C)=9,n(PNC)=7

nMNnPNC)=4

nMNP NC)=nMn(PuC)]

= n(M) —n(M A\ (P U O))

= n(M)—n[(M A P) U (M A O]

=n(M)—-n(M N P)—n(M N C)
+n(MnNPnC)

=23-12-9+4=27-21=6

0,1)(1,0)

SETS

33.

Sol.

34.

Sol.

3s.

Sol.

36.

Sol.

37.

Sol.

nPN M' NnC")=n[Pn(Mu C)]
=nP)—-n[PAMuv O)
=nP)-n[PnM)yu (PN O)]
=n(P)—n(PNM)—n(PnC)

+n(PNMnC)
=24-12-7+4=9

n(CnM nNP)=n(C)—n(CnP)—n(Cn M)

+n(CN PN M)
=19-7-9+4=23-16=7

@

For any x € R, we have x — x + \/5 = \/5 an

irrational number

= xRx for all x. So, R is reflexive.

2Rl but
1R \/5 LR is not transitive also because \/5 R1

and1R2\/5but\/5R2\/5

@

XNnuX)=Xn(TnNnX)
=XNnXnNnY=¢

= Statement — 1 true.

XAY=X~Hu~XN=XuD~XnNY)

= number of element in XA Y=m —n.

R is not symmetric, because

= Statement-2 is true

1

(1) The set {32 —8n—1:n € N} contains 0
and every element of this set is a multiple
of 64.

(2) 23" -1 is always divisible by 7.

(3) 3% —11is always divisible by 8.

(4) 22" —7n—1 is always divisible by 49 and
2% _Tn—-1=0forn=1.

1

n(A v B) is minimum when n(4 N B) is

maximum i.e. 3.
minimum n(4 U B)=6
n(4A v B) is maximum when n(4 N B) is
minimum i.e. 0

- maximum n(4 U B)=9

2)

n(A4) =21, n(B) =26, n(C) =29
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38.

Sol.

39.

Sol.

40.

Sol.

41.

Sol.

nAnB)=14, n(An C)=12, m(BNn C)=13,
nANnBNC)=8
n(CAANB)Y=n(Cn AUB)
= n(C)—n(CnA)u(CnB))
n(Q)—[n(CnA)+n(CNnB)—n(AnBnO)]
29-[12+13-8]=12
nANBNC)Yy=n(ANB)—n(AnN BN ()
=14-8=6
(2
We have,A UB=4AuUC
= AUuBNC=AuvO)nC
= AnNnOuBnNnCO)=C
[vAuO)nC=C]
= AnNBU(BNO)=C ..(0)
[vAnC=4nB]

Again,AUB=40UC

= AUBNB=AuvONB
= B=AnBu(CnB)
= AnNnBuU(CnNnB)=B
= AnNnB)UBNC)=B
From (i) and (ii), we get B=C
()

Every element has 3 options. Either set Y or set

..(ii)

Z or none

So, number of ordered pairs = 3°

()

X=1{0,9, ... 4" —3n -1}

Y=1{0,9,...,9n-1)}

Now4rn—-3n—-1=Q3+1)"-3n—-1
=3n+npn3n-1+ . +1C, 9.

is a multiple of 9.

Also Y consists of all multiples of '9' from

Hence all values of X are subset of values of Y.
Thus Xu Y=Y

(2)

Number of subsets = 2m

also number of subsets = 2

42.

Sol.

43.

Sol.

44.

Sol.

45.

Sol.

46.

Sol.

47.

Sol.

48.

Sol.

49.

Sol.

50.

Sol.

51.

Sol.

2m - 2n =56
m=6

(m, n)=(6,3)
(2)

Obvious

)

Obvious

3)
Obvious

“

Obvious

©))

Obvious
C)
n(Av B)=n(A)+n(B)—n(AnB)

0<n(AnB)<S
7<n(AuB)<12

“

A=1{2,3,5,7,11,13,17,19, 13}
B=1{4,68,9,10,12, 14,15, 16, 18}
n(AuB)=19, n(4nB)=0

n(AnB")=9

©))
4=

P(A) = {p} = n(P(4) =1
n(P(P($))) = 2'
n(P(P(P(9)) =2° =4
n(P(P(P(P($))) =2* =16

2
A'V{(AuB)"B"}

A'v{(AnB"Yu(Bn)"}

A'v(AnB")=(A'VA)n(A'VB")
=AVUB'=(AnB)'

(&)

Xn(XuY)'=Xn(XnY)=(XnX")nY'

=0nY'=0¢

SETS
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52. (3
Sol. N;nNg=n;
[+ 3 and 5 are relatively prime numbers]
53. (2)
Sol. .. x? +4y2 =45
We can see that x =+3,y =43
(3,3) (3,-3), (-3,-3), (-3,3) are 4 elements
54. ()
Sol. 2" +2" =144
272" 1y = 2% %3
n=4,m-n=3
n=4m="7
55. (1)
Sol.  Every element of X have 3 options
Either in Y or in Z or more
So, number of ordered pairs = 34
56. (1)
Sol. n(U)=100
nMnCnT)=10;n(M nC) =20
n(CnT)=30;n(M nT)+25
n(M only) = 12; n( only C) =5; n (only7) = 8
M ¢ u

(9
(i
N,

T

L n(MuCuT)

12+10+5+ 15+ 10 +20 +8 =80
. n(M~CUT)' =100 - 80 =20

57. (1)
Sol.  Subsets =2°-1-1=510

Integer Type Questions (58 to 67)

58. (32)
Sol. 4={2,-1,0,1,2}
No. of subsets =27 =25=32

SETS

59.

Sol.

60.

Sol.

61.

Sol.

62.

Sol.

63.

Sol.

(6)

A \B

@3

n(AuB) = n(A4) + n(B) — n(ANB)

= minimum value of n(4UB)
=3+6-3=6

(300)

n (Ae N Be)=n[({4 W B)]=n(U)—n (4 B)

=n(U) - [n(4) + n(B) —n (AN B)]

=700 — [200 + 300 — 100] = 300.

(60)

n (M) =100
n(P)="170
n (C)=40
n(MnP)=30
nMnC)=28
n(PNC)=23
nMnNnPNC)=18
as)
xty=10;x+z=9;y+z=11
= xt+ty+z=15
x=4,y=6,z=5

[
(NN

N,

E
H

@)

70 +72 — ¢, = 100




PARAKRAM JEE MAIN BOOKLET

tl :42%
= min.inP N C=42%

t, = 85% —20% = 65%
= min.MNE=65%

t=42-35=7%
min. in (PN C)Nn (M N E)=7%

64. (18)

Sol. a=18,a+d=23,c+d=38
ctf=8,a+b+c+d=26
ctd+f+g=48
atbtctd+et+f+g=100-24=176
a=18,d=5,c=3,f=5,b=0
g=48—-(3+5+5)=35
e=76—(18+0+3+5+5+35)=10
Nowb+tc+e+f=0+3+10+5=18

@

S

65.

Sol.

66.

Sol.

67.

Sol.

(266)
n(2) = @} =500

n(3) = @} =333

n(5) = @} =200

n(2n3)=166,n(3n5) =66

n(5n2)=100, n(2n3n5)
=33,n(2u3u5) =734

n(2'n3'n5") =1000-734 = 266

(30)

80 =40+ 50 + 60 — 2
(n(AnB)+n(BnC)+n(C nA))+30
= n(AnB)+n(BAC)+(Cn A) =50

Required number of members
T=n(AnB)+n(BnC)+n(Cn A)

=2n(AnBnC)
=50-2x10=30
(18)
0<n(4nB) <min. {n(4),n(B)}
0<n(4nB)<12
n(A'nB)=n(B)-n(AnB)
3<n(4'nB)<15
=>x=3,y=15

SETS




RELATIONS & FUNCTIONS

Single Option Correct Type Questions (01 to 63)

1. @)
Sol: We have (a, b) R (a, b) for all (a, b)e N x N
Since a + b = b + a. Hence, R is reflexive
R is symmetric for all (a, b), (¢, d) eN x N we
have (a, b) R (¢, d)
= a+tb=b+c
= c+b=d+a
= (¢, d)R (a, b)
(a, D) R (¢, d) and (c, d)R(e, f)

atd+ct+td=b+tctd+e
= atf=b+te
= (a, b) R (e, /) = R is transitive
Thus, (a, b) R (¢, d) and (c, d) R (e, f)
= (a,b)R (e, f)
2. “@
Sol: Reflexive Relation

A-A + 0 for VAeS
Reflexive Relation
Symmetric Relation

A. -B=0=>B4=0Nottrue V 4,B€ S

For example

0 0 00
A= ,B= = AB=0
oo 2]

but B4#0

Transitive Relation:

AB = 0, BC = 0= AC = 0 Not True,
VA,BCeS

For example

o[ e et

so Relation is not

Sol:

Sol:

Sol:

— AB=0,BC=0
but AC#0
)

2x% —x+5
f(x)_7x2+2x+1o

(4x —1)(7x* +2x+10)
—(14x+2)(2x* —x+5)

(7x% +2x+10)?

11x2 —=30x—20
2 2 >
(7x* +2x+10)

=xe (—oo,O)u[%,ooj

, Domain X€R

= /() =

S0 =

f'x)<0 = xe(O,%j

= f'(x)=0 :xzo,%

Function is increasing and decreasing in
different intervals, so non monotonic

Many one function

)

f(x)=sin([a]x) = Period = 2% _
(\/_) Jal T

[a]=4

= ac€[4)5)

@

For any X € R , we have x—x+\/§=«/5 an
irrational number
= xRx for all x, So, R is reflexive.
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Sol:

Sol:

Sol:

Sol:

R is not symmetric, because /2 R1 but I R

J2 ,R 1s not transitive also because \/ERI
and 1R2 V2 but V2R 242

1)

((m,n), (p, q)) €S
=>m+qg=n+p
(p,q),(r,s)) €S

= ((r,s),(m,n)) es

=>pts=r+gq

Asr+n =m+s

Now if we add above equation
((m,n),(p.q)) €s = m+q=n+p
= (n+p)=m+q &

Hence ((p, q), (m, n))

3

Ri:m+4n=>5n+ (m—n)

Ry:m+9n=10n+ (m—n)

If 5n + (m — n) is divisible by 5 then
10 n + (m — n) is also divisible by 5 and vice
versa.

Hence Ri =R»

Also Ry & R, is symmetric relation on Z.

4
(x,y)eX

= (x,x) ¢ X, Hence not reflective

= x<y and y = x + 5
If (x,y)eX = x<yandy=x+5
(y,x)e X =X isnotsymmetric

Let (x,y)e X and

»r,z2)eX =x<y;y=x+5
andy<z;z=y+5
—>x<zandz=x+10 = (x,2)e X

Not transsssitive

1

3

the equation becomes

10.

Sol:

11.

Sol:

[x]+[x+l}+|:x+z}=9
2 3
Let n§x<l’l+1,then

[x]=n,[x+lJ =n 0rn+1,lix+z}
2 3

=norn+l
1 2
[x]+ x+5 + x+§ =3n,3n+1,3n+2
the only possible case is 3n =9 i.e. n =3

L 3<x<4, 3Sx+%<4

and3£x+§<4 ie. 3Sx<%

Q)
f(x)={x}x100

F&3)={/3}x100
[f\3)=[732———-]1=73

C)]
x? —10x+25sgn(x* +4x—32) <0

x2=10x+25<0 when (x+8)(x=4)>0 or xe(—o,—0)uU(4,0)

x*=10x-25<0 when (x+8)(x-4)<0 or xe(-8,4)
¥ -10x<0  when (x+8)(x-4)=0 or xe{4,-8}
Total solutions=-2,-1,0,1,2,3,4,5
12. @)
Sol: [x+[2x]]<3
[x] +[2x]<3
True for (-, 1)
13. (1)
Sol: (i) —x*>+5x—6=20= xe[2,3]
And

.. 1
(i) 2{&xp<1 = {x}<5

= X e[Z,%juB}

RELATIONS & FUNCTIONS
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14.

Sol:

15.

Sol:

16.

Sol:

17.

Sol:

“)
F(x)=logy [_10?%2 (H%}—lj

:>—10g2(1+%j—1>0
x

= —oo<log2[1+%j<—l
X

:O<1+%<l:>—l<%<—l
X 2 X

= xe¢ (nullset) = xe¢

2

g —4pr=0,p>0

= f(x)=log(px’ +(p+q)x* +(g+r)x+7r)
Let

g = px* +(p+@x* +(g+r)x+r

= g(x)=(x+1)(px*+gx+7r)
Discriminant of px? + gx+r iSg> —4pr =0

Domain (x+ 1)(px2 +gx+r)>0
2
= p(x+1)(x+ij >0
2p

= x;«f&—i and x > -1

2p
L xe R—[(—oo,—l]u{—%}
3)

PR I B

l+x—[x] 1+{x}  1+{x}

c{xte[0]) = f(x)e[O,%j

“4)
X —|x]
e —e
S =——r
e +e
Ifys0 py_C¢t_1 1 1
¥ J) 2e" 2 2% 2

RELATIONS & FUNCTIONS

18.

Sol:

19.

Sol:

20.

Sol:

21.

Sol:

(l—(;)z}f(x)e[o,%] o)

1
f(x)e [0, Ej

If x<0, f(x)= e:_‘i =0 (i)
e +e
range of £(x) is (i) u(ii)=[0,%j
C))
Here

(2—log,(16sin*> x+1) > 0
= 0<16sin’x+1<4
= _—ﬁsin2x<i
16 16
= 1<16sin® x+1<4
= 0<log,(16sin” x+1) <2
= 2>2-log,(16sin* x+1)>0
= log 52> log (2 ~log,(16sin x+1) >~
=2>y>—0
Hence range is y € (—,2]
@
S(6{x} —5{x}+1)

= f(G{x}-1) 2{x}-1)
= G -1) 2 -1)<0

Or {x}e[%,%} .'.er |:n+§,n+%}

nel

3

fi(e,©) >R = f(x)={n({n({nx))
D :n(lnx)>0 or fix>1 orx>e
R:(—w0,0) = one-one and onto function
3

f(x)=2[x]+cosx;

f(x)=cosx x €[0,1)
=2+cosx xe€[l,2)
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=4 +cosx xe[2,3)

=6+cosx x€[3,4)
For x€[0,1) f'(x)=—ve
x€[L2) f'(x)=—ve
xe[2,3) f'(x)=—ve
x€[3,4) f'(x)=+ve
= function is not one-one
If x €[0,1) range : [1, cos 1)
xe[l,2) range : [2 +cos 1, 2 + cos 2]
Not onto function

22, 4

Sol:  7(2)= £(3"*) =0 many one
F =3 ~. Into

23. (2

Sol: £ :[l,00) > [1,0)
S(x) =270

x(x—1) is strictly increasing in domain

f(x)=2">"Y is one one & onto function so

inverse is defined

250D =y = x*—x=log, y

= x° —x—log, y=0
{li«/1+4log2 yJ

x=| ———==

2

— ve sign rejected

fl(x)z{li,/1+4log2xJ

2
24. (1)
Sol: f:N—>N
f)=x+CD
= -]

x—1, x — Even natural
x+1, x — Odd natural

x+1, x = Odd natural

x—1, x — Even natural

=>f_1(X)={

ST @) = x+ (D)

25.

Sol:

26.

Sol:

27.

Sol:

28.

Sol:

@
Clearly (II) also satisfied (i), (ii), (iii) but not
(iv) but (I) satisfies all the condign

)

(:0549:l:>20052 26—1:l
3 3

= cos? 262%2 :coszezi\/%

Now

2 _1+cos29_1+ 1
2-sec’0 c0s20 c0s 20

:>f[%j:li\/§
)

(x,x)e R forw=1

f(cos40) =

R is reflexive
If x#0, then (0,x)eR for w = 0 but
(x,0) € R for any w

R is not symmetric = R is not equivalence
relation

(E,EJES:>qm=pm:>ﬂ=£
n q

n.q

(1) N [ﬂ,ﬂj € S = Reflexive
n n n n

Gi) L P2 _" _ Symmetric
n q q n

Gii) =P and P22
noq q Yy noy

= transitive = S is equivalence relation
2
For reflexive (4, /)e R= A= P ' 4P
Which is true for P=1

reflexive
For symmetric: As (4, B) eR for matrix P
A= P BP
= PA=PP'BP = PAP'=IBPP"'

RELATIONS & FUNCTIONS
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29.

Sol:

30.

Sol:

31.

Sol:

= PAP'={B| = PAP'=B
= B=PAP"
(B,4) € R for matrix P-1
R is symmetric
For transitivity
A=P'BP and
= A=P ") cP?
= A=(P)'C(P?)
(4,C) e R fro matrix P?
R is transitive
So R is equivalence
(2
K=1{4,8,12, 16,20}
F(k) can take values from set
{3, 6, 9, 12, 15, 18} this can be done is
8Cs x5! Ways. = 6! Ways and options for
remaining 15 elements of 4 + 15!
3
y=2[x]+3 and y = 3[x-2]
2 [x]+3=3[x]-6
= [x]=9
= x€[9,10)
y=21
L [x+y]1=30
Q)
(1) Jl+sinx =

. oX x
sin —+cos —
2 2

. X X . . .
sin 5 +Ccos E Non-identical function

=2tan"!

.-l
(2) smn 5=

x,x €[-1,1] only
I+x

2tan"! x,x € R Non-identical function

3) V¥ dxlxeR

(x)* =x,xe R" U{0}
Non-identical function
4) Inx +nx? = S5¢nx,x >0

5¢nx, x >0 Identical function

RELATIONS & FUNCTIONS

32.

Sol:

33.

Sol:

34.

Sol:

3s.

Sol:

36.

Sol:

)
a* -1
S = X" (a* +1)
Six) = fi=x)
1—a* a* —1

)"A+a") N x"(a* +1)

= (—x)" =—=x"
2
x X x[ e +1
X)= +—+1== +1
feg=—2s z[ex_J

x| e +1 x[e"+1
-X)=——= +1== +1
f(=x) 2[e_x_1] 2[ex_1) ,

= f(x) even function

@
f:R—[-1L1]
1, ~1<x<0
f(x)=sin(g[x]j: 0,0<x<l
L1<x<L2

Many-one function
Into function
Also

f(x+4) =sin (g[x +4])

- sin(Zn + g[x]) - sin(g[x])

(2)
f:R—>R,

(%) =3x +2ax+b
D<0 or 46> -12b<0
Or a*> <3b

@

X =X

f(x)=x>+ax® +bx+c

As f'is one-one function
So f(x)=f(xy)

As g is one-one function
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37.

Sol:

38.

Sol:

39.

Sol:

40.

Sol:

41.

Sol:

So g{flx1)} =gifix2)}
gof(xi ) = gof(x2)
@

1
f(x+§j
:[x+l}+[x+£}+[x+l]—3(x+lj+15
3 3 3
_|:x+l:|+|:x+z:|+[x]—3x+15_f(x)
= 3 3 -

Fundamental period is 1/3

3)

f(x)=[sin3x]—| cosb6x|
. 2n W
period = —,—
33
period of f{x) =L.C.M z?n,gj = 2%

Fundamental period = ?n

@)
S =x-1], f:R" >R

gx)y=e", g:[-lLo) >R
Jog(x) = flg(x)]=e" —1|
D :[-1,0)
R :[0,00)
3)

X

xe(2,4) = [E:lzl

So f(x)=x-1 = y=x-1
= x=y+1 = flx)=x+1
1

S (@) = f(g(xy))

= g(x) =g(x,)

As f'is one-one function

= x=x

As g is one-one function

Hence f(g(x1)) = fig(x2))
= X1 = X2

= f{x) is one-one function

42.

Sol:

43.

Sol:

44.

Sol:

45.

Sol:

46.

Sol:

47.

Sol:

4
If f{x) is increasing continuous function in
[a,B], then its range is [f(a), f(B)]but for

discontinuous function the statement is not
true.

C))

y = fix) and y = ! (x) can intersect at points
other than y = x

eg.y=—x+cor y= 1-x*

2

cosx+7 = cos«/;

Jx+T =2nn+Jx On squaring both sides
x+T =4n’n? +xi4n7‘c«/)_c

= T =4n*7? i4n‘rc\/;

T'is not independent of x. Hence function is non
periodic

3)
NI

T i odd
f(n)=

n
—— n—>e¢even

For ;; —» odd numbers
f(n)=0,1,2,3,.......
For f(n)—>-1,-2,-3,....
f(n) is one-one
Range el - onto function
Q)
Sx+y)=fx)+ )

Function should be y = mx

A =7
m="7
= flx)="7x
Z & Tn(n+1)
=7y ="
Z;,f(r) Z;, >
Q)

4 x? =0, X —x>0

RELATIONS & FUNCTIONS
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48.

Sol:

49.

Sol:

50.

Sol:

51.

Sol:

x#3+2 and —-1<x<0orl<x<o
D =(-1,0)w(1,0)—{2}

or D=(-1,0)uU(1,2)U(2,0)

(2)

F(x) = 10g(x+ M)

f(=x)= lOg(—x+ m)

_ log{_xz +x* +1J

ralx +1
—tog(x T ) ==/
= f(x) is an odd function

)
We know that

& b <asin0+bcos0 <a? +b°

. —2Ssinx—\/§cosx32
= —lgsinx—\/gcosx+ls3
S f(x) e[-1,3]

2

Let us consider a graph symmetric w.r.t. line x
=2 as shown in figure

A

\ /

L

v

X o x=2 X

From figure f{x1) = f(x2)
Where x; =2 —-x & x2=2+x

Q2 -x)=£2+x)
1
f)=x-D>+1Lx>1
f :[1,0) —>[1,%0) is a bijective function
= y=(x-D?>+1 = (x-D*=y-1
= x=1xJy—1 :>f71(y)zli\/y_—1

RELATIONS & FUNCTIONS

52.

Sol:

53.

Sol:

54.

Sol:

= @) =1+Jx-1 {".x=1
So statement-2 is correct
Now

SO =71 = f(x=x
= (x-D*+1=x

= x> -3x+2=0 = x=1,2
So statement-1 is correct

2
f(x)+2f(lj:3x
x
S:f(x)= f()
S)+2f (1) =3x . (1)
x
x—> f(lj+2f(x):é ....... 2)
X x
6 2
(1) -2x(2),-3f(x)=3x——, f(x)=—-x
X X
Now — f(x)=/(-¥)
Z—nger, i:2x
b by X
2
—=X 3x=i«/§
X

Exactly two elements
1
f(x)=|{n2—sinx|

f(f(x)) = n2—sin| {n2 —sinx|

g(x) =(n2—sin({n2 —sin x)

Hence g(x) is differentiable at x = 0 as it is sum
and composite of differentiable function

g'(x) = cos(fn2 —sin x).cos x

2'(0) =cos(fn2)

&)

J)

| —
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5S.

Sol:

56.

Sol:

57.

Sol:

58.

Sol:

X .. L
=8| 53]

From the graph of f{x) we can observe that
function is many one and onto

Q)
F(xX)=y=(x+1>*x=>-1and y>0
y=@&+1y
y=x
y=—1+q

= x=—-1x»

) =—1+4/x,
a

f(x)=2x+sinx
f'(x)=2+cosx>0

x>0= y=-1

Continuous increasing function. One-One
function

lim (2x +sin x) = +o0

X—0

lim (2x +sinx) = —o0
X—>—00

Range = R (onto function)
3)
2
:x2+x+2’ R
x“+x+1
= X*x-D+x(y—D+(y—-2)=0

D20 = (y—D’-4(y-D(»-2)20
= (y-DBy-7<0 = 1gyg%

But for y = 1 quadratic vanishes to
2

Put y= ]’ 1= LX-FZ

X +x+1

= 1=2 not possible
= Not real values of x.
.. y=11isnot in the range
3
g(f(x)) = (sinx+cosx)? —1

59.

Sol:

60.

Sol:

61.

Sol:

=1+sin2x—1=sin2x:>_7n£2x£§

/4

gof(x) is invertible in [—E,E}
44

ey
y=(-gx= {_j xx:QQ
Which is one-one and onto function
@
f(x)=x7;g(x)=sinx
= gof (x) =sinx?
= gogof (x) = sin(sin x?)
= (fogogof )(x) = (sin(sin x*))* = sin’ (sin x?)
Now
sin® (sin x?) = sin(sin x?)

= sin(sinx?) =0,1

= sinx’ =nn,(4n+1)g,n el

= sinx? =0

= x2 =nm
@)
£:00,31>[1,29]

F(x)=2x>—15x% +36x+1

= gogof (x) = sin(sin x*)

7 (x) =6x> —30x+36

= 6(x* —5x+6) = 6(x—2)(x—3)

In given domain function has local maxima, it
is many-one

Now atx =0, f{0)=1

x=2, f(2)=16—60+72+1=29

x =13, f(3) =54-135+108+1=163-135=28

RELATIONS & FUNCTIONS
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62.

Sol:

63.

Sol:

Has range =[1, 29]

Hence given function is onto

1)

(i) f(=x)=—f(x) soitis odd function

1

(i) /'(x) = 3(log(secx + tan x))* —————
(secx+tanx)

(secxtan x+sec’ x) > 0

(i1) Range of fix)is R
as f(—gj = -

T

)=
“)
Let y=x?+1 = x=+y—1
= ror=sy-1
= S =-1
= rlan=+17-1=+4
and f7'(-3)=+J/3-1=2J-4,

which is not possible

Integer Type Questions (64 to 73)

64.

Sol:

(2)

f & g are 2 distinct functions [-1,1] — [0,2]
onto functions

So f& g are either —x + 1 or x + 1

Case-l: f(x)=—x+1;g(x)=x+1

1—x

h =L ey = e

g(x) l+x 1

1+x

1x=1
x—1 x+1_1
h(1/x)==— ; h(h(1/x)]= —"= =—
x+1 1 x—1 x

+7

x+1

‘h(h(x)) +h[h(lﬂ‘ “x+1/x[>0
X

RELATIONS & FUNCTIONS

65.

Sol:

66.

Sol:

67.

Sol:

68.

Sol:

as domain does not contain point X =%l

Case-1I: flx) =1 +x ;0 g =1-x
1+x

U C S, S

=i, ) ===

1—x
1

h(h(1/x)) = —x ;|h(h(x))+ h[h(;j]‘

= —-x-1/x]=(x+1/x)>2

)

F(—x) =—ax” +bx’ +cx]-5

s f(=x)=—f(x)+5]-5

f(=x)=—f(x)=-10 put x=7

() =-17.

so f(7)+17cosx =—17(cox—1) €[-34,0]

(22)

21 x

22y

23 z

Case-I Case-II Case-II

f21)=x T F F

f(2)=x F T F

f23) =y F F T

Case-1 f2)=x, f(23)=y
Then f(21)=x is not true

Case-1l £(23)=y, f(22) =z, f(21)=x

Not possible

Case-Ill f(22)=x, f(23) =z f2D) =y
L) =22

0)

Given f(y)=logy =/f(1/y)=log(l/y)

then £(y) +f[lj =logy+log(l/ y)=logl=0
y

(14)

Number of surjection from A4 to B
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69.

Sol:

70.

Sol:

71.

Sol:

— ZZ: (_ 1)2—r ZCr (7’)4
r=l1

=DM DT G2
=-2+16=14
Therefore, number of surjection from 4 to B = 14.
“)

1
Case-Ix<—

2

—2x+1=3[x]+2{x}

1
= x=—
4

Case-II xX>—
2

= 2x—1=3[x]+2{x}
= 2[x]+2{x}—-1=3[x]+2 {x}
[x] =-1= x€¢

0)
X]=-x*+4x-3=—(x-1)(x-3)

2T —o

14
il VAN

RS /ARN

No solution
a2)
. sinx has period =27

. TX
— s1n7 has period =— =4

oA |y

-+ cos x has period =21 = cos% has period

has period =— =60 = 2c0s%

w\?—lls’

has period = 6

72.

Sol:

73.

Sol:

. T .
-+ tan x has period = = tan? has period

L.C.M. of 4, 6 and 4 =12, period of f{x) =12
(24)

99 99
xe|-——,— |=>x¢e
22

Here xe {1,2,3,............ 8}
U{11,12,13,14,15,.......17}

U{22,23,......, 26} U{33,34,35) U {44}

Total positive integers = 24

©)
= 2|22
f(x)_[ls}[ x }

If x215, then |:—1—5} =-1

X
f(x) = {E}

so x €[15,90), % e[L,6)
f(x)=-1,-2,-3,-4,—5 and if
x€(0,15), then [i} -0
15

S(x)=0
Hence f(x)e{-5,—-4,-3,-2,-1,0}

RELATIONS & FUNCTIONS




TRIGONOMETRY (TRI)

Single Option Correct Type Questions (01 to 65

Sol:

Sol:

Sol:

Sol:

3

cosec’Ad —cot?’4 = 1......(1)

11
cosec A +cotd= ? ...... (i1)

2
dividing, we get cosec 4 — cot 4 = ﬁ

117

subtracting (ii) from (i), 2 cot 4 = E
44
=>tand=——
117

2)

tana + coto = a

= tan’a + cot’a + 2 = a?

= tan*a + cot*o = (> - 2)* -2 =a* - 4a*+2

@)

5 o 5
tanf=— — +— <0<2mr=sin 0 = - —
12 2 13
and cot 0 =——
5
— sin@—cotb _ sin@+cot
—cosecO—cosecO 2 cosecHd
5 12
_ 13 5 _ 181
—ZXE 338
)
(~cotx)sinx+cos’x  —cosx
: = (1 — cos) =
sin x(—cot x) —cosx
sin’x

Sol:

Sol:

Sol:

Sol:

(2)

3{cos*a + sin*a} — 2{cos’a + sin®a}
=3{1-2sin’ o cos’a} —2 {1 x (cos*a + sin*a
— sin’al cos?a)}

=3 — 6 sina. cos’o. — 2 {1 — 3 sin? a cos’a}
=3 -6 sin’a cos’o.— 2 + 6 sin’oL cos’a, =1

3)

Given = sin?5° + sin?10° + .... + sin? 40° +
sin?45° + sin?50° + ........ +5in?85° + 1

) ) ) 1
= sin?5° + sin?10° + ....... + sin®40° + ; +

5 5 1 19
cos 40° + ...... +cos5°+1=8+ E+1:?
@

sin 24° cos 6° —sin 6° cos 24°
sin21° co0s39°—sin39°cos21°
_ sin(24°—6°) sinl18°  _
sin(21°-39°) sin(—18°)
3)
tand — tanB =x
cotB—cotd =y
tan 4A—tan B
tan A tan B Y

—tanAtan B= X
y

Now cot 4 - B) = ——— =
tan(A4— B)
1+tan Atan B
tan A —tan B

1+

11
=Y -

b X y
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9.

Sol:

10.

Sol:

11.

Sol:

12.

Sol:

13.

Sol:

(C))
i 5
.+ 3 sinot =5 sinf = sm o=
sin B3
tan (OhLB
sino+sinff 2 —4

8
-=
sina—sinf} 2

tan (G‘BJ
2
(2)

(cosbx+cos 4x)+5 (cos 4x+cos2x)+10 (cos2x+1)

cos5x+5cos3x+10cosx

_ 2cos5xcosx+5x2 cos3xcosx+10x 2cos? x

cos5x+5cos3x+10cosx

— 9 cos x [cos5x+5cos3x+10cos x|

cosSx+5c053x+10cosx]

=2cosx
@
tan(180° —25°) — tan(90° + 25°)
1+ (tan (180°—25°) tan(90°+25°)
1

tan 25° _1-x?

2 2 x

—tan 25°+

(&)

given = 2 sin’p + 4 cos (o + B) sin o sin B + 2
cos? (a+B)—1

=2 sin’B + 2 cos (o + B) {2 sin a sin B + cos
(a+P)j -1

=2 sin’B + 2 cos (a. + B) cos (oo — B) — 1

=2 sin® B + 2 cos’a — 2 sin? — 1 = cos 2a

&)

3
cosd = -
4
A A 54
16 cos? — —32sin— sin —
2 2 2
16(1+cos 4
=%—16 (cos 24 — cos 34)
16(1+cos 4
= %—16 {(2cos> A —1) — (4 cos® 4
—3 cos 4)}
—8(1-&-2}—16 {2x2—1—4x2+3x§} =3
4 16 64 4

14.

Sol:

15.

Sol:

16.

Sol:

(2)
cos 30 =4 cos*0 — 3cos0 = cosO (4 cos?0 — 3)

3l il

Il
™ |
7\
Q

+
Q=
N—
—
Q

S
+
8, =
|

—_
—

sint+cost=

n | —

t t

2 tan —+1—tan® =
- 2 2 _
1+tan?

wn | —

12
2
f t t

= 10tan— +5—5tan’— =1+ tan®> —
2 2 2
t t
:>6tan25—10tan——4=0
t t t
=3tan®  ——6tan — +tan — —2=0
2 2 2
t t t
=3tan - |tan ——2 | +1|tan ——2| =0
2 2 2

t t 1
=tan - =2, tan- =— -
2 2 3

@)

Given = | 1+cos i 1+ cos 3—n
10 10
1—cos 3—“ 1-cos ua
10 10
= (l—cos2 lj [l—cos2 3—“]
10 10

a2 T in2 3_7.[:[\/51 .\/§+1]2

10 ° 10 4 4

TRIGONOMETRY (TRI)
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17.

Sol:

18.

Sol:

19.

Sol:

20.

Sol:

(2)
c0s 20° + 8sin 70°sin 50°sin 10°
sin” 80°
_ €0s20°+8sin10°sin(60° —10°)sin(60°+10°)

sin® 80°

o 1 M (e]
cos20 +8.Zsm30 B 2(c0s20°+1) )

- cos?10° " 1+c0s20°

@
A =tan 6° tan 42°
B = cot 66° cot 78°

A
E = tan 6° tan 42° tan 66° tan 78°

A
= — =
B
tan 6° tan (60°—6°) tan (60°+6°)

tan 54° )
tan 78° tan 42°
A
= — =
B
tan 18° .

tan (60°—18°) tan (60°+18°)
tan 54°

_ tan 54°
tan 54°

A
= — =1

B
(2)
Add & subtract cot a.
(tan o — cota) + 2 tan 20, + 4 tan 40, + 8 cot 8a
+ cota
=—2cot2 a+2tan 2a + 4 tanda + 8 cot 8o +
cota
=—4 cotd o+ 4 tan 4o + 8 cot 8a + cota
=—8 cot 8a + 8 cot 8o + cot a0 = cota

)
3n

A+B+C=—
2

cos 24 + cos 2B + cos 2C =2 cos (4 + B).cos
A-B)+1-2sin’C

TRIGONOMETRY (TRI)

21.

Sol:

22.

Sol:

23.

Sol:

=2005(3§—Cj .cos(4 — B) — 2 sin> C + 1

3n
(wA+B+ C=7
=-2sin C {cos(4—B)+sin C} +1

=-2sinC {cos(A—B)+sin(3?n—(A +B)}+1

=-2sin C {cos(4 —B)—cos (4 + B)} +1
=1-4sin A sin B sin C.

)
T 21 3n 47
1+cos — +cos — +cos —+cos — —
9 9 9 9
4n 3n 2n T
COS — —CcOS ——c0S — —cos — =1
9 9 9 9
“)
sin O + sin (0 + ¢) + sin (0 +2¢) + ............ +
sin(0 + (n-1) ¢)
Sin(nzd)) 204 (n-1
= . sin( (n=1) d)j
sin9 2
21
o=— (External angle of regular
n
polygon)
i n n—1)2mn
2) (e
So sin n =0
. (nj 2
sin| —
n
)
s 2m 3z 4
COS — COS —— COS —— .COS —— .COS
11 11 11 11
5m T 2n 4r 8n
—— =(0S — CO0S — COS — COS —
11 11 11 11 11
l16m
cos ——
11
. 32n sin(?-n—nj
_ Sin 11 _ 11 _ L
2sin P.sin 32
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24.
Sol:

25.
Sol:

26.

Sol:

1)

y =10 cos’x — 6 sin cosx + 2 sin’x
=5 (1 +cos2x)—3sin2x+1—cos2x
=4cos2x—3sin2x+6

v — a2 +b* < a cos® + b sin® <
Ja? +b?
ymax:5+6:11
VYmin=—5+6=1

@
y=1+2sinx + 3 cos*x
3-3sin’x
y=1-3sin>x -2 sinx-3) =y =1-3 (sin’

— sinx + L -1
9 9

=y=1+2sinx+

AC=2\2 P
P DC
— = —— =tan@
AD P

AD+DC=22 P
P
= —— +Ptan0=22P
tan O

2 .2
—, cos O+sin” O :\/5
2sin® cosO

1
=sin 20 =—
NG
T

=0=—
8

27.

Sol:

28.

Sol:

29.

Sol:

30.

Sol:

T T 3n
So ¢=m— [E+§j :>d)—§

C))

Clearly, sin 6; = sin 0, = sin 03 = 1
cos B =cos B2=cos 0;=0
cos 01 +cos 02 +cos03=0

2

rtan4d<0and 4 + B+ C=180°

= A>90°

=B+ C<90°

=tan(B+C)>0
tan B+tanC =0

I-tanB tanC
= 1l-tanBtan C>0

=tan Btan C< 1

(2)

LHS = o (4 cos®0 — 3 cos 0)* + B cos*0

= 160 c0s°0 — 24 o cos*0 + 9o cos?0 + B cos*O

=160 cos°0 + (B — 24a.) cos*0 + 9o cos?0

RHS =16 cos0 + 9 cos?0

comparing LHS and RHS, we geta =1, p =24

)

A+B=

wla

1
s.cos(4+B)= E

cos?4 + cos’B — cos A cos B
=cos’4 — sinB+ 1 —cos 4 cos B
=cos(4+B)cos(4—B)+1—-cosAcosB

1
= E (cos A cos B+sin A sin B) + 1 —cos A cos B
1 . .
=1 75 (cos 4 cos B —sin 4 sin B)

1 3
=1-= A+B)=-
2cos( ) 1

TRIGONOMETRY (TRI)
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31.

Sol:

32.

Sol:

33.

Sol:

2)
1 1
+
cos (270°420°)  f3sin (270°—20°)

1 1
sin20° /3 cos20°

2 ﬁ cos20° —1 sin 20°
_ 2 2

2 g sin20° cos20°

_ 4sin(60°—20°)
ﬁ sin 40°

3)

asecO=1-btan O . (1)

a® sec’0 = 5 + b? tan’0 (2

(1)?is a® sec* 0 =1 + b* tan®0 — 2b tan O

From equation (2)

5+ b* tan’0 = 1 + b? tan? 0 — 2b tan0

) 2
tanf = — —= sec’0 = b +4
b b?

4 sind0° 43

3 sin40° 3

=5+4 = g*b* + 4a*> = 9b*

SO aZM
2

b
1)
sinx +siny=a ... €))
cosx+cosy=b . 2)
(1) + (2
= 1+1+2cos(x—y)=a*>+b?
a*+b* -2
2
- tan? (x—yj _ 1-cos(x—y)
2 1+cos(x—y)
1_[a2+b2—2J
x=y)\ _ 2
( 2 j a’+b* -2
2

,4—a2 —b?
a’+b’

cos (x—y)=

= tan

1+

=y,
2

= tan (

TRIGONOMETRY (TRI)

34.

Sol:

35.

Sol:

36.

Sol:

37.

Sol:

(C))
y=3cos (6+§J +5cosf +3

B

1
y=3cos9.5—3 73 sin® + 5 cosO + 3

33

3
y==00s0 — —= sin® +5cosO +3
2 2

13 33

y= — cosO — —— sin0+3
2 2

Ymax = @4—2 +3=7+3=10
Va2 "2

Ymin = — @-{-2 +3=-7+3=-4
4 4
@
y-axis
A
sin2
sin3
> X-axis
@
_ tan® tan O
Y tan30  3tanO—tan’ 0
1-3tan’ 0
2
= y= 1—3tan2 0 — tan’0 _3y-1
3—tan” 6 y-=3
>0

=y e[—oo, %] U (3, )

statement-1 and statement-2 both are true
and statement-2 explains statement-1

2)
-+ o isaroot of 25 cos?0+5cos 9 —12=0.
S 25cos*a+S5cosa—12=0

3

4
zcosa:—g,g But — < a< n(Illnd

quadrant)
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38.

Sol:

39.

Sol:

40.

Sol:

-4 . 3
. coso=— andsino = -
5 5

. . 24
=sin20 =2sinocoso =— —
25
@
. TC )
sin(@+p)=1 =a+p== .. Q)
in (o ) - - B=" .. (i)
sin(fao-pB)=-=>a-B=— ... ii
2 6

on solving (i) & (ii)
T T

a = — R = —
3 g 6

tan (o + 2B). tan 2o + B)

= tan (2—nj tan (S—EJ
3 6

(2)

- sec’0>1
4xy

CESYS

= (x-)’<0

which is true only if x =y

C))

u= \/az cos? 0+b%sin’ 0

+ x/az sin? O+ b2 cos? 0

= u?=a® cos? 0 + b? sin? O + a® sin® O + b? cos?

0+2 \/az cos?> 0+ b%sin’ 0

X x/az sin? O+ b2 cos? 0

=>u=(@+b)+2

\/{az + (b2 — az)sin2 6} X {a2 + (b2 faz)cosz 6}

>1 =32+ 1+ 2xy —4xy <0

=ul= (a2+b2) +2

\ja“ +ad’ (b2 —a2)+(b2 —d? )2 sin® Hcos” 0

=u?= (a2+b2) +2

2 22
\/a2b2+[b 2" j sin? 20 .

41.

Sol:

42.

Sol:

- min(e?) = @+ b + 2ab =(a+b)’
and max(u?) = a?+b*+ (a2 +b2) :2(a2 +b2)

Now, max(u?) — min(u?) = (a — b)*

ey

sino +sin f=— 2 and cosa +cos B=— 7
65 65

squaring and adding, we get

sin? o + sin?B + 2 sina sin B + cos? a + cos? B

+2 cos a. cos

(CRS)

1170

=2+2 -B)=—

cos(@=P) =7
e (eBy_ U109
2 4x4225 130

(vm<a-P<3n

— cos (L‘BJ -3
2 J130

:j£<{gjq<ﬁ
2

2 2
@
Let AB =x
tan(nfefoc)=L:>tan(9+a)=L
X—q q—x
D d oC
- o
(
P+
P i
TC—(@"‘OL)E o
A x-q M q B

=>qg—-x=pcot(0+a)
=>x=g—pcot(0+a)

_ (cotG cota—lj
a-p cota+cot0

TRIGONOMETRY (TRI)
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q
p
4 +cotO
p

gcot® —p —g-p gcosO —psinB
g+ pcotO gsinO+ pcosO
g* sin®+ pgcosd— pgcosO+ p*sind
pcosO+gsind

cotO —1

=X =

— 4= (P’ +4°)sin6
pcosO+gsin0
Alternative
From Sine Rule

AB ,p2+q2

sind  sin(m—(0+a))
[2. 2 &
+ sin 0
4B = p tq

sin® coso+cosO sina

2, 2\
=7(p. *q7) sin® " cosoL = ——T
gsin O+ pcos6

q
D C
o L
0
P +q’
P
TC—(Q"'(X) o
A B
_ (P’ +q’)sin0
pcosO+¢gsind
43. (2)

Sol:  Given expression

sin 4 sin 4 cos A cos 4
X X

cosd sind-cosAd sin4d  cosA-sin4

1 sin® 4-cos’ 4
sind—cosA | cosd sind |
sin® 4 +sin Acos A + cos® 4
sinA4 cos A

=1 +sec 4 cosec 4

TRIGONOMETRY (TRI)

44.

Sol:

45.

Sol:

46.

Sol:

2
fi ()= % (sin %x + cosky)

1 . 1 .
Ja—fo = Z(sm“x+cos4 )c)—g(s1n6x+cos6 x)

1 1
=1 (1 — 2sin? x cos?x) o (1 — 3sin®x cosx)

r it
4 6 12
“

5(tan’x — cos’x) = 2cos2x + 9

1-tan’ x
S(tanzx—;z) =2 — +9
1+tan” x 1+tan” x

5(tan*x + tan®x — 1) = 2 — 2 tan’x + 9 + 9tan’x
Stan*x — 2tan’>x — 16 =0
Stan*x — 10tan’x + 8tan’x — 16 =0
Stan’x (tan’x —2) + 8 (tan>x —2) =0
(5tan?x + 8) (tan’x —2) =0
tan?x= 2
1-2 1

cos2x = —— = ——
1+2 3

cosdx =2cos?2x— 1= 5

@)

0 e (0, Ej
4

tan0 Tin0 e [0, g) and0<tan 0 <1

cot0lin0 e [0, g) and cot 0> 1

Lettan © =1 —A; and cot O = 1 + A where A,
and A, are very small and positive, then
h = (A=a)™, b =a-a)"2 , 1 =
A+2)"M L ta= A+, 2

W>0B>H>h
OR

- tan0®Tin0 E(O, gj and0<tan 6 <1
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47.

Sol:

48.

Sol:

49.

Sol:

cot0dinb e [0, g) and cot 0 > 1 think

only above and conculude result

(D)

P=1{0:5in0 —cos 0=+2 cos 0}
sinez(\/f+l)cose =tan 0= \/5+ 1=0

3n
nm+ — ;nel

8
Q={9:sin6+cos6=\/5 sin 0}

;. COS 9=(\/§— 1) sin ® = tan 6 = ;

2 -1
\/5+1:>6=nn+3§n;ne]
~P=0
3)

I
N
o
o]
~—
&
|
@)
o]
S
7N\
&
+
-_—
‘w
=)
N—
N—

= oot 3] ~2{1-e0( 7]

(1-2-3) =2 (-1 ++3)

=2(3-1)

(2

sin® + cos® =m (1)

$ind cosd = -(2)
n

squaring (1)
1 + 2sin0 cosd = m?

2
sin® cosO = m 1

.03)
by (2) & (3) n(m?—1)=2m

2

50.

Sol:

51.

Sol:

52.

Sol:

53.

Sol:

54.

Sol:

5S.

Sol:

3)

1 ) 13
E= — —(cosx +-)?> = maximum value = —
4 2 4

minimum value = 1
“
tan (4 + B) =
a_ 1
a+1 2a+1 _2a2+a+a+l

1— a 2a* +3a+1-a
(a+1D)Q2a+1)

2 T

_ 2a"+2a+l —~4+B=2

2a* +2a+1 4
3)
Checking option 4 = 60°, B =30°, C=0°
3
3cosB+4cos’0—3cos0
3sin®—(3sin 0 —4sin® 0)

3

_ 4cos’ 0 — cot’0
4sin® 0

@

A = sin’x + cos*x

=sin’x + (1 — sin? x)?
= sin*x — sin’x + 1

1y 3
= (sinzx——j +-
2 4

3
=<4<1
4
2)
Let es™ = ¢
+'
:>t274t71=0:>t=#

St=eN =21 5 s einX=2_f5

esinx:2+ \/g

X = 2 5<0,=sinx=m@2+5)>1
so rejected hence no solution

TRIGONOMETRY (TRI)
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56.

Sol:

57.

Sol:

58.

Sol:

@)
1

cos x + sinx:E

a2 2tanx/2 1 X
I-tan”x/2, “WNXTZ "y ot tan 3

l+tan?x/2 l+tan’x/2 2

=t

2
-, 2t2
1+ 1+t
_2+\7

3

1
= =3 -4-1=0

ot

X T
as O0<x<m = O<E <—

X . ..
.. tan — is positive
2

X

Sot=tan — =2+ﬁ

2 3
2tanx/2
1-tan®x/2

2+\/7J

? (
3
> tanx=——~ 7

)

2
Now tan x = = 1—2
—t

3

)

(2)
2{cos(B—7y)+cos(y—a)+cos(a—P)}+3=0
(cos o + cos B + cos y)* + (sin o + sin B +
siny)?=0
Ycosa=0=2sina
1
tan 2o = tan ((a + B) + (o — B))
3 5
_ tan(o+B) +tan(a.—P) _ Z+E
1—tan(o + B) tan(o — PB) 1_3 . 5
4 12

_(9+54 _14x4 56
48-15 33 33
Hence correct option is (1)

TRIGONOMETRY (TRI)

59.

Sol:

60.

Sol:

61.

Sol:

62.

Sol:

63.

Sol:

Q)
1+tan29 D)
sum of roots =— 2 = —=6
tan ® sin®
X¥—6x+1=0
)
. 2 . 327 sin(n—nj
il sin ——
SRy 33 -\ 33
.
23 sin% 325in% 32sin—
. T
sin— |
_ 33 _ 1
32sinl 32
33
Q)]

110 116
—13<12sin — +5cos — <13
2 2

110 116
0<13+ 12sm7+50057 <26

range = [0,26]

@

2 2 2

tan( +E+yj:0
2 2

2

sin®x + cos®x = a®

= (sin?x + cos?x) (sin*x + cos*x — sin?x cos
x)=a’

= (sin’x + cos? x)? — 3sin’ x cos’ x = a* = 1
— 3 sin® x cos® x = a?

2

3 2
= I—Zsin22x=a2:M=sin22x

4
= 0< 1 (=)<l
1-a*>0and 4 —44*<3
|
azslandZSa2

-1<a<l
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1 1
Soa> —or a<- -
2 2

e o s

4. (2
Sol: (I) tan9°—tan27°—tan 63° +tan81° = (tan 9°
+ tan81°) — (tan 27° + tan 63°)
sin 90° sin 90°
c0s9° cos81° cos27°cos63°
B 2 2
" 2sin9°cos9°  2sin27°cos27°
2 22 2
sin18° sin54° J5-1 - J5+1
4 4

_ 8 (5+1-+5+1)
4
()  2(cosec 10° — B secl0®) = 4

4

lcoleO - ﬁsin10° x ;XE -3
2 2 sin10° cos10° 2
(111) 2 sin 10°
sec5° cos40°
—_— + —_—
2 sin 5°
)
2sin 5°cos 5°sec 5° N 2sin 5°cos 5°cos 40°
2 sin 5°
—2sin35°sin10°
=2 (sin5° + 2c0s45° + cos 35° — cos 25°) =
\/E(sinS" + 2¢0s45° + 2sin 30° sin (- 5°))

— 25in35°]

= V22 =2

(IV) cot 70° + 4 cos T70° =
Cf)S 70° +dcos70°= &0 70° +4.cos 70°sin 70°
sin 70° sin 70°

_ c0s70°+2sin140°

- sin 70°

_ (cos70°+sin140°) +sin140°

- sin 70°

_ (sin20°+sin140°) +sin140°

- sin70°

65.

Sol:

~ 25in80°%xcos60°+sin140°  2sin110°xcos30°
sin 70° sin 70°
3
=2 X £ — ,\E
2
B (cot 70°+4 cos 70°) =3

3)
(I) sin?0 + 3 cos 0 =3=> 1 — cos?0 + 3cosd =
3 cos’0—3cosO+2=0 cosO=1,2
cosO=1(cosO=2) = 0=0in [-m, 7]
No. of solution = 1
(II) sin 6 + cosec 6 =2
1
=sin@+ — =2 =sin’0+ 1 =2sind
sin 6
— (sin0—12=0 = sind=1
1

. sin?"% @ + cosec?0 = sin?*80 + ———
sin?® g
=]1+1=2

(1II) sin*0 + cos*0 —1 = (sin?0 + c0s?0)? — 2 sin?

|
0cos?B—-1=— E sin?26

1
0<sin?20<1 . —-<— EsiHZZOSO

1

2
maximum value = 0

(IV) 2 sin?0 + 3 c0s?0 — 3 = 2 sin%0 + 3 — 3 sin?

0-3=—5sin’0

+0<sin’0<1 S—1<—5sin?0<0

.. least value =-1

Integer Type Questions (66 to 75)

66.

Sol:

67.

Sol:

68.

Sol:

(25)

square & add

a@+b =9+16=25

@

tan 1° tan2° tan3° .... tan45° .... tan 87° tan88° tan 89°
=tan 1° tan2° tan3° .... tan45° ...... cot3° cot2°
cotl® =1

@

37°=45°-8°

TRIGONOMETRY (TRI)
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69.

Sol:

70.

Sol:

71.

Sol:

72.

Sol:

1—tan&°

——— =1 + tan 37° =
1+ tan &°

= tan 37° =

2
1+tan&°
2
1+tan22°
(I1+tan8°)(1+tan37°) _
(1+tan22°)(1+tan23°)
“
12 sin 0 — 9 sin?0 =4 — (3 sin O — 2)?

Similarly 1 + tan 23° =

whose maximum value is 4 when sin@ =

0)

tan’0 =2 tan® ¢ + 1 .. (D)

1—tan® 0

1+tan® 0
~2tan® ¢

2 (I+tan’ ¢) !

[EN N )

cos 20 + sin® ¢ = + sin® ¢ =
1-2tan® ¢ —1
1+2tan” ¢p+1
¢

=—sin®¢ +sin®> ¢ = 0. which is independent
of ¢

&)

£(0) = sin0 +

+sin? ¢ = sin?

+2

. +2+c0s°0 +—;
sin” 6 cos” 0

-2 2 4
5+ sm29+coz 9:5+ -
sin“ ©cos” O sin“ 20

minimum value of 0)=5 + I: 9

3)
Since, tan 30° and tan 15° are the roots of
equation x> + px + ¢ = 0.

tan 30° + tan 15° = — p and tan 30° tan 15°
=9
Therefore, 2 +g—p =2+ tan 30° tan 15° + (tan
30° + tan 15°)
=2+qg—-p=2+tan 30°tan 15°+ 1 —tan 30°.

tan 30°+tan15° J

tan 15°| -+ tan45°=
1—tan30°tan15°

TRIGONOMETRY (TRI)

73.

Sol:

74.

Sol:

75.

Sol:

=2+q-p=3
2)
cot 20° —tan 20° 2900
S = A A naor
cot40° 2tan 20°
2
= x tan40°
tan 40°
0)
sin o sinf} — cos a. cosp+1=0
=cos(a+p)=1
o+ p=2nn
= 1+cotatan = SIHQCQSB+COSGSIHB _
sina cos P
sinocos 3
@)
LT . 3m .21
sin— sin—  sin—
n n n
ZCosz—TEsinE |
n n _ 5
. 2n
sinEsin3—n sin —
n n n
. 4n . 3n
sin — =sin —
n n
4 3
Bk T ket
n n
Ifk=2m :;E = 2mn
n
1 .
— =2m , not possible
n
n
Ifk=2m+1= = =Qm+

n

=>n=7 m=0




QUADRATIC EQUATIONS

Single Option Correct Type Questions (01 to 65)

Sol.

Sol.

3

One factor is common let (x — o) is the common
factor

ao? +ba+c=0

bo’+co+a=0

o? o 1

ab—c* bc—a®  ac—b*
2

ab—c? _bc—a
bc—a® ac—b*

(ab - ?) (ac — b?) = (bc — a*)?

a’bc — ab® — ac® + b*c* = b*c* + a* — 2a’bc
a*—3a*bc+ab*+ac’=0

ala® + b+ —3abc] =0

L A

~
o
~—

200
x2—3x+2m=0/
§
o
X—x+m= 0/
\Y
2ap =2m
op=m .. (1)

oy =m ... (i1)

m
—Y=m

m [1— ij
p

m=0 or

where y =3

2a0+B=3,a+p=1

So,a=2,pf=-1

m=of=-2

y=p

Sol.

Sol.

Sol.

©))

D of X+ 4x + 5 =0 is less than zero

= both the roots are imaginary = both the
roots of quadratic are same

= b -dac<0& %: 2-C g

= a=k, b=4k, c= 5k

1

(1 +m)x>—2(1 +3m)x + (1 + 8m) =0 has equal
roots.

= D=0

= 4O9m*+6m+1)—-4(1+m)(1+8m)=0
= 9mP+6om+1-8m*—9m—-1=0

= m-3m=0 = m(m—3)=0
= m=0,3
()

(a=c)(b-c)(at+d)(b+d)
=[ab—-c(a+b)+ ) [ab+d(a+ b)+d?]

cat+b=-q,ab=1
=(1+gc+cA)(1—qd+d

v+ l=—pc,d*+1=-pdand cd =1
= (g¢ —pc) (—qd — pd)
=-cd(g-p)(q+p)
=cdp’~¢)=p’ - ¢’

0y "
/
X—px+q=0
\[3
= p=-11, ¢g=24
then correct equation will be x> — 11x +24 =0
= x-8)x-3)=0
= x=3,8
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Sol.

Sol.

Sol.

10.

Sol.

11.

Sol.

12.

Sol.

(2
o
(3x+2)2+p(3x+2)+q=0<B
/73OL+2
2+ px+qg=
o 0\3[3+2
(2
a+B+2n=—1
p
—b+2h=—1
a p
h l[é_ij
2\a p
3

/
(x—a)(x=b)+c=0
\B

x—c—a)(x—c—P)=c

Letx—c=t¢

(t—a)(t-P)=c

P—(a+PB)+ap=c

P—(a+b)+ab=0

roots are a & b

x—-c=a,x—c=b

x=a+tc,b+tc

(2)

Clearly (x—a) (x-b) (x—c)—d=(x—a) (x—
B) (x—v)

. if a, B, y are the roots of given equation
then (x — o) (x — B) (x —y) + d = 0 will have
roots a, b, c.

3

a+tpf=r-3andaf=-1
a?+B2=(a+BP-20p=MA-3)72+2%
=+ =1-4r+9
Lety=o2+B2=22—41+9

is minimum at A = —_74=2

s o2+ B? is minimum at A = 2.

4
1) S=a?+p*=a’>-2b
P:0L2[32:b2

QUADRATIC EQUATIONS

13.

Sol.

14.

Sol.

15.

Sol.

equation is x* — (@> —2b) x + > =0

@ s=LLl_a p 11
a P b a p

S| o=

3) S:g+E_a2+Bz a* —=2b
B« of b
p= B
B o
2
- _2bx+1:0
b

= bx*—(a>-2b)x+b=0
@) S=a+B-2=—a-2

P=(a-1E-1
=ap—(a+p)+1
=b+a+l

equation is
X+@+2dDx+@+b+1)=0.
ey
D=0
= (k+172—8k=0
= k=3+2.2

3)
X*+(@a-b)x+(1-a-5b)=0

D>0
— (@—bP—4x1x(1—a—b)>0
a?+b*>—2ab—4+4a+4b>0
B+ 2b (2 —a)+ (a2 +4a—4)>0
42-al -4 x1x(®+4a-4)<0
= 4+a’-4a—-a*-4a+4<0
= 8a—-8>0
=

a>1
)
X+px+qg=0 = o, B
oa+B=—p,ap=gand p*-4g>0
X—rx+s=0 = at, g

Now o*+B*=r, (ap)*=s=g*
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16.

Sol.

17.

Sol.

(o + B2 —2(ap)*=r =
—20B]* - 2a2R2=r

P -29) -2¢*=r
(p*—2q7=2¢*+r>0

Now, Xt —4gx+2¢°—r=0

D = 16¢> — 4(2¢* — r) by equation (2)
=8¢*+4r=4Q2¢*+1r)>0

D > 0 two real roots

Product of roots = 2¢> — r

=2¢* - [(p* - 29’ - 2¢°]

=4q> - (p* - 29)

=—p*(p*—4q) <0 from (1)

So product of roots is — ve

hence roots are opposite in sign

)

[(ac+B)°

v Letfix)=(x—a)(x—c)+2(x—-b) (x—d)

fa)>0

fb)<0
fe)y<0

ﬂd)>< /

.. two real and distinct roots.
C)]

Ist graph

X+2k -Dx+k+5=0
i) D=0
4k-1Y-4(k+5 20
k+1D)(k-4)20

k € (~0,—1] U [4,0)

(i) f0)>0
k+5>0
= k>-5

N\

0

18.

Sol.

b
i >0
(ii1) _2a
2(1-k) -0

k<1

-5 -1 0 1
ke (-5,-1]
IInd graph
A0)<0

k+5<0 =

IIIrd graph
A0)=0
k=-5

\__J

0 o
by (i) U (ii) U (iii)
ke (oo, —1]

3)

IN)
[y}
I

N

S

=
Il
Q N

2—ca+d=0
2_go+b=0

Uy
Q

c—a

-b

Q

I
U/
U

=2d-2b=ac—a?

[NSHENY
o

|
Q

... (ii)

... (iii)

. Q)

. (i)

= bj and from (ii) is %

QUADRATIC EQUATIONS
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19.

Sol.

20.

Sol.

21.

Sol.

{from (i) a® = 4b}

2(b+d)y=ac

3)

3x—4x+5=0 (1)

Now to find the equation whose roots are 2a.,

2B
Let y=2x

Putx = % in (1), we get

(5)-43) oo

= 3)?7-8y+20=0
required equation is 3x* — 8x +20 =0
@
Statement-1 : y = log;3(x? — 4x + 5) is max.
when x? — 4x + 5 is min.
Let fix)=x*—4x+5
= (x-22+1
S min =1
y y=log,x:0<a<l

(1,0)

Ymax = 10g1/31 =0
Statement-1 is true

Statement-2 : logax <0 forx>1,0<a<1
Statement-2 is true, correct
explanation for statement-1

(2)
o
P +abx+c= O<B (1)
oa+tB=—ab,aP=c
x*+acx+b= o/a .(2)

~;

oatd=—ac,ad=b

QUADRATIC EQUATIONS

22,

Sol.

23.

Sol.

o>+abo+c=0
o’+aca+b=0

o _a 1
ab® —ac® c¢-b a c—ab
22
= =2 i
a(c—b)
c—b 1 1
= =—  ..common root, oo = —
a(c-b) a a
1
. —(b+C): —
a

= adb+to)=-1

Product of the roots of equation (1) & (2) gives

1
Bx —=c=P=ac
a

1
&dx— =b=5=ab.
a

.. equation having roots 3, d is
X>—ab+c)x+a’bc=0
ab+o)yx*—a*(b+clx+a(b+c)athc=0
a(b+c)yx*+(b+c)x—abc=0.

(2)

X +3x+1=(x—a)(x—p). Put x
—11=2-0)2-P)

(2)

Since, both roots of equation x> — 2mx + m? — 1
= ( are greater than — 2 but less than 4.

D>0
= 4dm>’—4m*+4>20=>meR .. (1)

2

and -2 <-— i<4
2a

= -2<m<4
Also, f(4)>0
= 16-8m+m?>-1>0
= m*-8m+15>0
= (m-3)(m-5>0
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24,

Sol.

25.

Sol.

26.

Sol.

= me(»o3)uG,o .. (1i1)

Also, f=2)>0

4+4m+m*—1>0

m*+4m+3>0

m+3)(m+1)>0

me(—o,-3)uU(-l,0) ... @iv)

. Intersection of (i), (ii), (iii) and (iv) gives
m e (-1, 3)

0y

Let the correct equation be ax*+ bx + ¢ =0 now

4
sachin’s equation = ax*> +bx+c' =0 <
3

SRR R

3
Rahul’s equation =>ax’+b'x+c=0 <
2

£-6
a

correct equation is x> — 7x + 6 =0 roots are 6
and 1

1

X+2x+3=0 (1)
ax*+bx+c=0 ...(i1)

Since equation (i) has imaginary roots

So equation (ii) will also have both roots same
as (i). Thus

a b c

1 2 3

= a=MAb=2\ c=3A
Hencel:2:3

3)

a®=3{x}?=2{x} [ x = [x] = {x}]

Let {x} =t ..te(0,1)
As x is not an integer

a’ =3~ -2t f{t) =3t
= a?=3t
Clearly by graph

—zSa2<1
3

27.

Sol.

28.

Sol.

29.

Sol.

ae(-1,1)- {0} (As x # integer)
@
X o
px +qx+r:0<
p
p. q, r—> AP.
2g=p+wrv
l+l:4
a B
atp _,
ap
- 4=
r
qg=—-4 ... (1)
—8r=p+r
p=-9 .. (i1)
o= B = (. +B)* —dop
2
4 .
= q_z__r By (i) and (ii)
p
2 2 2
_ \/q —4pr \/16r +36r° 2\/§
|p | =9r| 9
3 .
3x2+px+3=0<a
P .
atal=— = o
3 @
=1
= (o-1) (*+a+1)=0
= a=1 or ata=-1
sop=-6 p=3
2

o
x2+bx+c:0<
B

QUADRATIC EQUATIONS




PARAKRAM JEE MAIN BOOKLET

30.

Sol.

31.

Sol.

32.

Sol.

33.

Sol.

34.

Sol.

atpB=->b

af =c
Sum is —ve and product is — ve.
a<0<B<|al

“

x-a)x-b)-1=0

Let ix)=(x—a)(x-b)-1
fa)=-1

fib)y=-1

and - the graph will be concave upwards.

C))

min f{x) > min g(x)

= b +23> D+ P

= *>2p?

= lel>b|N2

3)

x>+ 2ax —(3a—-10)>0 VxeR
D<0

= 4a?+4(3a—10)<0

= a*+3a-10<0

X
= (a+5)(a-2)<0

= aec(-5,2)
1

X +px+qg=0

= oa+tal=-p
and o’ =¢q

(a+ a2y =0+ al+3a’ (o + a?)
-p’=q+q*+3q (p).

C))
o, B be roots of equation x*> — px +r =0
So at+B=p,ap=r ... i)

QUADRATIC EQUATIONS

3s.

Sol.

36.

Sol.

and % , 2P be roots of equation x> — gx +r =10

then % +2B=q, af = r....(ii)
by () and G, p - 22

202p-
and o = 22p=4) 1; 9)

2
So r=af=370r-9)(2¢-p)

2

Product =1

Sum - o’ +B> _ (a+P)’—20B
af of

Sincea® +B>=g =>-p (> +p>-aPf)=g¢q

(o + B =3ap)=-

ez

(P’ +9q)

1:>p2+ 1 =30
p p

Hence sum =

P —2q
P +q

P g

= P+ - 29x+@P+¢9)=0
2
X+bx—1=0
xr+x+b=0
x? X 1
p2+1 —1-b 1-b
. b +1 _—(b+1)
—(b+1)  1-b
= (B*+1)(1-b) =(b+1)?

3
-2
so the equation is x? - [p q] x+1=0

= bP-bP+1-b=p*+2b+1
= HP+3b=0
= b=0;b=-3
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37.

Sol.

38.

Sol.

39.

Sol.

40.

Sol.

41.

Sol.

(C))

p(x) will be of the form ax? + c. Since it has
purely imaginary roots only.

Since p(x) is zero at imaginary values while ax?
+ ¢ takes real value only at real 'x', no root is
real.

Also p(p(x)) = 0= p(x) is purely imaginary
= ax?+ ¢ = purely imaginary

Hence x can not be purely imaginary since x?
will be negative in that case and ax? + ¢ will be
real.

3)

x2—2xsecO+1=0

x:2seceixf456026—4
2
= x=secO + tan0, secO — tanO
= o1 =secb—tanO
nowx’>+2xtan—1=0=x=

—2tanO++/4tan” 0+ 4
2

= x =— tan0 + secO
= o2 =(secO — tanB)
= P2 =-—(secO + tanb)

o1+ B2 =-2tand
3
The given equation becomes an identity
a(@*-3a+2)=0;a>—5a*+6a=0and a® -
2a=0
=ala-1)(a-2)=0;a(a-2)(a—3)=0and

a(@-2)=0
=a=0and a=2
@

Given equation becomes

a(1 =2 sin’) + bsin>x + ¢ =0

(a+c)+(h—2a)sin>x =0V x € R

atc=0and b-2a=0= ﬁzézi
1 2 -1

clearly a, b, ¢ can not be natural numbers at a

time

(2)

D=25(@+b?+8a-b?>0VabeR

Hence roots are real and unequal

42.

Sol.

43.

Sol.

44.

Sol.

45.

Sol.

46.

Sol.

47.

Sol.

48.

Sol.

2)
(2x + b) (m* + mb) = (x* + bx) 2m + b)
= x*2m + b) + (b* — 2m*)x — b(m*> + mb) =0
sum of roots must be zero
=b-2m>=0
= b*=2m?
2)
Let roots are pa and go then
(p +¢q) a=—b/c (i) and pga’ = c/a ----- (ii)
by (i) and (ii) ac(p + q)* = b* pq
2)
1 1
o= — and P,= — hence
oy 1
cx* + bax + a»= 0 has root o, B
(cox® + box + a,=0)
which are common with aix*> + bix+¢; =0
o bh_a
aq b ¢
)

Roots are opposite in sign

a’-3a+2
—_—<

= Product of roots = 0

=@-1@-2)<0=ae (1,2

@)
fix)=ax*—bx+c
f0)=c>0

f2)=4a-2b+c<0
Hence a roots lies in (0,2)

3
2_

Lety= w S>G-D)2+2@+3)x+
x°+2x+1

v-5=0

as xeR=D2>0

= 40+ 32 -4 @ -1
-5=20 :yZ—%

3)

Roots of the equation are o, 3 so o + f =p and
op =-p?

asa—p>0andB-p>0
=a+tp-2p>0,(a-p)(a-p)>0
=>p-2p>0,-p*>0

QUADRATIC EQUATIONS
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49.

Sol.

50.

Sol.

51.

Sol.

52.

Sol.

53.

Sol.

54.

Sol.

=p<0andp*<0,peR
= p not exists
3)

ax2+2x+5=a(x—oc)(x—[3)

Putx=1 = a(l-a) (1 -B)=a+7
x=—1=a(l+a)(1+pB)=a+3
[a+7j
@-ne-n _\a)_|
(@+D@++d  4¥3.4
a a a
(2

3x2+ 6¢ex+c?=0=a’+2a =—c/3and P>+
2B =—c/3

CZ

Hence quadratic equation is x*+ %x +—=0
=0x? +6cx+c*=0

3)

D1 =b>—8cand D, =b*>+ 4c hence at least one
of Dy and D, is >0

3)

atBty=0 of + Py +you=-3

o + B2+ 7+ 2(ap + Py +yo) = 0
a2+B2+,Y2=6

4)

Giventhata + p=—-2and o+ B3 =-56

= (a+B) (® + B> —af)=-56

= o?+p*-af=28

(o + B2 = (-2

o’ +B*+2ap =4
28+3apf=4=>apf=-8

required equation is x> — (-2) x + (-8) =0
= x*+2x-8=0.

1

X -10x+(2+21)=0

for real roots of x, D >0

Now

=
=

100 — 402 +21)> 0

= y2S4

=-2<y<2

also y?> = —x* + 10x — 21

for real roots of y, — x>+ 10x —21 >0

QUADRATIC EQUATIONS

5S.

Sol.

56.

Sol.

57.

Sol.

58.

Sol.

59.

Sol.

60.

Sol.

= @-7(x-3)<0
3<x<7

©))

2 —iand + 2i are other roots.

So, product is = (2 +1) (2 — 1) (\/§+2i)

(\/5—21') =5x9=45

2

According to question
oa+ta’=6..... (1)
ad=c (it)

= o?+a-6=0 Form (i)

= (a@+3)(a—-2)=0=a=-3ora=2
Form (ii) ,we getc=-27 or 8.

@

a(p +q)* +2apg+c=0

alp +r)?+2apr+c=0

=Sap+xP+2apx+c=0

Product of roots

> C
qr=p*+ —
a

@

D=4a>—4[a-b+cl(a+b —¢)

=4[a* - {a*+ab —ac—ab — b*+ bc + ac + bc
_02]

=4[b*+ c* — 2bc] = 4(b — ¢)?

D= {2(b-¢)}?
Hence D is perfect square of a rational number
@

@ +ax—-3b) (x> —cx+b) (x> —dx+2b)=0
there are 3 quadratic equation
Let D1, D,, D3 be the discriminant

Di=a*+12b
D2=C2—4b
D;=d*-8b

If b is less than zero D, & Ds are greater than
Zero

If b is greater than zero then D; > 0

So the equation

will have atleast 2 real roots

@

Given that, roots of equation x> — 10ax — 116 =0
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61.

Sol.

are ¢, d
So c+d=10aand cd=-11b
and a, b are the roots of equation x*> — 10cx —
11d=0
a+b=10c,ab=-11d
So atb+c+d=10(a+c)
and (ctd)—(a+b)=10(a—c)
(c—a)—(b-d)+10(c—a)=0

b+d=9(a+c) (1)
abed =121 bd

ac=121 ....(il)
b-d=11(c—a) ....(1i1)

¢ & a satisfies the equation x> — 10ax — 116 =0

and x>~ 10cx — 11d =0 respectively
?—10ac—11b=0

a*—~10ca—11d=0

(AP-a®-11(b-d)=0

(c—a)(cta)=11(b-d)=11.11(c—a)

(by equation (iii))

cta= 121

atb+tc+d=10(c+a)

10.121 =1210

“
X' —x+c

Lety= — ; xeRandy e R.
X +x+2c

= @G-DxXP+@+Dx+2yc—c=0

xeR

= D20

= (+1)P? -d4cy-1)@2y-1) =0

= P+1+2y-4c[2y*-3y+1] 20

= (1-8p? +Q2+12c)y+1-4c 20

.......... (1)
Now for all y € R, (1) will be true if .

1
1—80>030<§ and D<0

= 4(1+6c)*-4(1-8c)(1-4c)<0

= 1+36¢* +12¢ —1-32c¢*+12¢<0

= 4% +24c<0 = -6<c<0

But ¢ = -6 and ¢ = 0 will not satisfy given
condition .. c € (-6, 0)

62.

Sol.

63.

Sol.

64.

Sol.

2

Dis. of x>+ px +3qis p?—12q=D

Dis.of x> +mx+q is P+4q =D

Dis. of -x* +sx —2qis s*—8q =D;
Casel: If¢g<0, then D;>0, D;>0and D,
may or may not be positive

Case2: If ¢>0, then D;> 0 and D;, D3 may
or may not be positive

Case3: Ifg=0, then D;>0,D,>0 and D;
>0

from Case 1, Case 2 and Case 3 we can say
that the given equation has at least two real
roots.

@

@-DE+x+1)P-@+ D) *+x2+1)=0

X+ 1I=+x+1) (P-x+1)
(1) becomes
= @W@H+x+D)[PZ+x+D@-1D)—-(@a+1)
@P-x+1)]=0
= @+x+1D)(P-ax+1)=0
Here two roots are imaginary and for other two
roots to bereal D >0
= a*-4>0
= ae(-0,-2) U2, )
C))

(a + x)2/3 + (x _ a)2/3 — 4(a2 _x2)1/3

a+x1/3 a—x 1/3
o] ] e
a—x a+x

1/3 1/3
at+x a—x
+ =4
a—x a+x

1
t+ =3[P =64
t

1
1+ -+34=64
t
£+ 1+ 12t=064t
£-52t+1=0
D>0

two solutions

QUADRATIC EQUATIONS
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65.

Sol.

@

B-x)*+Q2-x)*=(5-2x*
Let(3—-x)=a,(2—-x)=b

a*+ b*=(a+ b)*

= a*+ b*=a* + 4a’b + 6a°H? + 4ab’ + b*
= 4a3b + 6a*b* + dab®* =0

= 2ab [2a* + 3ab + 2b%] = 0

=ab=0

= B3-x2-x)=0

=>x=2&3

or 2a>+3ab+b*=0

=23 -xP+3B-x) 2 -x)+22-xP=0
= 2[9 +x*—6x] +3[6 + x> — 5x] + 2[x* —dx +
4]1=0

= Tx*-35x+44=0

D<0

Integer Type Questions (66 to 75)

66.

Sol.

67.

Sol.

(&)

m—(x—2)= \/m

Vx=2 (Jx+2 —x=2)= Jx-2 Jx-3
so x=2or «/x+2 - «/x—2 = \/x—3
squaring both side

Xx+2+x-2-2+x"-4 =x-3

= x+3=2+x*-4

= xX*+6x+9=4x>-16
=3x>-6x-25=0

D>0

Total 3 solution

1

Let o and P be the roots of equation x> — (a — 2)
x—a-1=0,thena+pB=a-2,ab=—(a+1)
Now, o+ 2= (a+P)? —2ap

= a?+pr=(@a-2)*+2@a+1)

= a?+p*=a*-2a+6

= o?+p2=(a—-1P+5

The value of o + B2 will be least, ifa — 1 =0.
= a=1

QUADRATIC EQUATIONS

68.

Sol.

69.

Sol.

70.

Sol.

71.

Sol.

3)
Since, tan 30° and tan 15° are the roots of
equation x> + px + ¢ = 0.

tan 30° + tan 15°=—p and tan 30°
tan 15°=g¢
Therefore, 2+q—p=2+tan 30° tan

15° + (tan 30° + tan 15°)
= 2+g-p=2+tan30°tan 15°+ 1 —tan 30°
tan30°+tan15° j

.tan 15° v tan45°= ——
1—tan30°tan15°

= 2+g-p=3

41)
2
Now, 3x2+9x+17 14 10 - ~1
3x°+9x+7 3(x2+3x+3j
10
+

2
31| x+ 3 + 1
2 12
2
= Maximum value of w occurs
3x°+9x+17

3
atx=— —.

[N}

2
Maximum value of w =1 +

332 +9x+7
10

12

Xtax+1=
= Jo-Bl<
= (@-PP<s

= (a+B)—-4ap<5
= a*-4<5

= ae(3,3)

(18)

P(x)=0

= flx)=gx)

= ax*+bx+c=ax*+bix+C,

=1+40=41

o
O<B
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= (a-a)x*+(B-b)x+(c—c)=0.
It has only one solution x =— 1

= b-b=a-atc—a e (D)
vertex (-1, 0) = b=b __,

a-—ay)
= b—b1=2(a—a1) (2)

= f-2)-g(-2)=2
= 4a-2btc—4a+2b—c1=2
= 4a-a)-2b-b))+(c—c1)=2..03)

by (1), 2) and (3) (a—a1) =(c—c1) = % (b

b))=2
Now P(2) = 2) - g(2)
=4(@a-a)+2(b-b)+(c—c1)
=8+8+2=18

72. (3

Sol. x>—6x—-2=0
ap=oll1-pn

@ —2a5 _ o'’ —p° ~2(a" -

2ay 2(a’ —B%)
_ ot (@’ =2)-B*B*-2) _ 60’ —6p’
2(a” -p) 2(a” -B%)

73.

Sol.

74.

Sol.

75.

Sol.

2 2
2)
for x>—6x+1=0, D >0
and x*+3x+6=0, D>,<0

Hence only two real roots exists.

0)
a,b,c>0=ax*>+2b(x)+c>0VxeR"
0)

271l/x ¢ 1pl/x = 2‘(81/)6)

33/x 4 31/x 92/x — 9 23/x

3/x 1/x
E + é = 2
2 2
(3 jl/x
assume | — =t
2

B+1-2=0
(t—1)(2+t+2)=0
=t=1

1/x
SO [EJ =1
2

No real solution

QUADRATIC EQUATIONS




COMPLEX NUMBERS

Single Option Correct Type Questions (0] to 62)
= 2cos Tn cos7—n—isin7—n
L@ 1 18 18
Sol: (1—cosB)—2isin O ; - o
(1—cos0)? +4sin’ 0 = 2cos | — || cos| —— |+isin| —
18 18 1
_ 1—cosO—2isind
(1-cos0)(1—cos0+4 (1+cosB)) arg (2) = %
real part = (1-cos6) T
(I-cosB)(5+3cos0) z]|= ZCOSE
- 4. )
5+3cos0 ) ] . . )
5 3) Sol: (2+4)(2+2i)(2+30)..... Q2+9)=x+1iy
) ] 5.8.13......... 85 =(x2+)?)
; 5o 5.
Sol: z=—1+l\/§=ze—=e6 =
B+i X Sol: |z + z3| = |z1 — 2]
2e 6 _ _
lel +ZZZZ +2122 +2122 = lel +2222 *ZIZZ *2122
T=c¢ o 2z, + 2z, =0
1007 _.50m 2im —
FI00= ., 6 =p 3 =4 3 N
which is in IIT quadrant 2 5
@ B (zlj n
— is purely imaginary |arg| — ||=—
Sol: z=1+cos% +isinﬁ % % 2
6. ()
z=1-cos E—isinﬁ Sol:  |zi| = |z = |z3| =1
9 9
2)2)= 2,2y =2323 =1
z=2sin® & —2isin ~cos~
9 9 9 . 1 1 1 - _ _
Givenl = |—+—+—|=|7,+2,+7,
. m( . T . W 2L A
z=2sin — | SIn——icOS—
9 9 9
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:‘2—1”2“3‘ -1 zl+z32+z3 :221-2
+
L=|z+2,+2)| = z=z1+n+xn
7. Q)
Sol: 12. (3

Sol:

2,

z, -,
L as 16 ()
- C5-n 2 2(1+3i)
min. |z] = N ) 2

max.|z|=\/§+2 2(1+\/§i) _1+\/§i

8. (4] 22_23_:—14_,'\/5 = cos = +isin~
Sol: z=-4+5i z -2, 2 3 3
_ _ A+ 5 it
Znew 15( 4 51) e | - 22_23 _q andarg (ZZ_ZSJ:E
:2(4_5,'):6_& a5 z1-2z3) 3
2 2 Hence triangle is equilatral
9. a 13. (1)
Sol: . |z—Q2—i)|=|z—(3+i) Sol: (cos 26 —isin 20)* (cos 40 + isin 40) >

(cos30+isin30) % (cos30 —isin 30) "’
— (8020 0+60-270)]
= 4991 = co5 490 — j sin 490
14. Q)
- 8
1+ cos(n/8)+isin(m/8) _
| 1+cos(n/8)—i sin(n/8)
of g with +ve direction of real axis. 8

2 cos? 1+i.25in£cosl
16 16 16

Locus of z is the perpendicular bisector of
(2,-1)and (3, 1)
ie.2x+4y=>5

10. (1)

Sol: Ray joining, z to 2 + 3i should make on angle Sol:

1. @
2 cos? £fiZCoslsini
1t +z 16 16 16

8
T, . W
COS— +i.5in—
16

Sol: G — Centroid of A=
H — Orthocentre = z say, O —Circum centre = 0 — —cosm+isinm=—1

T .. T
ivi i io02: oS — —isin—
G divides HO in ratio 2:1 16 16

COMPLEX NUMBERS
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15. (3)
Sol:  EM 20 o300 Mo =1
— eie(l+2+ ........ +n) _ 1
in(n+1)0
=e 2 =1
o M8 o kel
2
_4kTC ke lorf = 4m71:’
n(n+1) n(n+1)
mel
16. (3)
Sol: 4+50*+3 0 =4+50+30’=1+20=1
)
+2 | —=—+i—|=i3
[ Lo ] N
17. ()
2.5 3 .
Sol:  zizyz3zazs=e 3 =32 =elor=]
18. (2)
Sol: 7= 2ein ein/6 — 26—i51‘c/6
St
z| =2, Argz= ——.
I2] g S
19. (1)
;18n P L
Sol: z=1+e? = ¢e% |eP+e B
om
z= 2cos on e
25
9
|z] = ZCOS(—TC) Argz= o
25 25
200 (D
Sol: (a+iby’=a+ip
P (b—iay =o+ip
(b—iay=—ia+B
(b +ia)y’ =P +ia
2. @)
Sol: |z + Zz|2 = |Zl|2 + |Zz|2

COMPLEX NUMBERS

22.

Sol:

23.

Sol:

2z, + 2z, =0
z Z
= 4=
Z Z

z z z . . .
—+| — |=0= — is purely imaginary
2 Z Z

Z; T
so amp| — | may be —
(22 j 2
4y

max (arg z) = g

max |z|=d+r
min|z|=d-r

d=0C= 5
r=1
tan9=l
2

oc:E—29

2

2
tana:cot26=m
2tan©

1
s

1 4

B 1 C

point of max point of min

principal arg "9, A< principal arg
0 2 X
3
D zkzj:1 = ZjTZu-k
Hence for each k € {1, 2,3, ....,9} there
exists z; such that z; . z; =1 True

(D zi.z=zp=z=zp1fork=2,3,4,...,9&

z=1fork=1 False
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24,

Sol:

25.

Sol:

26.

Sol:

27.

Sol:

() z1, z, . . . . , 2o are roots of the equation z'°

= 1 other then unity, hence

2101

" =l+z+...+2=@C-z1)z-22)....
7
(z—29)

Substituting z = 1, we get
(l—zl)(l—zz) e (1—29) 10 _ 1

10 10

9
aIvy1 Zcos(zlk—onj =1 — {sum of real parts
p

of roots of z!% = 1 except 1}

—1-(1)=2

(asl+zi+z+....+20=0)

= > Re(z,)+1 =0

(2)

|21 — 22| = |z2— z3| = |z3— z1]
=@-1P+(1-bP=a>+1=p+1
=a=banda®-2a+1+b>-2b+1=a*>+1
=a’-4a+1=0

= a=2-3=b

s 0<a,b<1

1)
All the three vertices lies on circle |z] = 1

Zl+22 +Z3

so there centroid at O i.e. =0

(2)
z1,22, z3 are in A.P.
2z,=z1+z3

zZ +z
== 1 3

= straight line

1

7Z + 0z + 0z + k = 0is equation of circle
centre =— o,

=—4-3;

radius = Joa —k
= J25-5=25

28.

Sol:

29.

Sol:

30.

Sol:

31.

Sol:

32.

Sol:

33.

Sol:

Q)
mi/2
T, T . 1
) El+—21+...+oo 1-= .
Given=e” 2 =e 2 =el=—]
Q)

. n .
el(], em(x
e*la e*ll’l(l

= elZna _ elZna: 0

)

; 1
x=elt  p=ed =X+ — =2 cosnf

X

1 L.
= x" - — =2i sinn®
X

)

h(©) = oflo’) + 0’g(0’) = 0

and h(0?) = 0*l0’) + o*g(0®) =0

= of(1) + o’g(1) =0 and w?*A1) + 0g(1)=0

= f{ll)=0and g(1)=0 =hn1)=0
Q)
M-1=x-1D(x-0)(x-0?).... (x—oh
putx=35
Sl =5-0)(5-0%)..(5-0""
@

-DE—a)...... z-—w)=2-1
Put z =0, z= ©” and divide

(0-D(0-0)) (0—0,) (®—0;) (®—0y)

(@ —1) (0" o) (@ —a,) ( —o)(0° —oy)
_ o —1
_0310—1

(60_0‘1) (03_0‘2) (w—a3) ((0_0‘4)

(@ —0y) (0 —a,) (0" —ay) (© —ay)

) (0)2—1)2

(0-1)°

=(o+1)Y=0'=0

COMPLEX NUMBERS
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34.

Sol:

35.

Sol:

36.

Sol:

37.

Sol:

38.

Sol:

3)
Real (1+a+a?+...... +0a!%=0=1 + Real
(a+a?+...... o) + Real(o + o’ + ...... + a9
=0
=2 Real (a+a?+........ ®)=-1 = (a+

1
o +ad+ot+o’)= -3

4)
Sumofroot=a+a®>+a’+a*+a° +a°=-1
product of root =34 + (a + a®> + @* + a* + a° +
a®) =3 — 1 =2 = quadratic equation is x*> + x +
2=0

“

. 3
Statement-1 Arg (2 + 3i) is tan™! B

. 3
Arg (2 - 3i) is tan™ (_Ej

Arg (2 +3i)+Arg(2-3i)=0

Statement-2 Let z=-2 + 0i, then z =-2—0i
S Arg(2)+Arg(z )=2n=0

.. statement is wrong.

©))

Statement -1 (1+2)°=-2°

take modulus

[1+2°=|°
14z s . .
=1 which is straight line
z
zZi+z
Statement -2 = %

.. z» is mid point of line joining z; & z3. Hence
z1, 22, z3 are collinear

3)
For statement-1
1 1 1
+ + =
51—z, (5-z3) (z3—7)
1 1 1
=

+ + =
z1—z, (2,—-2z) (z3—2z)

COMPLEX NUMBERS

39.

Sol:

40.

Sol:

41.

Sol:

= Z 4z 423 =22y + 2,23 + 232

= z1 z» z3 are vertices of equilateral triangle
For statement-2

|21 — zo| = |22 — 20| = |25 — 0|

=z is circum-centre

C))

If @ is a cube root of unity, then 1 +  + w2 =10
and 0* =1

Now,

(1 + - (02)7 = (7(02 _ (02)7

(v 1+o+e0*=0)=(2o0
=27 @

=-128 (0*)* @?

=-128 o’ (v o’=1)
&)

If z1, z» and z3 are vertices of an equilateral
triangle. Then,

212+ 22 + 232 = 2120 + 2023+ 232

Since, origin, z; and z; are the vertices of an
equilateral triangle, then

2t + 2z’ =212

= (Z1 + 22)2 =3z12 (l)
Again z1, z are the roots of the equation
Z2+az+b=0,

Then, z; + z2=—a

and VAVA R b

On putting these values in Eq. (i), we get

(—a)* = 3b
= a*=3b.
O]

Letz=r e®and w=r; €%
= z=reh
Given, |zo|=1

0. ib|_
= ‘rle e ‘—1

=>nrnn=1 (1)
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andarg(z)—arg(co)=g =>0-¢=

N3

Then, Zo=re . ne

= e i(0-0)

From Egs. (i) and (ii), we get
Zo=1. '™
T, . T
=cos — —isin— =
2 2

2. O
Sol: (ﬂj= [(Hi) (1+i)})r _ [(l+z’)2 }
1-i (1-i) (1+9) 172
= [ﬂ}
2

= (ﬂj); @y =1

1-i

= (i =)™,

where 7 is any positive integer. = x = 4n.
43. (3
Sol: Since, z +iw =0=>zZ=— w

Sz=iw=Sw=—iz

Also arg(zw)=n

= arg(-iz®)=n

= arg(-i)+2arg(z)=n

= fg +2arg(z) =n [ arg(—i) = —g}

=2arg(z)= 3?75

= arg(z)= %rc

4. @
Sol: z=p+ig
Sy (z=x-D)
= (x-p)=(@+ig)’
= (x—iy) =p> + (ig)’ + 3p’qi + 3pq*®

(given)

45.

Sol:

46.

Sol:

= (x—iy)=p’ - iq’ + 3p*qi - 3pq’
= (x—iy) = (p’ - 3pg®) +i(3p’q — ¢°)
On comparing both sides, we get
x=(p’-3pg*) and -y = 3p’°q - ¢*
=x=p@p’ -3¢’ andy = q(¢* - 3p°)

= S=(-3¢)and = = (@~ 3p?)
p q

Now, =+ 2 =p*-3q¢* + ¢* - 3p?
p 9q

= £+ Z=—2pz—2q2
p q
X,y
P q

- £ 9 _ 5
(P’ +4%)

)

Since, (x —1)*+8=0

= (x—1)=-8=(2)°

=) s
:>(_2j (1)1

-1
.. Cube roots of (x_2] are 1, ® and o

= Cube roots of (x — 1) are -2, —2m and -2 »?

= Cube roots of x are -1, 1 — 2w and 1 — 2w?.
2

Since, |z1 + 22| = |z1]| + |22

e+ 2P = (a] + |zl

= 1 + |22 +2Re(z1 7, ) = |21 + |z + 2|z ||
= Re(z212,) = |z1]|z2]

= |zi||z2| cos (81 — 02) = |z1] |z2]

=0:1-0,=0

= arg(z1) —arg(z2) = 0.

COMPLEX NUMBERS
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47.

Sol:

48.

Sol:

49.

Sol:

50.

Sol:

51.

Sol:

2
. z
Given that, w = ; and (w| =1
.
3
= = =1=|z= z—i‘
3
"
3

= z lies on perpendicular bisector of (0, 0) and

&

So, z lies on a straight line.

3)

O/ 2km . 2km

z sin —— +1icos ——
11 11

k=1

10 10 2kn
2k . 2k =
= iZ(cos—n—ism—nJ= iz e Il |=
p 11 11

k=1
10 ( _2kn
s e M |=1p=—i
k=0

)

(1+ o) =4+ Bo
(~0?)" =4+ Bo
—0%=4+Bo
—0’=4+ Bo
l1+0o=4+ Bo
o (A4, B)=(1,1)

C))

Letrootsbe p+igandp—igp,q € R
root lie on line Re(z) = 1

=>p=1

product of roots = p> + g> =B =1 + ¢?

= Be (1, ©) (g #0, “ roots are distinct)

3
|z|=1,argz=0 z=eld
_ 1
z=-—
z

COMPLEX NUMBERS

52.

Sol:

53.

Sol:

54.

Sol:

arg —1+Z =arg (z)=0.

1+l
z
@
lzZl=1;]z) = 1
z —2? -1
2-2zz,

21— 2z, = 2 - 2,5, [

(21-22) (7,-27,) = (2-27) (2-73,)
=z + 4 2P - 27,2, - 227, = 4+ |21 2P
— 27z, -22,3,

= (1P -1) (12 P —4)=0

oz 1

|Z]| =2
3)

2+3isinB « 1+ 2isin®
1-2isin® 1+ 2isin®

2-6sin’0=0

(For purely imaginary)

sin?0 =

W=

sinf=_1
No)

0=sin!_L

No

)

z—1
0="— =
z+1

>@-1)z=-1-0

ozto=z-1

l1+®
=>z= ——
l-®
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yA 58. (1)
® Sol:  login dz=1l+4 >
3|z—1|-2
[z—1]+4 1
> x <——<—;lz-1|=t
—1 0 1 3z—1|-2 2
L4 0< t+4 <l
Now|z|=1= | —2| =1 -2 2
Slo-1)=lo-1 0<3tt+42<% =t>10 So true
= o lies on the perpendicular bisector of the
L 59. (3
segment joining — 1 and 1.
Thus, © lies on the imaginary axis. Sol:  |z1 + 2 # | 21 - 23]
55. (1) butzi+zlzi—2
Sol: w=-1+5zthenw+1=52 s0 it is a thombus.
lo+1]=5]z=5x2 60. 4
lo+1]=10 Sol: W—Wwz _ W—wZ
Thus o lies on a circle 1-z 1-z
56. (3) S>Czz-1)(w-w)=0
Sol:  z2—zzi—izz1 +iz* =0 =zZ —1=|=1=z=1
(z—z1)(z—iz1)=0
z=1z1,1z1 61. @
.. triangle is right angled Sol:
. 1 L |Zl|2 P(Z)
coarea= — |Zl| lizi] = —
2 2 4
57. 4 o
.-.-4.5..- 3in/4
l+z+2° 2z . 0(3e™)
Sol: 7= 1+ 5 is real
l-z+z l-z+4+z 3
=1+ T is real 45°
z+—-1 0
z .
Q: 3eln/4
3z+lisreal LetP==z
f 1 o - ZPOO =90°
=zt —=Z+t==>0E-2z)= =—-— So by using rotation formula
z z z z A
1 0_3elﬂ2/4 _ Ee[n/z
:>(Z—Z ) 1—W =0 2—36”[/4 4
z
= On solving z = (3 + 4i) ¢™*

COMPLEX NUMBERS
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62.

Sol:

C))
lzZl=1, z# £1
Let z = el
0
2 - ¢ L hich s
1-22 1-¢?°  —2isin®

purely imaginary

z
Hence

> lies on the y-axis
1-z

Integer Type Questions (63 to 73)

63.

Sol:

64.

Sol:

65.

Sol:

66.

Sol:

0)

200

Dt =it AP L+ 20

n=1

_ =" -1 0
1-i 1-i

)

z=3-4i

(z-3)=(-4i)
=22-6z+25=0

Now z* — 323 + 322+ 99z - 95
=(2-6z+25 (2 +3z-4)+5

=5

1)

Ei Y

zZ+1

Z__i+ Z+i —0

z+1 z—1

(z=DE-D+E+D)(z+i) _ 0
(z+i)(z i)

zZz—iz —iz—1+zz +iz+iz —1=0
2zz -2=0

zz=1

4

B + 50 + 30+ (3 + 3w + 5w?)? = Qo)* +
o?? =40’ +40*=-4

COMPLEX NUMBERS

67.

Sol:

68.

Sol:

69.

Sol:

70.

Sol:

71.

Sol:

(54)

1Y 1Y 1Y 1Y
2 3 27

O+— | +H o +— | H oo +—| ... o +—=

[ m] ( coz] ( of] ( co”]

there are 9 term which have o’P.

so sum 9 x 4 =36

there are 18 term which not have @*”
sosumis=18
total sum = 18 + 36 =54

(6)

From the Argand diagram maximum value of |z

+1]is 6.
CLo\Ca oL [ o~

y

A

@

X—x+1=0=>x=—0,— o

< 02009 - BR009 — ) 2009 (4018 — 2 —
@

z—1P=z+1? =x=0

z—1P2=|z—if

SE-1)P Y=+ -1 =1+ =@~
12 (~ x=0)

S~ y=0 =(0,0) satisfies

@

Letp=|a+ bo + co?|

P2=(a+bo+co?) (a+bo+cw’)=(a+bo+
cw?)(a + bo? + co)
p?=(a®+b*>+c?—ab—bc—ca)

P % (@b + (b )+ (c—ay)

Since a, b, c are all integers but not all equal
simultaneously
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72.

Sol:

a,b,cel

so RHS will be minimum only when any two
are zero and third is a minimum magnitude
integer = 1

a=b=0,c=1

a=b=0,c=1

sopZZ%[O-Irlv“l]

=1

minimum value of |p| =1

lpl=1

()

o' +o° +L3:oa+l+1
® )

73, (20)

g

Sol: iz= ze? , O is obtained by rotating P about

origin through an angle g

R(z + iz) represents  vertex
parallelogram(square) OPRQ.
R(z + iz)

0 P(2)
(iz)

of

=APQR =200
= 1 |z| iz] = 200
2

212 = 400 = |z| =20

COMPLEX NUMBERS
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Single Option Correct Type Questions (0] to 60)

4. 3
Lo 0o Y0
100 . Sol. ( C,]( (=D —kJ
m=0 10 10 10 lOC‘I IOCZ IOCIO
S=100C0(x—3)100+100C1 (x—3)99 o =(C)+t Clo)( CO—T+7 44444444 + 510 J
100 10
1000100 .2 :21°x(1—%] 1
S=@2+@-3)"=@-1"
. 52100 100 s. C)]
Co-efficient of x = C,= Cg n |
2. Q) Sol. - ay= 2, 5
Sol. (1402 [1+(1+x) 4o+ (1+0°] = 1+ x)*! r=0 r
n — n
1+x)°-1| 1+ -1+x)* s= Yz 2r P i
X = —0 nC nC nC
X X r= r r=0 ’ ”
: _ 3l 21 " on—r L r
Coefficient of x4 Cs Cs g= Z - B Z - -0
.00 e, S
1
6. 3
Sol. I(l—x)"dxz )
0 Sol. (1+x) [Hl)
1 X
[(Co—=Cx+ Cox® = o 4 (1) C "yl =[C, +C x+C. ¥ ot C A
0 n
1 1 1
1 ¢ C C Co+C, - —+Cy) - —+...... +C, —
=>—=|C -+ =2 + (=)= [ 0™ 2 2 " n}
n+l {0 23 i * x *
o Coeff. of X = 2+ 2+ C2 +.....+ C?
:_ [
() e
Sol. [x37_j
:1[ 0—ﬁ+& .............. =D" o } x?
3 2 3 n+l |
General term = —=__ (—1)17 x5
ri(n—r)!
If 57 —2n=>5,then 5r=2n+5
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Sol.

Sol.

10.

Sol.

11.

Sol.

— }’=—+1

2
If 57— 2n =10, then 5r=2n+ 10 — r = ?"

+2

Letn=>5k

Now S—k' -

2k +1)!3k—1)!

5k! _

2k +2)'(3k —2)!
1 1

= 3%l ez !

— k=3 = n=15

“4)

20
a3 L
6]/4

Tr 1= 20Cr(4l/3)20 - r(6—1/4)r
For rational terms
20 —r=3k & r=4k,where k,p ¢ N
— r=20 & r=8
no. of rational terms = 2
no. of irrational terms = 19

C))
(27)27 — 381 =3. (9)40

=3(10-1)*=3(10%—-*C; - 10% + ... +*Cs
-102=%C3 - 10+1)

=3(1000 L —400+1)

Last 3 digits of this number = 803.

3)

=a ()T C - G- =a
r=1 r=1

(2)

(1 +x+x2)'=qao+ax +ax®+ ........ + ayx*

putx =1

M=qgyta +a ... + azy, ....(1)

x=-1

12.

Sol.

13.

Sol.

14.

Sol.

l=a—ar+ar+ ... +ay, ...(i)

adding (i) & (ii)

C))

(]+2\/;)40 = DC,+9C, 2dx 4.+ 9Cy
(2%)%

(1—2Jx)y%0 = 9C, — ¢, 2x Ht Cy
(2x)%

(1+2) 0+ d-2dx)*

=2[YCo+7C @x) ot ¥ (240)*]
Putting x =1

40 40 2 40 w_ 3041

Co+ YC2) +.ooo. FPCa0 2)¥ = —
@

n
Y DG
r=0

(1+x)" = Co + Cix +............ + Cpt

Multiply by x & then differentiate
(1+x)" + x. n(1+x)"' = Co + 2C1x +............ +
(ntD)Cx .. @)
(x+1)* = Cox" + Cix™ '+ +Chpnnnn (ii)

Multiply (i) & (ii) & equate the coefficient of
x" on

both side
Co* +2CP% + et (n+ 1) 2 =21Cyy + 0. P
ICpy = 22MC,y + aMC,, =
(n+2)2n—1)!

nl(n—1)!
3)

1 2n-2
(H_j oG, (1Y

X

Total number of terms =2n + 1

BINOMIAL THEOREM
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15.

Sol.

16.

Sol.

17.

Sol.

18.

Sol.

19.

Sol.

(2)

Coeff. of x!%in (1 —x*° (1 —x)~°
(1-s¢x*+5¢ x¥*+..)(1-x)73

Coeff. of x'%in (1 — x)° — 5.coeff. of x® in (1 —
x) + 10 coeff. of x? in (1 —x)~°

14C4 75 X 10C4 + 10_6 C4 = 101

3)

G+ + @+ (x+2) L (2 =

1_()&'4‘2)”“
x+3

(x+3)1 ) =[(x+ 3)n+1 —(x
1—
(x+3)
2]
Coefficient of x*! is "1C, x5
1
m 2m
Statement-1 : [x+l+2j - (x+i)
x X
— co-efficient of x° = 2"'C,, = @m)!
(m!)®

(True)
Statement-2: Obviously true and correct
explanation of statement-1

“

Statement-1: (¥'C) +#1C3 +#1Cs + ...+ 1C, )
+ (annH + ...+ 2”C2n7| ) =221

— 2(2nC1 + an3 + 2nCs + ...+ 2’/ZC},rl) =l
— MC+MC3+2MCs5+ ... + chn*' =2

Statement-1: false

Statement-2: *Cy + 'C; + ..... + MCypy =
(2)**! | True
“)
~(1000)(1000)........... (1000)
" 12
a999 = 1000

BINOMIAL THEOREM

20.

Sol.

21.

Sol.

22.

Sol.

ay, is maximum for n = 999 and n = 1000

3)

101 = (99) = (100+1)™ - (100 -1

=2 ("c, 100y + "¢, (100)" + c, (100)"
+™c,, (100)]

=2.50.(100)” +2[ ", (100)” + c, (100)"
+7C.(100)" ..ot 'C,, 1(100)]

= 100"+ 2[ ', (100" + "'c, (100)" + "'c,
45 50

(100)" +..oocot 'C,, (100)]

— (101)" = (99) > (100)”

or (101 - (99) > (100)"

or (101)%— (100)% > (99)"

999 999
Again 1001 |1+ 1 1 + %°C,
1000 1000

1 1Y 1y
—— |+ G| — | ¥ — | +.....
1000 1000 1000

<l+1+1+1+... 1000 terms

999
(ﬂj <1000 = (1001)™” < (1000)
1000

©))

~* (r+ 1) term in the expansion of (1 + x

27(27 27
e I I I S |
_ 5.5 5 ,

X
r!

1000

)27/5

Now this term will be negative, if the last factor
in numerator is the only negative factor.

— 27r+1<0:> 2 <r
5 5
— 6-4<yr — leastvalue of ris 7.

Thus first negative term will be 8th.

()

A+x) 1 -x)"=1-x)"+x (1 —x)"

Coefficient of x = (1) + (1) (n)
= 1y (1)
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23.

Sol.

24,

Sol.

25.

Sol.

26.

Sol.

@
i 1
g =
" r=0 nCr
n
= ),
r=0 nCr
n
= Z n—-r
r=0 nCr
= 2ty,=n Zn: =nsy,
r=0 r
t, n
= —_— =
s, 2
2
(1 +yym
Tr=mcr1.yr71

— Tﬁ]:mcr.yr
ES T,,.+2=mCr+1 .y”'

mC],qJF mCrH =2 mCr

mCr—l mCr+l
- W+W=2:> m? —m(4r+ 1) + 412
-2=0
(2)
B
I+x m—(l%—x)
(1+x) 5
NENE I N O
2 2 2 2 2 2 4
= (l_x)l/z
= (__XZJ (1 —xy? = X2
3
(I —ax)" (1 - bx)"!
= (1 + ax + (ax)*> + ... ) (1 + bx + (bx)?
e )

27.

Sol.

28.

Sol.

29.

Sol.

30.

Sol.

$0,ay=a +a" ' b+a" 2 p ... +b"

b n+l
1_ _
[ [Clj J bn+1_an+1
=gl — =
(1_[7) b—a
a

3)
(I-y)"A+pYt=1+ary+azy*+....
(I —my+MCyy? ... YA +ny+1Cy2 ...
=l+aiy+tary*+....
aa=n-m=10 . 1)
a="C,+"Cy—mn=10 ... (2)
solving (1) & (2), we get (m, n) = (35, 45)
ey
Ts+Ts=0
"Cuad" . bt~ "Cea" 5. b =0

an—4 b4 nC5

an—S b5 n C4

s

a n!

_ LAl -4t _ n-4
b5 I(n-5) ! n! 5
Q)]

Statement-1: i(’”rl) ne,

r=0
=>r"c,+>."C,
r=0 r=0
=pn. 201+ 2 = (n+2)20!

Statement-2: > (r+1)"C,x"
r=0

= >r"C xX+>."C. X
r=0 r=0

=xn (1 +x)""+ (1 +x)

(2)

iy . lo0o-b

1 j G-y 77

10
S1 =

J

10
. oSi=9x10 2.0 C,
i

— S;=90.2¢

BINOMIAL THEOREM
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31.

Sol.

32.

Sol.

33.

Sol.

10
.10
S, = 2]'79Cj,1:10~29

J=1

10
5= Y (G-1 +)"C, -
j=l

10 10
Y JG-D"0c+) ¢ =90

j=1 j=1

10 10
Y rC,+10)° ¢y
j=2 j=1

=90 x28+10 x2°=(45+10) - 2°=(45+10)
-29=55.2°

so statement-1 is true and statement 2 is false.
3)

(1-x—-x*+x%°

(1-x°(1-x*°

(6C0_ 6C1 xl + 6C2 x2 _ 6C3x3 + 6C4X4 _ 6C5)C5 +
6C6x6) (6C0 _ 6C1x2 + 6C2,X4 _ 6C3x6 + 6C4x8

Now coefficient of x’ = °C1°C; — °C3°C, +
6C56C1
=6x20-20x15+36
=120-300 + 36
=156 —-300
=—144
@
(V3177 = (3 = 1"

=2[2”C1(\/§)2”*1+ me, (\/g)znf3+ M (\/g)

= which is an irrational number

©))

o)

(3 — x12)10

Trﬂ — IOCr (xl/S)IO—r (_ x—l/Z)r

1 —
03r—5=0 . 20-2r-3r=0
— r:4
|
Ty= 100, = 1OPET 5
4x3x2x1

BINOMIAL THEOREM

34.

Sol.

3s.

Sol.

36.

Sol.

37.

Sol.

)

2
Coefficient of x” in (1+%x+—x2 + j

= Coefficient of x" in e**
225 2% ] 2"

+ ...

e =(1+2x+
3!

@
Let, n=1001. We can write
99101 + 1 =(100—-1)"+1
= "Cp100” — "C1100"! +"C,100"2 —
=100 m +"C,-1(100) — 1 + 1
Where, m ="Cy100"! —"C1100" 2+ "C,100"3 —
....... —"Cp2100 +"C,
As, "C,-1=1001, the units digit of m is different
from 0. Thus, the number of zeros at the end of
991901 + 1 is two.
C))
(21C1+ 2C,+ 2103+, 21C10) - (10C1+ 10C, +
0C;+....... 0C1) =81 -8
S1=21C1+21Cy+ 21C3+.... .. 21Cy,

1 1
S = 5(21C1 + 21C2 +.o + 21C20) = E(ZIC() +

S1= 2207 1
Sh= (]0C1+ 10C2+ 10C3+ ....... ‘°C10) =210_1
Therefore S — S,= 220-210
2

5 5
(x+\/x3 —1) +(x—\/x3 —1)
=(T1+T2+T3+T4+T5+T6)+(T1—T2+T3—

T4+T5—T(,)
=2(T1+T3+T5)

2( SCo(x)’ + SCa(x)? (\/x3—1)2+ 5Cy(x)!

7]

=2(x>+ 10x3 (x* =1) + 5x (x° + 1 —2x%)]
=2(x> + 10x% — 10x* + 5x7 + 5x — 10x%)
=2(5x" + 10x% + x° — 10x* — 10x* + 5x)
sum of odd degree terms =10+2 -20+ 10=2
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38. ()
SOl. (1 + t2)12 (1 + t12+ t24+ t36) — (1 + t12 + l24) (1 +
t2)12

coefficient of 44 =12Cy, + 12Ce+ 2Co="2Cs+2
39. @)
Sol.  1-DC,= (k> —3) "C,.y
or n- 1)C,,r(rﬂ) = (k2 - 3) nCn*(VH)
12k -3>0 = ke
[2.—/3) U (/3. 2]
40. @)
Sol.  S=39C, 39Cyy—39C; 30C9 +30C, 30Cy5.....
S = Co-efficient of x? in (1-x)*° (1 + x)*°
S = Co-efficient of x? in (1-x2)*° = 30Cy,
41. @)

10 10
2
Sol. B 2. 4B, -Cio Y (4) = 20 (0Cy—
r=1 r=I1

1) =Cyo (*Cro—1) = 3*C1p—*Cro= C10— Buo
2. Q)

Sol. Ty = 10C,(2x2)107 [L)

3x?

5
— Tsa = T = °Cs(2x?)° (Lj
3x2

896
86 _a  4rp=923
27 b
43. Q)
Sol. (ab+ bc+ca)® =a®bocl(a'+ b+ c")°
General term in = a®h® c®
16(a”HR . (b™H*R2 (cTHk
kol ko k!
k|=3,k2=2,k3=1

!
6! — 60
3t 21 !

. Coefficient of a® b*° is

4. @
Sol.  sum of coefficient is zero
— a’2a*°+1=0
= d-d-d?+a-a+1=0
— d*(a-1)-a(a-1)-1(a-1)=0
— (a-1) (@*a-1)=0
C1+1+4

2

— a=1,a

45.

Sol.

46.

Sol.

47.

Sol.

48.

Sol.

49.

Sol.

1
Here (1-2+3)" = 128
= 2"=27 _, n=7

-, greatest coefficient of (1+x)'* is “C;

(2)
17256 — (172)128 — (290_1)128
= 1000 m+ 125C5(290)—128C1(290) +1

=1000(m+683527) + 681
-, last two digits = 81
()

Here 3203 = 9x32001 = 9 (28-1)%7

— 9[667C0667_ 667C128 666 4 _ 667C667]
=9x 28k—9 +28-28

= (9%28k 28) +19

32003 ~ 19
128 [ 28
3)

given =

2
27 Jax+1
TN+ ¢ (Vax ) +
¢ (Vaxe) +7 ¢ (VaxeT)

1
= % [[CiH+'Cs(4x+1)  +  7Cs(4x+1)?

+7C7(4x+1)*]
. degree =3
(2)

(x+a)'="Cx"+ NCix"" a +...+ Cpa"

=To +T1+1To+.... + T}'l

Replace a by ai

(x + ai)t= ("Cox" — "Cx" 2 a®> + ...) +i
C M a— NCB @+ L)

= (To —T+T4 Tet...) + i(Ty —=T5+Ts— T7+...)
taking mod both sides

(To —Tr+Ts— T6+...)2+ (Th —T5+T5— T7+...)2 =

()

BINOMIAL THEOREM
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50.

Sol.

51.

Sol.

52.

Sol.

53.

Sol.

54.

Sol.

y
.. Ty & Ts are numerically gratest terms in
| T4 = |Ts| = 15C4.3!1 = 455 x 312

Y, 12-11

33
2 2-2

12

Ln=

1
1 13

Let 1-1pd3 135
8 816 8-16-24

n(n—1)

1+nx+ X2+

_ 1 n(n—l)xz 3

nx = -

) 8-16

3
El)— 9x +20x?) ' = ((1 - 5x) (1 — 4x))!
_ 1 _ 5 L
(1-5x)(1—4x) 1-5x 1-4x
=5 (1- 50" —4 (1 —4x)"!
-. coefficient of x? is 571 — 401

@)

v 1 100—r
Here 7., =% Cr(56} {28]

» 100-r
= 100(/‘r 56 2 8
-, Number of irrational terms = 101 — 4 =97

)

Last term =

BINOMIAL THEOREM

=0

5S.

Sol.

56.

Sol.

57.

Sol.

5= n=10
2

l 10-4 | 4
ts ="° q(zS} (_EJ =210
ey

R=G5+1)™ =1+f£0<f<1
Letf'= (551" 0<f'<1
(B I (55 11+ =+ f
wol< f—f1<1
© 6B nr — o115V an 11+ = p
L2 (NSl + L) = T+

=7
~Rf=Rf'= (55 +11)1 (55 —11)11
= (125-121)21+1 = 4211

(2)

37=6561 (putx=1)
ESS =8

T, _ 8—r+1 o1
7, ro

9
— 8—r+l1>r — rSE: r=4 (5"

term is greatest)

2
(\f2x2 +1 + 222 —1)6+

2 (J2x2+1 - \/2x2—1) ‘

(2x*+1 — 2x%+1)

:(\/2x2+1 + \/2x2—1)6+
(\/2x2+1 - \/2x2—1)6

- 2[600(2x2+1)3 +C, + 1222 1) +
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58.

Sol.

59.

Sol.

60.

Sol.

5C, @ +D2x* -1 +°C, (2% —1)3]
clearly ‘6’

0y

Co-efficient of x' in (1 +x +x° +x*)"

= Co-efficient of x'in (1 +x%)" (1 +x) ="C,
NCis+NCIIMCr +NCL"Co + NC3MCo + CH1Cs
L RCAC,

C))

general term = (1 + x + 2x%) ‘C,(3x)* - 7

[—_12) = (1 +x+20) 434 [ij (x+4)
3x 3

=4C, (3% 1) (—_lj B Hac, (341 (—_lj
3 3
(x9—4r) +4Cr34—r2(—_ljr (x10—4r)
3
For independent term of x
8—4r=0

— r=2 and 9—-4r=0

9

r= i Not possible and 10 —4r=10
3 .

r= 3 Not possible

term = *C; - 32xL2 =6
3

4)

y=(1-0)"1+x)"
y=1+x+x+.0) (1 +x)"
y=0+x)T+x(1+x)"+x> (1 +x)"+ ...

Co-efficient of x'" =
nCr + ”C,H +..1Cy=2"

r>n  (As"C,41)=0

Integer Type Questions (61 to 74)

61.

Sol.

2
Q2+3c+cA)?=0

62.

Sol.

63.

Sol.

64.

Sol.

65.

Sol.

66.

Sol.

A+3c+2=0

c=-2,-1

(2)

Co-efficient of x* = 21 Cy + 20 Cy + . +

2n+1Cn =

49)
0C, x 0C; + 30C; x 0C, + ... + 0Cy9 x
SOC50
= 5OC() X 50C49 + 50C1 X 50C4g F o + 50C49 X
SOCO

= co-eff. of x* in (1 + x)'%0 =10C,,

S

(I +x'="Co+"Cix+"Cy x> +........ +1C,, X
Multiply it by x

x(1 +x)="1Cyx +"C, x> + "Cox® +............
nC, !

Differentiate w.r. to x and put x =—3
nx(1+x)"7+ (1 +x)"="Co+2"Cix +31C,
XHANC X+ +(n+1)C,, x"

So answer,— 3n (=2)""! + (-2)"
= (-2)" (1 +3—”j

2
(35)
[f B 2le

4 2
12—r r
r x 12

el (8

1 12—r
7. =(D""2C, (Zj (12)".(x)*7"
Term independent of x = 12 -3r=0=r=4

412 1) a3
7, =(-* ¢, (Zj (12)'= Sk

k=55

&)
fin)=10"+3.4"2+5
put n=1

A1)=10+ 192 + 5 =207 this is divisible by 3
and 9

BINOMIAL THEOREM
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67.

Sol.

68.

Sol.

69.

Sol.

70.

Sol.

(101)

3.0C-8-"Ci+13 - "C,—18- "Cs+ ...
up to (n + 1) terms

(14251 =C + Cx* + Cox' + o + G
Multiplying by x* and differentiating w.r.t. x
(1 +x3) 5t +3x2 (1 + x5 =3Cox* +
8CI X"+ 13Cy x12 + ... +(5n+3) C,, X2
Now putx=—1

3Co-8C1+ 13 Cr+.......... +(n+1)terms=0
(35)

(9% +x—8)0=(ao+ aix +ax*+ ... +an x?)
W=a+arta+... tan

x=-1, O=ap—ai+ay+ ... +an
20=2(a1+az+as+ ... + an)

subtracting (1) from (2)

— a1tazt... +a=2°=32

n (10 20
S =
(7))
= 1OC(). 2OCm +10¢C,. ZOCmfl F o

— S = coefficient of x” in (1+x)'° (14x)*° =
30C

m
S is maximum when m = 15

€)

r= 76, () (5

6
o Ten = nC6 (3/5))1_6(%j =T7 from

begining, 7" term from the end is 75 = "Cs

&

x=1,

BINOMIAL THEOREM

71.

Sol.

72.

Sol.

73.

Sol.

74.

Sol.

—:l :6T7:T7'
6

n6 6 n6 6
= 6.23 .33 =3 3 .23
n=6, _n—6
= 2x3. (23 32=3 3)2?
n6,  _n6, n9 9
=23 =33 =23 =33 =9
)

Given = (7-1)% +(7+1)¥ =(7+1)® - (1-7)8
=2-7-83+49I 1is integer

=49 [+23 x49+35 - R=35 % =7
@

4-k k
Given 24: 3 x4l _

S @a—k) k4

e 3R Bt 32
; 4 a3
— x=1
®)
9=(0,9)(1, 8), (2, 7), (3, 6), (4, 5) # 5 cases
9=(1,2,6), (1,3,5), (2, 3,4) # 3 cases
total =8
(29
The expression (2 +x)> (3 +x)* (4+x)*=(x+
)x+2)(x+3)(x+3)(x+3)(x+4)(x+4)(x+
4(x+4)

=X+ Q2+2+3+3+3+4+4+4+4)

Co-efficient of x8 = 29




PERMUTATIONS AND
COMBINATIONS

Single Option Correct Type Questions (0] to 60)

Sol.

Sol.

Sol.

Sol.

Sol.

2

Number of four digit no. in which atleast one
digit is repeated (i.e. all digit are not different)
is

[ T T 1=9000-4536
9 8 7

9 10 10 10 9

= 4464

2

The number of ways = 1°C; x 3 | = 720
(Choosing 3 floors out of 10)

Q)

Even place

e
S
o
eS|

There are four even places and four odd digit

number so total number of filling is S0 Rest
. 5!
occupy in Y ways
4! 5!
Hence total number of ways= ——x—— =60
2121 31.21
(2)
Total number of ways = n! — 2! x (n—1)!
=mn-D!'(n-2)
(2)

Number of bowlers = 4

Number of wicketkeeper =2

Total number of required selection

=403 2C, . 0C; +4Cy 2C 0Cs +4C5 . 2C, 10C
+4Cy . 2C, .19Cs

Sol.

Sol.

Sol.

Sol.

10.

Sol.

=960 + 420 + 840 + 252

=2472

(2)

51°C,.2! 5

612! 2

@

[(TTTTTe]. 5 _,
213!

N D T
3

[(TIIT1Is_ 5t _
212!

Hence sum of unit places is
2x10+3x20+4x30 =200

Hence required sum is

=200 % (10° + 10*+ 10° + 10>+ 10" + 10°)
= 200 x (111111) = 22222200

2

Required number of ways

36 27 18 9 36'
Co.*'Cy. ®Cy.7Cy .4 ZWXM

(2)

94864 =2* . 77 . 11> number of ways

_G3H .

@

Here 21600 =23, 3%, 52

(2 x5) x2%x 33x 5!

Now numbers which are divisible by 10
=@4+1DB+1)(1+1)=40

(2 x 3 x 5) x (2% x 32 x 5') now numbers which
are
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11.

Sol.

12.

Sol.

13.

Sol.

14.

Sol.

15.

Sol.

16.

Sol.

divisible by both 10 and 15

=4 +1)2 +1)(1+1)=30

So the numbers which are divisible by only 10
butnotby 15= 40-30=10

()]

First we seat first two specified person in
2x10 = 20 ways and remaining 10 person can
be

arranged in 10! ways.

So total no. of ways is = 2x10x10! =20. 10!
(©))

As 4 particular flowers are together then the
total number of ways is

1x 41
41x 4! — 288

()

Indians - 2

Americans - 3

Italians - 3

Frenchmen - 4

number of ways of arranged in a circle. while

persons of same nationality are together is

=31x2Ix3Ix3!x41=2_(31).4!

()

xyz =21600

=25.33.52

Hereif x+y+z=5 = 'C;=21
xty+z=3 = 3G=10
xty+z=2 = ‘=6

Hence required no. =21 x 10 x 6 = 1260

(0))

Using multinomial theorem

Total no. of ways of choosing 6 chocolates out

of

8 different brand is = 8*%1C¢ = 3Cs

()

Using multinomial theorem

co-efficient of x!! in the expansion of (x + x? +
D S + x%)3

PERMUTATIONS AND COMBINATIONS

17.

Sol.

18.

Sol.

19.

Sol.

20.

Sol.

21.

Sol.

22,

Sol.

23.

Sol.

24.

Sol.

= coeff. of x'" in x3 (1 —x%)*.(1-x)7 is

=100 -3.4C,=45-18=27

3)

Total number of ways = 3C; —3C; —3C; = 45

C))

Total number of points of

intersection = 8C, + 2 x 4C, + 2 x 3Cy x 4,
=104

1

Exponent of 2 in 45! is

GE R E
2 2? 2’ 2¢ 2’
i

6
=2+11+5+2+1+0 =41
Exponent of 5 in 45! is

{£}+[4—5}+[4—5} =9+1+0=10
5 5 53

So no. of zeros at the end of 45! is 10

1
Required number of ways = C D4 +3Cy Ds
= 5x41 (l—l+i—i+ij+ I x5!
121 31 41
[I_L+L_L+L_LJ 89
1121 31 41 5!
ey
possible outcomes are = °P,4
C))

I
4 5 4 3 2 1

Hence total number of ways.

=4x5!=4x 120 =480

@

Number of one digit numbers = 9

Number of 2 digits numbers =9 x 9 = §1
Number of 3 digits numbers =9 x 9 x 8§ = 648
total numbers =9 + 81 + 648 = 738

2

Total number of ways is if there is no condition
is
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25.

Sol.

26.

Sol.

27.

Sol.

28.

Sol.

29.

Sol.

8 1=40320

Again if all vowels are together i.e.

A E U DGHTR.

so total number of ways =6 ! x 3 1 =4320
Hence total number of ways if all vowels do not
together is

40320 — 4320 = 36000 ways

“

When 0 is not being used = 5!

When 3 is not being used = 5! — 4!

Total number of ways=5!1+51-41=216
1)

Here I,=r. P,=(r+1-1) r!
=(r+D)r—=ri=F+1 -7

= S,=m+)!-1

(2

Total number of 6 digit number that ends with

2,1

LI T [ T2]1]
, .
1.e. 7 7 6 5

Hence total number of ways is
TxTx6x5=T7x7P;
(C))

[4]B[4]B[4]B]

[4]B[4]B[4]B]

total number of required ways is ?Cs x 6! X 6
Ix21

= 2 ixsix21=2x 121

61x6!

a

4] [ | | |=24ways

41

LGl [ [ [ |=12ways
41721

ET T T T 12ways
41
21

30.

Sol.

31.

Sol.

32.

Sol.

33.

Sol.

[nfafafefr]

and

N | A |A I |1G

4y
We have arrange all the letter except ‘CCC’ is

“— now there are 13 place where ‘C’ can
51.31.2!

be placed = 13C;

!
Hence required number of ways is = _f2t

513121

13C3 =11. E
6!
Q)
Total number of possible arrangements are
8!

——=280

3141
2
Total no. of M are =1
Total no. of / are = 4
Total no. of P are =2
Total no. of S are =4
First we arrange all the words other than I's are

7! Tx6x5
2141 1x2
Now, there are 8 places in between arranged
letter where 7 can be placed to keep separated
from each other. For doing this no. of ways =
8C4
Total required no. = 105 x 8C;4
_105x8x7x6x5

I1x2%x3x4

=105 x 70 = 7350
1
Case - [ when all 5 match win by the India then
total no. of ways =°Cs
Case - Il when 6™ match win by the India then
totalno. of ways =°Cy
Case — I1I when 7" match win by the India then
total no. of ways = °Cy
Case — IV when 8" match win by the India then
total no. of ways ="Cy

Number of ways = =105

PERMUTATIONS AND COMBINATIONS
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34.

Sol.

35.
Sol.

36.

Sol.

37.

Sol.

38.

Sol.

39.

Sol.

Case - V when 9" match win by the India then
total no. of ways = 8Cy

Hence required no. of ways
=1+5+0Cy+7Cy+ 3Cy
=1+5+15+35+70=126

“

Total No. of bowlers = 6

Now, (i) If 4 bowlers are including the no. of
ways selecting 11 players out of 15 players
=6Cy x°C7=15x36 =540

(i1) If5 bowlers are selected

=6Cs x %Cs =6 x 84 = 504

(iii) If all 6 bowlers are selected
=6CexCs=1x126=126

Hence total no. of ways =540+ 504 + 126 = 1170
(2)

Total number is *Cs = 56

not required is °Cs + °Cs = 12

Hence required no of arrangement = 56 — 12 = 44
Q)

First we select 3 places out of 10 for speakers
Si, S» and S3 put them in order Si, S3, S> or S3,
S1, 8> then arrange rest seven speakers at seven
place without any restriction i.e. total number

10!
of ways =19C; . 7121 = =

1

First we choose any three place out of 11 place
i.e. ''C; ways and rest 8 places are arranged by
8!

ways.

Hence required no. is ''Cs. 8! = 111/3!

(2)

Possible size of group of coins is

1,2,4

so the number of ways is

'Cy.8C, . 4Cy . 31 =T x 15 x 6 =630

4

200 198 196 2
c,."%c,.c,...2C,

200!

B ~101.102.103.....200
219 100!

2100

PERMUTATIONS AND COMBINATIONS

40.

Sol.

41.

Sol.

42.

Sol.

43.

Sol.

44.

Sol.

45.

Sol.

46.

Sol.

_ (1_01) (@) [Ej (@j
> 5 5 - :
And 123.45.6.7.8....200

21% 100!
_ (1.3.5.7....199)(2.4.6.8......200)
21% 100!
100 !
_ (135....199).2".1001_ oo o0
2190 100!
()
(8+8)!:16C
818!
()

14400 = 26 x 32x 52

Number of ways ; = %[(6+1)(2+1)(2+1) +1]

=32

3)

10080 = 25 x 32 x 51x7!

coprime factors =2+1=23=38§

@

First we select 5 beads from 8 different beads.
No. of ways = 3Cs

. 4!
Now total number of arrangement is 8Cs x Y

=072

ey

First find if all the person are sitting in a round
table is 4! = 24 ways

if two of the person are sitting together i.e.

3! x 21 =12 ways

Hence required number of ways =24 — 12 =12
ways

@

If women are sit together then total number of
person is 5 hence required ways = 4! x 3!

=24 x6=144

)

Here B is always between 4 and C so i.e. either
ABC or CBA

so total required number of ways is 4! x 2! =24
x 2 =48 ways
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47.

Sol.

48.

Sol.

49.

Sol.

50.

Sol.

3)

Desired no. of ways coefficient of x'
expansion of (x° + x% + x*)°

= coefficient of x'#in (1 + x? + x*)>

1-x° ’

l—sz

= coefficient of x'*in (1 — x%)° (1 — x?)7

= coefficient of xin (1 —5x°+ 10x"2............ )

(1+°Cx? +°Cx* +7Cx° +....... )

=11C;-5.8C4+10.5

_ 11><10><9><8_5.8><7><6><5 150
1x2x3x4 I1x2x3x4

= 330-350+50=30

Alternative Method:

in the

= coefficient of x'*in (

5
02444LLL 20

+

2,2,2,4,4 LS =10
23

C))

Here -10 <x,y,z< -1

Using multinomial theorem

Find the coefficient of x'? in this expansion of

(x+x>+...... + x10y3

=coeffof x?inx3(1 +x+ x>+ ...... +x°)3

= coeff of x'? in x3 (1 —x'%)* . (1

Hx10_

3)
xu+xz+x3 20—1¢
=0,1,2,3,4

4
Required value = z e,
=0

=20C; —13C3=1140 - 455 =685

3
Using multinomial theorem
Total no. of ways = 15*371C;5 x 1073-1Cy

17x16 12x11
x

= 17C15s x 12Cyo = =8976

7x)—3 — IIC9 —

51.

Sol.

52.

Sol.

53.

Sol.

54.

Sol.

5S.

Sol.

2
Xitxot+tx3+txs<n
y=n

(where y is known as pseudo variable) Total no.
of required solution is

=N*3-1C, = MG, or MGy

(©))

Let number be x1 x2 X3 X4 X5 X6

But Here xi +x2 + ... x6 =12

so required no. of integers = coefficient of x'?

X1 +tx2+tx3+x4+

in expansion (1 +x +x*+.... + x%)°
=(1-x"9 . (1-x)*°
= "Cn-°C.7C,
=6188 - 126 = 6062
C))
Dy X Dy
1 1
=4 (le—+——— 4+ )3 (== ———
4(1'2!3' )3(1'2')
— (12-4+1) x (3 -1)
=9x2 =18
C))
If power of Pis /inn! then/ = [ﬁ]i-{iz}
P P
+

Power of 5 in 100! is

= {@}+[m} + [100} 20+4+0=24
5 5 5

Power of 2 in 100 ! is
100 100 100 100 100
= | — |+ —=| +|— |+ | — | +| —
2 22 23 24 2°
100
+ {2—6} =50+25+12+6+3+1=97
So power of 50 in 100 ! is 12.
Maximum value of kis 12.
@
N=249480=23x34x 5Ix71x 11!
(A) Number of ways N is divisible by 3 but not
by5=4x4x2x2=064

(B) Number of ways N is divisible by 5 but not
by 7=4x5x1x2 =40

PERMUTATIONS AND COMBINATIONS
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56.

Sol.

57.

Sol.

58.

Sol.

59.

Sol.

60.

Sol.

(C) Number of ways N is divisible by 3 but not
by 21 =4 x 4x2x2 = 64

(D) Number of ways N is divisible by 35 but
not by 77 = 4x5 x 1x 1=20

C)]
Xi1txa+tx3+tx4+x5=6
(6+4)! _ 10C
614!
Statement - 1 is false while statement-2 is true
Ans. (4)
“)

@)

Bi+B,+B3+Bs=10

= coefficient of x'% in (x! + x> + ...+ x7)*

= coefficient of x® in (1 —x")* (1 —x)™*

— 4+6—1C6 — 9c3

Statement - 2 :

Obviously °C;

3)

Number of ways: x=°Cy x3C; x 4! =15 x 3 x

24 =1080

1

Required sum = 3! x 20 x (1111)
=133320

Integer Type Questions (61 to 75)

61.

Sol.

62.

Sol.

(20)

There are 4 balls marked even digits {i.e. 2, 4,
6, 8}

and 5 balls marked odd digits {1, 3, 5,7, 9}
sum is odd = one ball with even digit and
other one is with odd digit

= no.of ways = *C, . °C;=20

(18)

Let there are n teams in championship

No of matches played ="C, =153

PERMUTATIONS AND COMBINATIONS

63.

Sol.

64.

Sol.

65.

Sol.

66.
Sol.

67.

Sol.

mn=h _ 53
2

= n(n-1)=306

= m-18)(n+17)=0

= n=18

@1

upperdeck - 13 seats = 8 in upper deck.
lowerdeck - 7 seats — 5 in lower deck
Remaining passengers = 7

Now Remains 5 seats in upper deck and 2 seats
in lower deck

for upper deck number of ways = 7C5
for lower deck number of ways = 2C2

So total number of ways =7C5 x 2C2 =7—;

=21

Q)

The number of triangles can be formed using n

non-collinear points is nC3.

Since, Tn=nC3

Given, Tntl —Tn=21

= nt+t1C3 -nC3 =21

= nC2+nC3-nC3=21

(~nC2 + nC3 =n+1C3}

= nC2=21

n(n—1)

= 2

= n-7(m+6)=0

= n=7 (" n#*-6)

(196)

5C4.8C6+5C5.8C5

=140 +56 =196

02y

[

5+2)!
5121

(108)

=21 = n2-n-42=0

=21

9% 8

3 9
Gx "Gz 2x1=12x9=108
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68.

Sol.

69.

Sol.

70.

Sol.

71.

Sol.

72.

Sol.

(192)

Number of integer greater than 6000 may be 4
digit or 5 digit

C-1 when number is of 4 digit

C-2 when number is of 5 digit = 5! =120

total = 120 + 72 = 192 digit
6,7,8)

3432=72
(485)

3C3 X 3C3 +4C1 X 3Cy x 3Cy x *C1 4+ 4Cy x 3Cy %
3O x4C,+4C3 x4C3 =1+ 144+ 324 + 16 =
485

(40)

Total 6 letters word that can be formed =
|

L:éo

213!

total 6 letters word in which both N comes

!
together = % =20

number of arrangement in which both N do not
appear together = 60 — 20 = 40

(420)

Total number of required quadrilateral

7C4+7C3 X SCI +7C2 X 5C2

Tx6x5x4 Tx6x5 Tx6 5x4
= + S+ X

Ix2x3x4 1x2x3 Ix2 1x2
=35+ 175+210=420=2.7P3

)
There are two possible cases
Case 1 : Five 1’s, one 2’s, one 3’s

7!
Number of numbers = ; =42

73.

Sol.

74.

Sol.

75.

Sol.

Case2 :Four I’s, three 2’s

|
Number of numbers = % =35

Total number of numbers =42 + 35 =77
(150)

By By B3
Case-1: 1 1 3
Case-2: 2 2 1

!
Ways of distribution _ S 3!
1111312!
!
TS LY
2121112!

=150
Alternative Method:
3°5-3C2°43C,  1°
(456)

maximum size of square can be 8 x 8§
so required no. of square be

==§iﬂé—rx9—r)

r=1

8
- }:(r2—25r+444)=456
r=1

(540)
VAR 2N 2

[LTTT]

There are 2M,2T,2Aand 1 H E, I, C, S
First find the number of ways if odd’s no.

position place be filled is 5P3 =60

Now Case I If even place letters is same i.e no.
of ways =3

Case Il  If even place letters is different i.e
no. of ways = 3C2 x21=6

Hence total no. of arrangement is

60 x (3 +6) =540

PERMUTATIONS AND COMBINATIONS




SEQUENCE AND SERIES

Single Option Correct Type Questions (01 to 60)

1. “4)
Sol. a, —4a2 + 6a3—4a4wL a,= 0

a—4(a+d)+6(a+2d)—4(a+3d)+ (a+4d)
=0-0=0
Like wise we can check other options
2. 1)

Sol.  2log,(2" —5)=log,2 + log, (2"~ 7/2)
= (2'-5)= 2(2)‘ —%)

£ 106+25=2¢-7
F—126+32=0
1=8,4
2'=40r2"=8
x=2,3

(v 2-5>0= 2">5)

{put2’ =1}

bu v

soonly  solution x =3
= 2x=6
3. 3
a’ a
Sol. S=loga+ logj + logb—2 +.... n terms = log

a+(2loga—1logh)+(Bloga—2logh)+..
n terms

Which is an A.P. with d = log a — log b = log%
and 4 =loga

n a
=—[2loga+(mn-1)log—
; 2[ gat+(n-1) gb]

n
2

log %+% [2 loga—loga+logb]

o

r
2

a n
log —+— log ab
gb 5 g

4. Q)

Sol. Let the first term and common difference of
first A.P. is a, and d, and of second A.P. is a,

and d,
n
i _ 5[2‘11"‘("—1)011]
% 2Ray+(n-1d,]
_ 3n+8
Tn+15

n—1
a1+( 2 jdl _ 3n+8

a2+(n2_1jd2 Tn+15

a +11d,
a, +11d,

Ratio of 12th terms =

So "L =123
2

3x23+8

So ratio of 12th terms = —
7x23+15

_ 77

176 16
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Sol.

Sol.

Sol.

Sol.

Sol.

2)
a and be first and / last term
n
S=—(at/ =n.... 1
g @t hor T = me(l)
{—a
I=a+m-1)dsod= 0 ...(2)

putting the value of n from (1) in (2)

p_ 22
J- {—a - {“—a
25 2§—(—a
a+!
(©))
b, by, byare in G.P.
b,>4b, - 3b,

:>r2>4r—3

= K 4r+3>0
= (r-1)(r-3)>0
So0<r<landr>3
(2)
LetT

k

c=ar and T =brk

Since 7", = ar® +br* = (a+byr*
T",, is general term of a G.P.

)

Letb+c—a,c+a—-b,a+b—carein AP.

= 2(c+ta-b)=(b+c-a)+(a+b-0)
= 2c+2a=4b
= 2b=a+c

= a, b, carein A.P.

2
x, y, z are in G.P.

y2 =xz )

= x(x+z),y((x+z),z(x+z)arein G.P.
2 2 .

= X +txz,xy+tyz,z +xz arein G.P.
2 2 2 2.

= x ty ,xy+tyz,y +z arein G.P.

[putting y2 =xz from (i)]

10.

Sol.

11.

Sol.

()
Letb=ar,c= ar2 and d= ar3
So,a” (1- 1), ' ()1 - 1), ar (1 - 1)
these are in G.P.
So, (@ —b),(b"— ), (¢ —d) are in G.P.
@
Let three positive numbers which are in G.P. be
a, b, c
2 .
b =a ... (1)
By first condition a, b + 8, ¢ are in A.P.

By second condition, a, b + 8, ¢ + 64 are
in G.P.

(b+8) =a(c+64)
b+ 64+ 16b = ac + 64a

b2=ac
s 64 +16b=064a
= b=4(a-1) ... (iii)

putting the value of b in (ii)

a+c

4a-1)= -8

= c=T7a+8 ... (iv)

Now putting the value of both b and ¢ in (i)
16(a—1)" = a(7a +8)

= 94 —40a+16=0
Ya-4)(a-4)=0

= a=—,a=4

O | &

a = — gives negative value of b, but it is given

o |

that b is positive, so a =4 is acceptable value
b=4(@l-1)=12

. 12
common ratio = 7 =3

SEQUENCE AND SERIES
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12.

Sol.

13.

Sol.

14.

Sol.

2
If a be the side of a square then d = a2

by given condition — a = N3 a.ora.,

Replacing n by n — 1, we get

g = a _ 10
n n—1 (n—=1)
G2t e
Areaof § <1 = a,%<1

213—_01 <10r200<2"or2">200

Now 27 =128 <200, 2* =256 >200
n=238,9,10
(2
a, b, care in H.P.
b= 2ac
a+c

ac ac ac
a— . , C—
a+c a+c a+c
d2 ac 6'2
b b
a+c a+c a+tc

(-]

so given numbers are in G.P.

)

y y y
a+be t= b+ce = c+de 11
a—be” b—ce’ c—de’

2a 2b _ 2
a-be¥ a-ce’ c-dé

SEQUENCE AND SERIES

15.

Sol.

16.

Sol.

1_M: A
a c
b ¢ d

- -—===£
a b ¢

4)
1 1 .
— s —,are in A.P.
a @ a,
1 1 1 1
= —— — =....=——-—=d
a a a, a4y
a —a a, —a
= aa, = 1612,(12a3 2d3 .......... R
a, 1 —a
n ld n _ a
= aa,taa +... ta _ a
e R Bt . Wi
d d
a —a
= ld t=m-1)aa,

2
Inan A.P.7 =log a,t

=log,bands,  =log c

t .t forman A.P.of common difference
n+l? 2n+l

tl,
nd as they are a, a + nd, a + 2nd

2tn+1 = tl + t2n+1
or 2logb=1loga+logc
or log b= log ac

b =ac

a, b, c are in G.P.
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17. Q)

Sol. A, dydy ... a, . arein A.P.

Let common difference is d
a, =2nd

=q. + —
a a, +2nd= a, .

21
Similarly, a, —a,=2(n—-1)d

In denominator, by properties of A.P.a,  +a,
— 4, + a4, =, +an

So, all terms in denominator is same

_ 2d[n+(n=-D+(n-2)+..1]

ABpy1 TG

sum

sum = 2dn(n+1) _

2((11 + a2n+1)

Buta, +a,  =a +a +2nd=2(a, +nd)

n(n+1)(a, —a)

aq + a4

+ =
al nd an+l

+ =
al a2n+1 2anﬂ

m= n(n+1)
a

(a,—a)
n+l
18. (1)
Sol. x+y+z=15

a, x,y,z,barein AP

Suppose d is common difference

d= b—a
b-—a b+3a 2b+2a
x=a+t = y o=
4 4 4
and z = 3b+a

on substituting the values of x, y and z in (i), we

get
6a+6b:15
4
= a+b=10 ...(i1)
1
Lol i
x y z 3

and a, x, y, z, b are in H.P.

19.

Sol.

20.

Sol.

Xy z

we get
3 6(1 1) 5
4+l =Z
a 4\b a 3

3 3 5
= —+—==

2a 2b 3

1 1 1 .

-+ -=— ... v

a b 9 )
By equations (ii) & (iv), we get
a=9,b=1 or a=1,b=9
3
APT T =a T, .
GP.T, T =0b T, ,
HP.T, T =c T

2n-1

h . -
The n" term is equidistant from the first and

(2n - 1)th term. In other words it is the middle
term of a series of (2n — 1) terms. Also it is
given that 7' is same and 7, , is same for all

the series. If they be p and g respectively, then
p.a, q;p b,q;p,c qarein AP., G.P. and
H.P. respectively.

Therefore a, b, ¢ are AM., GM. and HM.
respectively of the same quantities p and g.

We know that A H. = G2
2

ac=b
2
ac-b =0
@
g(n)fg(n71)=12+22+32+ ......... +(n71)2
(P24 (- 1)) =

SEQUENCE AND SERIES
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22,

Sol.

23.

Sol.

@
XX, +x50:50
AM > HM
xl+)C2+ ........ +X50
50
1
>
-1 1 1 1
—t—t—t ot
X X X X50
50
x1+x2+ .......... +x50
= =
50
50
1 1 1
—t—t +—
X X x50
1 1 1
= —4+—+...... +— > 50
X X X50

l+L+ ........ +L=50
X X X50
C)]

0 <x, yand ab < 1 given series is

Vx (Va ++x) +[x(Nab + ) +

Jx (0a + yx) +.....0.

oo S=(Nax + x+Jaxb + xJy +Jaxb+xy ... 0).
= §= (Nax +Jaxb +~axb.....0)

+ (x+x\/;+xy+ ....... ).

SEQUENCE AND SERIES

24.

Sol.

25.

Sol.

_ (1_%}(1_2%] +(1_2L3j+ ............

4y
Leta, b, ¢ in G.P. then b2 =ac
Nowa+b,2b, b+ cin HP

1 1 1

——, — ,——inAP
a+b 2b b+c
2 1 1
= 4+
2b a+b b+c

(a+b)y(b+c)y=(a+c+2b)b

ab+ b +ac+be=ab+be+2b
b*=ac

So, statement (1) and (2) is true

3

2
b=a.b,=a (1+r),by=a(l+r+r),
b4=a1(1+r+r2+r3)

Statement 1 is correct as the numbers are

neither in A.P. nor in G.P.

2
Now, bibs =

b +bs

Hence statement 2’ is false

2ay ay(1+r+7r%)

a1(2+r+r2)
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26. 3
) % [2(a + dy+ (100 — )d] = a .... (i)
V4
“~2a; +(p-1d 2
Sol. 2[ ] :P_2 Anda1+a3+a5+ ...... +a,=P
q
Z2a;+(g-1d] 4
51201 +(q=Dd] %[zaﬂmoq)d]:ﬁ ..... (ii)
aﬁ(pz_le on solving (i) and (ii)
. —1:£ _o-B
a1+(qz_)d 4 100
30. 4
N a+5d _ 11 Sol. 100 (a +99d) =50 (a +49d)
a+20d 41 2a+198 d=a+49d
7. @) a+1494=0
Sol. a=ar+ar I5,=a+149d=0
= r2+r—1=0 3.
145 Sol. l+£+ﬂ+ ....... + up to 20 terms
= T 10 100 10°
- = \/g_l = 7 i+1—1—i-£+ ..... up to 20 terms
B 10 100 10°
(—ve not permissible) 7{9 99 999 20 }
= —|—=+—+——+.....up to 20terms
28. 4 910 100 1000 P
Sol. a=Rs.200 _
d=Rs. 40 -7 (l—ij+(l—%j+(l—%1
savings in first two months = Rs. 400 oLL 10 10 10
remained savings = 200 + 240 + 280 + ..... upto +..... up to 20 terms ]
n terms
1 120
n
= _ _ = _ —| 1= —
2[400+(n 1)40] 11040 — 400 . 10( (1()) ]
=g >~ /
200n + 201" — 201 = 10640 9 (1_ 1 )
— 200" +180 1 — 10640 =0 10
= n +9n—-532=0 .
— (n+28)(n-19)=0 APV 1_(L]
9 9 10
= n=19
o no.of months =19 +2=21. 7179 17132
= _+_ —_
2. @ 9| 9 9(10]
Sol. LetAP.a,atd,a+2d, ...
a,ta, ... Ta,,= o _ %[179+(10)—20]

SEQUENCE AND SERIES
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32.

Sol.

33.

Sol.

34

Sol.

3s.

Sol.

ar2 —>G.P.

r

a 2ar ar2 —>A.P.

2(2ar)=a+ar2
dr=1+7
Fodr+1=0
43243

P28 50,

2
Butr>1
r=2+3
(2)
L+n
m=
2
l, G1 s Gz, G3 , nare in G.P.

2-3

1
o~ (i) o o)
¢ 2 / 3 L

4 4 4
G, +2G, +G,

2 3

n 4

=t it 4y
i 0? 1

= nt (0" + 200+ n’)
=nl(l + n)2= 4m'nt

1)

atd,a+4d,a+8d — G.P
(a-|-4chz=az-i-9ad+8dz

= 8d2=ad = a=28d

9d, 12d, 16d — G.P.

) 12 4
commonratior =79 =3

2
2254 + 9b* + 25¢* — 75ac — 45ab — 15bc =0
(15a) + (3b)* + (5¢)? — (15a)(3b) — (3b)(5¢)

—(15a) (5¢) =0

SEQUENCE AND SERIES

n 3 22
X —=fn+2ln +

36.

Sol.

37.

Sol.

%[(15517%)2 +(3b-5¢)+ (5¢—15a)*1=0
15a=3b,3b=5c,5¢c=15a
Sa=b,3b=5c,c=3a

a b ¢

1 5 3
a=Ab=5\,c=3A
a, c, b are in AP

b, ¢, a are in AP

@

a ;- a, a, ... a=c
+a,+a;+.....2 n

G T a"’z(alaza3 ...2an)1/

n
> (2c)1/r1
= a ta,ta;t ... 2an2n(20)1/n
)
2b=a + cand b2=J_rac
Case-1
2 3
ifb =ac and a+c+b=5
= b=l

2

1 1
atc=1 = ac=- = (I1-¢)c=-—

4 4
czchrl:O

4

1 1
= ¢c=— = a=—

2 2
a=b=csonotvalid a=b=c
Case- 11
b2=—acandb=l

2
1
atc=1 = ac=——
4
(1-¢)c ! coc 0
_ -_ = —C —c— — =
4 4
Czli\/1+1:1+\/§
2 2
142 1-\2
c= =a=
2 2
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38. (1)

Sol. Ifae (0, g , tan o is positive

N—

AM = GM

39. (3
Sol. S, =5 a=x

40. (3)

1
Sol. 4ocx2+ ->1
X

= Lety=4(xx2+—
x

L

= y'=— =8ax-—
X

)
X
4o’ +1  1/2+1

x 1/ 8a)"?

= fix)=

= %x(&x)m >1

1
=0:>x=(
8

41.

Sol.

42.

Sol.

43.

Sol.

44.

Sol.

= o513 a5 L
27

)
Common terms are 31, 41, 51, 61, ......

the largest term in the sequence 1,11,21,31,.....
is 991

the largest term in the sequence 31,36,41,46,.....
is 526

Hence the largest term common in both is 521

(2

a-2b+c=0

= 4 -8 +c =+3(a)(-2b)(c)
=—6abc

C)

3b 5S¢ a
21 — |=log| = |+ log| —
ot 50 toe[ 1o )

3bj2 5¢ a
= | =] =—=.—
5c a 3b

= 3b=5c
14
5

=

D)

wla

a
also = —=

r 2

Nl et

b
Y& ==

ol

Now b +c<a

(2)

X, 2y, 3z in AP

= 4dy=x+3z ..(])

also x, y, z in GP :>y2 =Xz ...(2)

by (1) 16y =x +92 +6xz
16xz=x +92 +6xz
10xz=x + 922

= (x-2)(x-92)=0

SEQUENCE AND SERIES
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45.

Sol.

46.

Sol.

47.

Sol.

48.

Sol.

= common ratio =

2
Let 1025lh term is = 2

= 1+2+4+8+.. 42" <1025<1+2

+4+8+..+2"

= 2" 1<1025<2"" ~1

= n=10

@

A+x)(1+) 1 +x) o (1+x7

256
_ [llfx J...(l)

n

n+l

also Zxr =1 +x+x2+....+xn = I-x
r=0 1-x
Hence n = 255
3)
o,
4
O o E L S
3
= r=-2
3)
Cll +a4 _ az +a3
a1a4 a2a3
i+L=L+i (1)
al a4 a2 a3
also "% 32 —a3)
a1a4 a2a3
1 1 1 1
> — —=3(—-——) ..(2)
a, q a;  a
by (1) & (2)

SEQUENCE AND SERIES

49.

Sol.

50.

Sol.

51.

Sol.

1 1 I 1 I 1

a @ a3 a a &

11 1 1 .
Hence —,—,—,— arein AP
al az a3 a4

= a,a,a,a,are in HP
3)
4(GM) = 5(HM)

. 4M:5(2abj

a+b

= 4(a+b) =25 ab
= 4d°—17ab+4b" =0
= (4a—b)(a—4b)=0

= a=4b (a= % neglecting)

3)
Let roots are a — d , a, a + d with common
diff. = d

= atdtata-d=12 = a=4
alsoa(az—d2)=28
= 16-d =7
= =9
= d=+3
2
@Y D) (2 W) S+ yz+zw)
2., ., 4 22 22 4
= x @EZ+tw)ty tyw +yz +z
< 2xyzz + 2y22w + 2xywz
2.2 2.2 2
= (zy)+(Ow—-z) +(@w—-yz) £0
2 2
= xz=y,yw=z andxw=yz

X Yy

z
y z w

= x,y,z warein G.P.
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52.

Sol.

53.

Sol.

C))

First number = 1

Last number = 100
Sum of integer 1 to 100

100
§=— [101
5 [101]

=5050
numbers which are divisible by 3 are 3, 6, 9

S1:3_23 [3+99]=33x51=1683

numbers which are divisible by 5 are 5, 10

S, = 2—20 [105] = 1050

numbers which are divisible by 3 and 5 both are

Sy =5 [15+90] =3(105) =315

Now sum of integers which are not divisible by
3orS

=§-8§ -5+,

=5050— 1683 — 1050 + 315 =2632

(©))

2 1 1
2b=a+c and —2 :—2+—2
b
b2 261202
a +C

2 2 2 22
= (a tc)(a+tc) =8ac
202 .2 2 22

(@ +c)(@a +c +2ac)=8ac.
4 22 3 22 4 3 22
= a tac t2ac+ac +c +2ac =8ac

4 4 3 22 3
= a +c¢ +2ac =6ac —2ac

4 4 22 2 2
= (a +c —2ac)=2ac(ac—a —c)
=

(a2 - 02)2 =—2ac (a - c)?

54.

Sol.

5S.

Sol.

56.

Sol.

= (a-co)[(@a+c)+2ac]=0
= (a-c)*[2b*+ac]=

eithera=c or2b®:=-—ac

2b=a+c

. c .
eithera=b=cor a,b,— — arein G.P.

4)

a, b, ¢, d are four different real numbers in A.P.

and are in decreasing A.P. and a — b = m,

(b—-c)Y=m? (c—a)=-8m>

a—d=3m, (b—d)=4m?, (c -
Given expression is
2m + xm? — 8m> = 6m + 4m> + m?
xm? =9m* + 4m + 4m?

d)3=m3

_ 9m’ +4m+4
m

Im*+ (@4 -x)ym+4=0
Forreal m, (x —4)>— 144 >0
= @+ (x-16=0
= x<-8,x216
3
Let @ and b are two numbers
2ab 16
a+b 5

a;b=A and \/a_ =G

24+ G*=26

= (a+b)+ab=26 .. @)
10ab

+ab=26

26 ab=26 x 16
ab=16

from (1), we get
a+b=10

So a, b are (2, 8)

C)
a=5"+5"4+25"+25"

Uy

SEQUENCE AND SERIES
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57.

Sol.

58.

Sol.

59.

Sol.

a=505 +5)+(25 +25"
a>12 {22y
2

This is quadratic in x, for equal root D =0

= 4B (a+ =4+ D) (B + D)

= b%a*+ b? c*+ 2ach?
— a2b2 + aZCZ + b4 + b202

= b*—2ach*+a*c*=0
= (b*—ac)*=0

2
= b =ac

a, b, care in G.P.

©))

S5 _6

s, 11

7

Savedl ¢
1—21[2a+10d] 1

Given, 130 <a + 6d <140
T(a+3d) 6
1(a+5d) 11

7a+21d = 6a+30d

= 130<15d<140

a=9d

Hence d=9

a=281

Hence d=9

1)

upto 10 terms

= (x2+iz+2j+[x4+i4+2j
X X

SEQUENCE AND SERIES

) 2
(x+lj + [x2+Lj + (x3+ !
2
x x

Ifa,b,c,x e Rand (> + b*) x> - 2b(a+c)x
+ (B +cH)=0

60.

Sol.

+(x6 +i6+2j + ......upto 10 terms
X

= (x? + x* 4+ x% +.......upto 10 terms)

+ (L2+L4+L6 ...... upto 10 termsj+2 x 10
x° x X
! 1
2,.20 0
_ X (x 1)+ 12 X 190
¥ -1 X i—l
2
2,.20 20
_ 1 _
——x ); 1) W'x2 ! +20
x° -1 by x -1
s |

1

2

X 4+—|+20
x* -1 [ xzo]

20 22
-1 +1
(xz ](x 20 ]Jrzo
x“ -1 X

3)

a,a,, a,, d, ... a, | b are in A.P.

a, b1 by, b3 ...... bzm , b are in G.P.
a, ¢ 5y, 0y Cy s b are in H.P.

There are 2n + 1 terms in A.P., G.P. and H.P. If
—a

common difference is d for A.P. then d = 3
n

a is(n+ 1)th term;
. nb—a) a+b
" 2n 2

If 7 is common ratio for G.P. b = a(r)*"
1

-

similarly ¢ =
" oa+b
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in equation a x> —b x+c¢ =0

a+bj 2ab
2 ) a+b

D=bn2—4ancn=ab—4(

=ab —4ab=-3ab

Integer Type Questions (61 to 75)

61. (8)

Sol.  Let given three terms be br, b, é
r

L 2bnb 26 ()
br+b r+l1
Zb(bj .
and 36=——'2 == (2)

b+[bJ r+1
-

1
H+@)=r=2

Then from (2) b =24

a=br=238
62. 3
1 1 . o
Sol. Soo:‘\/§+_+_+-.. is a sum of infinite
NEIENE)
termofaG.P.witha:\/g,rzé
1 2
1——
3
63. (3

Sol. (1+ p)(1+3x+9x2 +27:° +81x* +243x5)
—1-p°
=1+ p)(l+3x+(3x)2 +(3x) + () +(3x)5)
“1-p
lost 1)

A 7 T 21— forx#1/3
(Bx-1

={+p)

64.

Sol.

65.

Sol.

66.

Sol.

(3x)° —1] 10

:>(1+p)( 3x—-1 T

=1+ p)((3x) ;312(_(13;) +1):1—p6

:>(1+p)(9x2 +1+3x)((3x)3 +1) :(1_p6)

:>(9x2 +3x+1)((3x)3 +1)

=(1-2)(1+2*-p)
By comparison p =-3x = p/x=-3
3
Letrootsbe a, B,yandoa=a—-d,f=a,y=a+d
thena+tpB+y=3a=—(-12)=>a=4
afy=a(@®—-d*)=—~(28)=>d=+3
¢y
= 2s8in2°+4sin4°+...+178sin 178°+0
= (2sin2°+4sin4°+...+176sin4°

+ 178 sin 2°) + 90
= 180 [sin 2° +sin 4° + ... + sin 88°] + 90

_sin&

= 180 —2 xsin[z J;ng +90

20

sin —

L 2

_ 180 s1n44. sin45 }_90
sinl°®

[cos1°—cos89°]
sin1°

= 90[cot1°—=1]+90=90 cot 1°-90 + 90
or sum = 90 cot 1°

= 90 +90

Since there are 90 terms, therefore average of
90 terms

90cotl®
90

cotl®

(34)
a ta,t..+ta = 4500 notes

SEQUENCE AND SERIES
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67.

Sol.

68.

Sol.

69.

Sol.

and ata,*..ta = 150 x 10 = 1500 notes

antaptat.o............ +a,
=4500-1500 = 3000

— 148+ 146 ...... = 3000
. @[2“48“%1071)@2)1

=3000
n=234,135
a,, =148+ (34 1) (-2) = 148 — 66 = 82
a,,= 148+ (135-1)(-2)
=148 -268=-120<0
So, answer is 34 minutes are taken

()
b

- Cc
arb=T ek

(a+B), a2+ B% o+ Biarein G.P
then (o® + B%)* = (o + B) (o + B?)
= 20’2 =ap’+ po’
= af[a?+p*-2aB]=0
so, aB(a—P)=0

¢ b*—dac

a a2

= =0,a#0= c-A=0

(35)
3+5+7+.....n terms _
5+8+11+.....10 terms

n’+2n—-1295=0

(n+37) (n-35)=0

= n=35

1

(A2x))* = fix) . fi4x)

=  (4x+1)2=(2x+1) (8x+1)

= 16x*+1+8x=16x*+10x+1

U

U

SEQUENCE AND SERIES

70.

Sol.

71.

Sol.

72.

Sol.

73.

Sol.

= 2x=0

= x=0

(C))

Let no. of terms = 2n
According to the question.

sum of all terms = 5 (sum of terms at odd
places)

2n 2n
N a(r D _s a(r 1)
r—1 -1
= r+l1=5 = r=4
(&)

By AM>GM is
xlogy —logz 4 ylogz—logx + Zlogx—logy

> 3(x10gy—10gz.ylogz—logx‘ Zlog,x—logy)]/3
= xlogy—logz + ylogz—logx + Zlogv—logv >3

12)

Let the edges are 4 , a, ar, where r > 1 from the
r

question

g.a.ar=216:>a=6
B

andZ(E.a+a.ar+ar. ﬂ)=252
r r

= T2(1+P+r)=252r
= 2r7-5r+2=0

= r=2,l

2
)
AM > GM

@+V2)" +2-42)"
2

> [(2+ﬁ)x/2_(2_ﬁ)x/2]1/2

= Q2+V2)"?+2-2)"2> 22
Equality holds only if
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2+2)"% =(2-2)"? L atatta
11
= x=0
74.  (0) _ 11 30+10(=3)] _
Sol. a =15 2 11
75.  11)
G T a, fork=3,4,..11 Sol. In the given series first term is 1 and common
2 ratio is r.
= A, 0, e ,a”areinAP . S_L_z(,,:lj
a,=a=15 B 1-r 2
at +a3 +..+a} 00 S is sum of n terms
11 1 n
1= =
(15)% +(15+d)* +...+(15+10d)* _ , - (2] - 1
= =90 S8 = ] =2- —
11 1 5
= 7d*+30d+27=0 2
9 fr—
=_ _Z S—§ =
= d=-3or 7 Ml
' - 1
Since 27 —2a,> 0 55 < (Given)
27 00
2 1

SEQUENCE AND SERIES




Single Option Correct Type Questions (01 to 60)

STRAIGHT LINES

Sol.

Sol.

Sol.

(2

AB=4+9 =13

BC=36+16 =24/13
CD=+4+9 =13

AD = \B6+16 =213
AC=64+1 = 65

BD = \J16+49 = /65

its rectangle

1

h= 20cos0+15 4 c0s0+3
5

k= 20519 _yino

Locusis | — | +|—=| =1
4 4

(x=3)?+)?=16

)
1
here tan® = —
5
2[;) 5
tan20 = = —

... required line y = %

Sol.

Sol.

Any line parallel to 2x —3y=41is 2x -3y +A =0
A= l:—&, 0:|,BE [0, &:|
2 3

areaofAAOB:l (&)(&j =12
21\ 2)\3

A\ =144

= A=12,-12

line is 2x — 3y + 12
=0and2x—-3y—12=0

2
£72XP

(23)
45°

2x-3y+9=0
Let coordinates of point P by parametric form
P(2 +rcos45° 3 +rsin 45°)
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It satisfies the line 2x — 3y +9=10

2242 -3 3 Lj+9=o

(*ﬁ) [%
=r=42

6. @

Sol.

For point P =1 .y—4 =52
cos135°  sinl35°
= x=-4,y=9
For point Q
x+4 __y-9 _
cos(—120°)  sin(—120°)

= x=-6,y= 9-23

Q(—6, 9—2J§).

7. ?2)
Sol.  condition for (x;, y;) & (x,, ¥,) lying on the
same side w.r.t. ax + by +c=0
ax; +by, +c >0
axy +by, +c
L
a’ +ab+1
a’?+ab+1>0 . (D)
It is quadratic in a
(i) will be true V a € R, if
b -4<0
butb>0
=be(0,2)
8. 3)
Sol. In aright triangle circumcentre is the mid point

>0

of the hypotenuse

2 2
(0,6)
\
-
(0,0) (4,0)
9. A3
Sol.
In AABC right angle at B we have
BD=4AD=DC= ATC
5
Hence BD = 3
A(0,0)
k
B C(3.4)
10. (1)
Sol.

equation of line AB
y—b=m(x-a)

ol
m b—am
373
b
= h=—", = boam
3 3

on eleminating 'm' we get required locus

bh+ ak—3hk=0
= bx+ay—-3xy=0

STRAIGHT LINES
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11.
Sol.

12.
Sol.

13.
Sol.

3)
Distance between lines AB & CD = Distance
between lines AD and BC

A4 2x+5y+4=0 B

Sx+2y+7=0 5x+2y+6=0

D ox+sy+3=0 C
= ABCD is a thombus, also side 4D is not
perpendicular to DC hence not a square.

2)
A3, 10)

B(4,3)

2x+y—-6=0

A (-5, 6)
Image of A (3,10)in2x+y—-6=0

- 10—
- x=10 :_z(wj

=
|
o8

2% 412

=
| \S)
W
—_

=2 -y

I
—_

A'=(=5,0)
Equation of 4'B is

6-3
y3:(ﬂj =)

24

b:_
5

STRAIGHT LINES

14.

Sol.

15.

Sol.

3x 3y

32 24

= 9x+20y=96
= 9x-20y+96=0
3

0(0, 0)

tan45°= £ = p=x
X

Hence area = %(Zx)(p) =px=p*=2a%5
3)

tan 45° = — 2

Equation of AC

y-2=10
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16.
Sol.

17.
Sol.

=>x-3y+6=0 e (D)
Equation of BD
y=-3x-4)
=3x+y—-12=0
From (i) & (ii) Is
x=3&y=3

@

)

o
By geometry
o? + %= (a+ b)? ()
By section formula
ho 9
a+b
o= Maxd)
a
k= bB
a+b
~ B= k(ab+ b)

Put value of a and B in (i)
W (a+b)? . k% (a+b)?
a’ b2

h2 2
a2

= (a+ by

= + =1

|7

2
.Xx
Locusof P is —+

)
3
Required point is foot of perpendicular from (0,
0) on the given line which is
a-0 _B-0_-(-D
3 4 25

2
Yoo
= =1

18.

Sol.

19.

Sol.

(C))
(1, 1)

3.1
4x+7y+5=0

Line Ltod4x+7y+5=0is

Tx—4y+ A =0

It passes through (- 3, 1) and (1, 1)

—11-4+ A =0= A=25

7-4+ A =0=>A1=-3

Hence lines are 7x —4y +25=0, 7x4y-3=0
line || to 4x + 7y + 5 = 0 passing through (1, 1)
isdx+7y+ A =0

= A=-11

= 4x+7y-11=0

(&)

P(2,1)

45°
/x4 3y+4=0

Let slope of required line is m
Now, y—1=m(x-2)

]
m+—
tan45°:‘ 3 :|3m+2|
‘1_2171‘ |3—2m|
3
3m+2
=41
3-2m

= 3m+2=x£B-2m)

= m=l,75
5

Hence,y—1= %(x—2) = x-5y+3=0

y—1=-5(x-2)= 5x+y—-11=0

STRAIGHT LINES
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20.
Sol.

21.
Sol.

11 22
_7.6)B — (1L 22
-7.6) ,Xc(ss)

A

Image of Ainx—y+5=0is
x—1:y+2:_zpi£i§):_

1 -1
x==T7,y=6
Image of A(1,—2)inx+2y=0
x—1

_=y_+2=_2(ﬂj=6
1 2 5) 5

Hence equation of BC is

o (6-2/5)
YT Gt ¢

28
—6= " (x+7
Y gD

2

~14
—6=— (x+7
y 3 ( )

= 14x +23y—40=0
(2

3
Y
Origin, R(a?, a + 1) lies same side w.r.t. to
given lines
a*+2a+2-5<0
= a*+2a-3<0

= (@+3)(@-1)<0

= ae (=31

3>~ (a+1D)+1>0 = 3a>-a>0
= aBa-1)>0

STRAIGHT LINES

22.

Sol.

23.

Sol.

24.

Sol.

1
=>a € (—0,0) U(E’ Ooj
. . 1
take intersection we geta € (— 3, 0) U 3 1

2)
Letlinebex+7y+A=0
Distance of this line from

(1—1)is= 1-7+A

J50
1—7+x‘

V50

As per question

= A=6+5{2
1
Any point on the line x + y =4 can be taken as
(¢, 4 — 1) the L distance of the point (¢, 4 — ¢)
from the line 4x + 3y =101is 1

4t+3(4-1-10
[

-1

t+2
5
= |t+2|=5

= t=3andt+2=-5= =-7
P=(3,1)and Q (-7, 11)

3)

=1

1
7 1

x+3y-2=0
m

point of intersection of x + 3y —2 =0 and x —

17

Ty +5=0is | ——,
Y (1010)
1 11
o 11
37" 17377
m L
3 21
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25.
Sol.

26.
Sol.

27.
Sol.

= —-2-6m=3-m
= m=-1
Hence required equation

7 :—1(x+Lj
g 10 10

= 10y-7=-10x-1
= 10x+10y=6=5x+5y=3
(1)

By parametric form O
(4+icose 1+lsin9j
227 22

%
/

itlieson3x—y=0

11
:>12+£cos@—l——sin6 =0

22 22
3 sin©

=1+ —cosb— —— =0
22 22

— 3c0s0 — sind = — 22

squaring both sides

9c0s?0 + sin%0 — 6 sind cosO = 8(sin’0 + cos’0)
= c0s?0 — 6sind cos® — 7 sin?0 = 0 7tan?0 +
6tan0—1=0

= tanf=-1, l
7

Hence required line are x+ty=5,x—-7y+3=0
(€Y

If H is orthocentre of triangle ABC, then
orthocentre of triangle BCH is point 4

@)

28.

Sol.

29.

Sol.

30.

Sol.

31

Sol.

co - ordinates of G are= (4, 1)

Hato g i
and %ﬁrz =1 ..(v)
solving above equations, we get B & C.

(C))

a*+9b> — 4c? = 6ab

then a® + 9b% — 6ab = 4¢?
(a—3b)*=(2c)
a-3b=2canda-3b=-2c

line ax + by + ¢ = 0 is concurrent at

ax+ by + (a—3b

j=0and ax + by +

x=-Liy=2andx=1iy=-32
5 Y 5 5 Y 2
P —l,— and l, 3
2 22
@)

S| is true because given quadrilateral is a
rhombus.

S, is also standard rule but S, does not explain
S

3

equation of line y — 2 = m(x — 8) where m <0

=P= (8—2, Oj and 0= (0,2 —8m)
m

Now OP + 0OQ =8- 2 +2—8m
m
2 ’2
=10+ —— +8(-m)210+2,[—x8 (—m)
(=m) —m

> 18
Statement 2 is false when number are negative

)]

(A) AH 1 BC.= (E](ﬁj:—l
h)\-2-5

STRAIGHT LINES
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32.

Sol.

4k="Th

BH L AC = [ L) (A2
0-5/)\h+2

k=3 =5(h+2)
= 7h-12=20h+40
13h =-52
h=-4 . k=-7
S A4 -T)
B) x+y-4=0
4x+3y—10=0
Let (%, 4 —h) be the point on(i)
hen |4h+3(4—h)—10| 1
5 |
ie.h+2==x5 1e.h=3;, h=-7
.. reuired point is either (3, 1) or (-7, 11)
(C) orthocentre of the triangle is the point of
intersection of the lines
x+y-1=0andx-y+3=0
i.e,(-1,2)
(D) Since a, b, c are in A.P.
_a+c

T

b

the family of lines is ax + aTHy =c

ie. a(x+zj+c(z— ]zO
2 2

point of concurrency is (-1, 2)

1
For concurrency
1 3 -5
A |3 -k -1 |=12k+2-3(-3)-5
5 2 -12
(6+5k)=0
= —13k+2+93-30=0
= —-13k+65=0=k=5
(B) For L, & L, to be parallel,
l:i:> =-0.
3 -k

STRAIGHT LINES

33.

Sol.

34.

Sol.

Also,

W | W

= %k for L, , L; to be parallel

= k=—é
5

(C) They form a triangle when lines are non-
concurrent & non-parallel.

Hence k= % from the given options.

(D) L,, L,, Ly will not from a triangle when
they are concurrent or any two of them are

parallel.
@)
Y= —f X y=J3x
600600 60° B &2’2)
(0)
y=2=m(x-2)
tan 60° = m_—\/g
1+ m\/g

1"'1;1\/\/2 =43 =m- B =£(B +3m)

=>m= ,Jg ,0
Hence,y—2=0
y=2=-\3 (x-2).
()]
P(hk)
(a.b) (@0,

(h—a)* + (k= by)* = (h— a))* + (k- by)?
2h(a, — ay) + 2k(by — by) +

(a3 +63 —af —b7) =0

compare with (a; —a,))x + (b, — b))y +¢c=0
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35s.

Sol.

36.

Sol.

37.

Sol.

38.

Sol.

(a% +b22 —a12 —blz)

c=

2
(2)
A (a cost, asinf)
°
G(h,k)
B (a sint, — bcost) C(1,0)

3h—1=acost+bsint
3k=asint—bcost
squaring and add. (Locus)
Bx— 1>+ 9?2 =a*+ b?
1)

b5
3 3

:%+(k—2):1:>2h+3k=9

Locus 2x + 3y =09.
(C))
Y _

. .LX
Let equation of line is — + = =
a

ol

4

it passes through (4,3) — + = =1
a

3
b
sum of intercepts is —1
= a+tb=-1=a=-1->
N 4
-1-b
= 4b-3-3b=-b— b?
=>b0+2h-3=0

+§=1
b

=b=-3,1

b=l,a=—2 = +2 =1
2 1

b=-3,a=2%+2L =1.
2 3

C))

ax+2by+3b=0
bx—2ay—3a=0

39.

Sol.

40.

Sol.

41.

Sol.

42.

Sol.

X y 1

—6ab+6ab  3b% +3a>  —2a° —2b>

Hence point of intersection (0, —3/2)
Line parallel to x-axis y = -3/2.

@)

L2,
a b ¢
givenlineE + 2 +l =0
a b ¢

Clearly line passes through (1, -2).
()

Centroid is [1, %j

B(3.3) c(53)
)

By section formula

=3=a=6

4=5bH=8

+

o [<

=1=4x+3y=24

CEIPERESIEESES

-

y=3x

o(a,d)
o(l,1) y=x2

Since (1, 1) and (a, a?) Both lies same side with

respect to both lines
a-2a’<0=2a>-a>0

STRAIGHT LINES
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=a(2a-1)>0 to a common line
1 = lines are parallel
a e (-0, 0)u (E, OOJ = slopes are equal
2 2,12
+1 +1
3a-a*>0=a>-3a<0=ae(0,3) S pp ):_(p2 ) =>p=-1
: 1 (p~+1)
Hence after taking intersection a € (—, 3). 46. (1)
2
Sol.
43. (3) P(x, )
Sol. AB= \/(h—l)z +(k—1)2
BC=1 A(1,0) B (-1, 0)
AC= J(h=2)* +(k-1)2
AB2+BCP=AC* = (h— 1> + (k- 12+ 1=(h P43
— 22+ (k—1)? PR 1
=2h=2=h=1 SH 1P R =9(( - 1) +)7)

W+ 2x+1+32=9x2+ 9y —18x +9

Area of AABC = lJ(h—l)%(k—l)2 x1=1 8x2 + 82 —20x +8 =0
’ X2+ 2—Qx+l=0
(K-12=4=k-1=2=k=3,-I. YT
4. (1 (5
.. circumcentre is| —, 0 |.
Sol. 4
R(3,3:B3) 47. (3

Sol.

X
/ X !
00
6 E+2=1
5

P10) |00 b
-, 2.8
The line segment QR makes an angle 60° with - bb: 5 05
the positive direction of x-axis. oy
hence bisector of angle POR will make 120° 5 20 =1

with +ve direction of x-axis.

Its equation 3
y—0=tan120° (x — 0) Line K has same slope = — =4
C
y=- \/gx o _é
x\v3+y=0 4
=>4x-y=-3
45. (1) 23
Sol. p(p2+l)x—y+q:0 distance = ——
@+ 1D)x+ @+ 1) y+ 2 =0 are J17
perpendicular Hence correct option is (3)

STRAIGHT LINES
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48.
Sol.

49,
Sol.

2
xty=la
ax—y=1
if a>0
xty=a
ax—y=1

x(l+a)y=1+a =x=1
y=a-1

It is in the first quadrant
soa—-120

ax>1

ae[l, o)

If a<0

xty=-—a

ax—y=1

x(1+a)=1-a
x=124 50547l o
I+a a+l

7 .

2
_—a-a —1+a >0
1+a

2 2
_(a+1]>0:>a+1<0
a+l1

T

T 2)
from (1) and (2) a € {0}
(2)

A(2,-3)

“e i
B(-2,1) C(o,B)
a=23h
B—2=3k
B=3k+2

50.

Sol.

51.

Sol.

third vertex on the line 2x + 3y =9
200+ 3B =9

2(3h)+33Bk+2)=9

2h+3k=1

2x+3y—1=0

(2)

x—=y+1=0

A Tx—-y—-5=0 B
On solving equation of 4B & AD
vertex A(1, 2)
-+ P is mid point of AC. Hence vertex C is
(-3,-6).
So equation of other two sides are 7x —y + 15
=0andx—y—-3=0.

1 8
Hence other vertices are (5,—§j and

“@

ko =3k 1

5 k 1=+56
-k 2 1

k(k—2)—5(-3k—2)—k (-3k—k) =+ 56
=2k+15k+ 10+ 3>+ k> =+ 56
SEE+13k+10+56=0
Sk>+13k+66=0o0r 5k*+ 13k—46=0

. —13++/169+920
No solutionor k= ———— ———
10
_ —134£33 4

k :k:20rk:—£ (which is

10
not an integer)
. vertices A(2,— 6), B (5,2), C (-2,2)

STRAIGHT LINES
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52.
Sol.

53.
Sol.

54.
Sol.

Equation of altitude dropped from vertex 4 is
x=2 L. (1)
Equation of altitude dropped from vertex C is
3x+8y—-10=0
solving both (i) and (ii)

orthocentre (2, %j
@

(0, k)
R(h, k)

(2,3)

o P(h, 0)

> DO
S WX

1
1 =0
1

—k(2-h)+1(-3h)=0
-2y +xy-3x=0
3x+2y=xy

Y
N/

x=2 x=6
The lines given by x> — 8x + 12 =0 are x = 2
and x = 6.
The lines given by y*> — 14y +45=0are y = 5
andy=9
Centre of the required circle is the centre of the
square.

Required centre is

(226,520 )

27 2
3)

STRAIGHT LINES

5S.

Sol.

56.

Sol.

57.

Sol.

P(3.4)

0. 9

(0,0) (6,0)

. . 4

R is centroid hence R = (3, Ej

(2)

Let slope of line L =m
Mo eoe NEY
1+ m(—\/g )
m+ \/§ _ ,\/g
1- x/gm

taking positive sign, m + B =B -3m
m=0

taking negative sign

m+ B3+ B3 -3m =0

m= B

As L cuts x-axis

=m=13

soLisy+2=3(x-3)

ey

xcos0 —ysin O = A = acos*0 — sin*0 = acos2 O

@)

B(X, Y,) D(X,, ¥s)

A(X1 yq) C(X2 yz)
(xla yl)a (x2 y2)5 (X3, y3) and (.X'4, y4)
4
Given Z (xiz +yi2) < 200 X3 Xyt yyy t
i=1

YaVa)

X2yt xt )t Fa +y +xg?

+y42 <2065 F X x4 + Y1y T YaVa)

(67 + 257 = 2x0103) + (0 + 27 — 2w xg) +
O+ =20) T (02 + v = 2y39) <0

(x *x3)2 + (% *x4)2 + O *J’2)2 + (3 *)’4)2 <0
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58.
Sol.

59.
Sol.

Only possible when x; = x5 ; x, = x4

M=V Y3= Vs
hence it is a rectangle

1)

The x-coordinate of intersection of lines 3x +

dy=9andy=mx+1isx=
4 4 3+4m

For x being an integer 3 + 4m should be divisor
of 5
ie. 1,-1,50r; k-5

1 .
3+dm=1=>m= _E(NOt integer)
4m+3=—1= m=-1 (Interger)

1 .
3+4dm=5=>m= —E(Not an integer)

3+4m=-5= m=-2 (integer)
..there are two integral value of m

@
%)

(1.0)

=)

)

Xx+2y-1=0

Point P (1 + a , 2+ L] lies between given

VARG

line

Hence L\(P) = [1+Lj +2(2+L) ~1>0

2 2
5+ i —1>0:>t>—M
NG 3
t t
Now,L(P)=2(1+—] +4{2+—]—15<0
’ 2 2
=10+ ﬂ -15<0=1¢< ﬂ
2 6
Hence t € 3 ,T .

60.

Sol.

C)

(1) After reflection about line y = x position
of point will be (1, 4)

(i) After this step (4, 4)

(iii) h= 442 cos150°, k= 42 sin150°

h=-2J6 k=22

Integer Type Questions (61 to 70)

61.

Sol.

62.

Sol.

63.

Sol.

64.

Sol.

®
|x|+]|y| =2 represent a square of side = 22
Hence area = 8§

(0. 1)

AN
(-2,0) / (2,0

0,-2)

©))

x—-y+3=0
x—-y=0

Area of parallogram = w =

1 -1

3

(2)

12x2 = 10xy +2y* + 11x -5y + k=0
A=0

abc + 2fgh —af> — bg®> — ch*=0

122k + 2.(—§j (EJ (-5) - 12(§j -2
2)\2 4
121 _
(Tj -k(25)=0
= k=2

()
X422+ 22 +ax+42y+1=0

STRAIGHT LINES
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65.

Sol.

66.

Sol.

67.

N2y 4 )+ N2y +g)=0
ptq=4

pg=1

Distance between || lines is

lp=a| _ Np+a)’—4pg _ JT6=4 _,

| V3 | B Vg

3)

Pair 6x> — xy + 4cy? = 0 has its one line 3x +4y =0
3x? 9x*

—3x
Puttingy= — , 6x>+ — +4c =— =0
8r= 7 4 16

= 24x% + 332+ 9cx? =0
“
1
Slope of PO = ——
p Q=" .
Hence equation of line L to PQ line

k
r- 2=t (- 020

Putx=0
y= 7 N (1-k) (1+k) -4

2 2
T+(1-K)=-8=k=16= k=4
Hence possible answer = —4.

(6)

Sol.

68.

A 3 2 B
o— o - 05

1,1 c 2.4
. C(§, Ej
55

14
Line 2x + y = k passes C(g, ?j

2><8+E —r
5 5
k=6

@)

Sol.

STRAIGHT LINES

69.
Sol.

70.
Sol.

y-2)=mx-1)
or=1-2

m
0Q0=2-m

Area of APOQ = %(OP)(OQ)

(1—5) 2-m)
m

)

—
[\
|
3
|
|
+
[\

1
2
1
2
1
2

(0,0) (31,0)
1+2+..... 39=3—29(39+1)=780
2

y=—x+1
Region is clearly square with vertices at the

point (1,0), (0,1), (-1,0), (0,—1). So,

its area = \/EX\/_ =2.




CIRCLES

Single Option Correct Type Questions (01 to 60)

Sol:

Sol:

Sol:

Sol:

Sol:

3)

q=2,p=3

Now, 3x2+ 3y — 12x + 30y + 12=0

)

Centre (2, 3)

midpoint of intercept on x-axis is (2, 0) and on
y-axis (0, 3)

equation of line

£+Z =1

2 3
(2
Equation of circle (x—0) (x—a) + (v— D)(y—b)=0
itcutsx-axisputy=0 = x*—ax+b=0
1
Point on the line x + y + 13 = 0 nearest to the
circle x> +y? + 4x + 6y — 5 = 0 is foot of L from
centre
x+2 _ y+3 (—2—3+13j _
==Y |

1 1 1" +1
x=-6
1
Centre (6, 2), r = \/ﬁ
oC=36+4 =2410
slope line OC = 1/3
Let point be (x, )

y=-7

_x—6 :y—2 _
3 o
Jio o o

Sol:

Sol:

8.

Sol:

()]
Required diameter is L to given line.
Hencey +1=-2(x-2)

=>2x+y-3=0
x2Y+@+1)y=16

-1

NS

()
Required point is foot of L

x—2y-3=0

X¥+y —6x+2y-54=0

2x—-5y+18=0
x=3 _y+l :(6+5+8J _
2 -5 4+25

x=1,y=4
(©))

em AR+ K
cos45°= — = —

cp 2

oA
N
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Sol:

11.

Sol:

@
(h, k)
(2,3)

Sx+2y=16
k=3 _ 2, 2x—-5y+11=0
h-2 5
()

4
slope of CiC; is tana = -3

5

3

By using parametric coordinates Cy (+ 3 cos o, +
3 sin o)

Cy (£ 3 (-3/5), + 3 (4/5)

G (£9/5, 12/5)

1)

Let required circle is x> +y? + 2gx + 2fy + ¢ =0
Hence common chord with x> +3% -4 =0
is2gx +2fy+c+4=0

CIRCLES

12.

Sol:

13.

Sol:

This is diameter of circle x> + y? = 4 hence ¢ =
—4,

2 'T‘ 2
™ XY 2X46Y+1=0
Now again common chord with other circle
2x(g+ 1)+ 20/~ 3)+ (¢~ 1)=0

This is diameter of x> +)? -~ 2x + 6y +1=0
Ag+1)—6(f-3)-5=0

2¢—-6f+15=0

locus 2x — 6y —15=0 which is st. line.
()]

Common chord of given circle
2x+3y—-1=0

family of circle passing through point of
intersection of given circle

P+ +2x+3y -5+ A +y—4)=0
A+ D+ A+ 1) +2x+3y— (41 +5)=0
2x N 3 e (4k+5):0
A+l A+l A+1

A
B
1 -3
centr¢ | - ——, ———
( A+1 2(k+l)]

3)

S+AL=0
x-Dx-3)+@-D@y-3)+A(x-»)=0
X+ —x(4-N)-y@+1)+6=0

x2+y2+

(4% 4+k]
Centre ,—
2 2
AR

=—4

x2+y2—8x+620
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14. ()
Sol: Let centre be (o, o) & o> 0
oa>0
5= W‘ = To+ 11 = 425
Yy
5
3 )

To.=14,70=-36

a=2, 0= ﬁ
7
so circle
(x-2)+ (r-27 =4
15. (1)

Sol: ¥+31?—10x+A(2x—y)=0..........
X+ +2x (-5 -Ay=0
Centre (—(A—15),A/2)
Using on y = 2x
A
5= 2(L—5)
sn

=
Putting A =4
W+ -2x—-4y=0
16. ()
Sol: W2 +b*=7?
P+ a?=r

= R -R=a b
y

10

TS

h
2 | =700
IA\=7a"
R a
ofp Q
<«——2a—>

locus is x* —y? = a® — b?

17.

Sol:

18.

Sol:

19.

Sol:

20.

Sol:

2

Let equation be x> + 3% + 2gx + 2fy + g =0
Which passes through (1, -2) & (3, —4)
=g=-3,5andf=2,10

(©))

. 1) ..
Point [t, —) lies on x> +)? =16
t

£+ th =16

= #-162+1=0..... @)
If roots are t1, t2, t3, t4 then
thtsta=1 ........ (i1)

(2)

Let slope of required line is m
y—3=m(x-2)
=>mx—-y+3-2m)=0

e
N

length of L from origin
=3
= 9+4m? - 12m =9 + 9m?
12
=5m+12m=0=>m=0, - <

Hence linesare y—3=0=y=3
12
and y73=7? x-2)=>5y-15=-12x+24
= 12x + 5y =39.
(2)

(h+2)* +(k-3)*
5

cos /3 =

<

3

Locus (x +2)>+ (y—3)*=6.25

CIRCLES
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21.

Sol:

22.

Sol:

23.

Sol:

24,

Sol:

25.

Sol:

@)

o \/B[%, %)

B lies on circle

2 2
h +4(ﬁ) + m—_% =0
2 2 2
2 22
= h_+ 2h +(k—3) =0
4 4
Hence locus of (4, k) x> + 8x + (y —3)>=0
1
Two fixed pts. are point of intersection of
W+ 2x-2=0&y=0

x2-2x-2=0

(x-12-3=0

x-1=—=/3, x—1=-3
(1++/3, 0), (1-+3, 0)
)

Statement-1 is false as 3 points are collinear
statement-2 is true.

@
The centre (—%,—6} is mid-poins of diameter

AC and BD

o N

(-3/2, 6)
90°

A B
@3, —2N/(—2, 0)

C iS (p> q) = (_6’ _10)

Dis (r,s)=(-1,-12)
(2)
S1=102+72-4x10-2%x7-20=75>0
Point (10, 7) lies out side the circle x* + y? — 4x
—-2y-20=0

CIRCLES

26.

Sol:

27.

Sol:

28.

Sol:

Q

C(, 1)

P(=10, 7)

greatest distance = CP + r
=10+5

=15 Unit.
(0))
For any point P(x, y) in the circle
OA<OP<OB

y
N

> X

5-3< \/x2+y2 <5+3

4<x>+y* <64

()

Since its equilateral triangle

Hence circum-centre is also centroid

which divides median in 2 : 1, therefore its
radius is 2a.

x2 -O-y2 =442,

)
S(x-1)2+@-32=rC(,3),n=r
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29.

Sol:

30.

Sol:

31.

Sol:

32.

Sol:

Sux?+)?—8x+2y+8=0 C2(4,-1),n=3
circles intersect |r) — 12| < C1 Co<ri1+ 1
r=3]<5<r+3

=S r-3|<5=>-5<r-3<5=-2<r<8§
5<r+3=r>2

After intersection 2 <r <8.

1)

equation of circle
x-px-M+tr-9-kH=0

= x*+)y?—x(h +p)-y(q + k) + (ph+qk) =0

This circle touches x-axis g> = ¢

Alp, 9)
B(h, k)
X-axis
h+p\
Locus of (h, k) is (x — p)* = 4qy.
1

Point of intersection of 2x + 3y +1=0
3x-y—-4=0is(1,-1)

and circumference of circle = 2nr = 10n
=>r=5

Hence equation of circle (x — 1)> + (y + 1)> =25
= x*+3?2-2x+2y-23=0.

1

By family of circle x> + % —2x + A(x —») =0

centre of this circle (u, &j
2 2

2-0 _ 2
2

liesony=x= — =—=Ai=1

Hence x> +3? —x—y=0.

3

Let S1:x?+)y*+2ax+cy+a=0
Sp:x?+y*=3ax+dy—-1=0

33.

Sol:

34.

Sol:

3s.

Sol:

common chord S| -S> =0 = Sax + y(c —d) +

(a+1)=0
given line is 5x + by —a =0
5 —d 1
compare both 28 _ e _er
5 b —-a
a- c—d :_1_1
b a

From (i) & (iii) ¢’ +a+1=0= a= o, ®*no
real a.

3)
cm W+ k2
cos —=— =
3 ¢p 3
k2
4
3)
Point of intersection of lines
3x-4y-7=0

2x—3y-5=0is(1,-1)

Areaof circle=nr? =49t = r=7

Hence equation of circle (x — 1)> + (y + 1)2 = 7?
= X+ -2 +2y=47

3)

P(1, O)@Q(hk)

=—1=h=-3

h+1

2

k+0 er 0 — 5= k=—4 Hence O(-3, 4).

CIRCLES
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3. (1)
Sol: S1-5=0
37.  (2)
Sol:  Equation of circumcircle is x> +? — (5/2)x + 1
=0
38. (1
Sol: r=+4+16+5 =5
6—16—m‘ <
5
=-25<m+10<25
=-35<m<15
Hence correct option is (1)
39. (2)
Sol: X*+3y’=ax ... (1)
a . a
= centre c{—, O) and radius r, = |—
2 2
Wy =c )
= centre ¢ (0, 0) and radius 2 = ¢
both touch each other iff’
leica| = lri—r2 |
a’ a
2 -
4 2
at a®
= —=——ldc+c
4 4
= lal=c
40. (1)
Sol: A= (1-2)*+ (h-3)?
0=1-6hR+9
6h=10
(1, 2h)
(1.h) (2,3
(1,0)
he
3

Now diameter is 2/ = %

CIRCLES

41.

Sol:

42.

Sol:

3)

Let the equation of circle be
(x=3P2+@-0y +iy=0
As it passes through (1, — 2)

N
A3, 0)
A
(1,-2)
A\
(1-32+ (2P +M-2)=0

= A=4

equation of circle is
(x—=3)?%+3)>-8=0
so (5, — 2) satisfies equation of circle

(2)
C1 (1, 1) r= 1

c2(0,y) r2 =1yl

cic2=ri+nr

(1,1)

©,y)

JA=072 +(1—p)* =1+

2-2y+3yP=32+2p|+ 1

4p|=1
1
Wl 2
y:l
4
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43.

Sol:

44.

Sol:

45.

Sol:

46.

Sol:

)

P

J(3-22+2+3) =52
Now, 72 =(5)% +(5v/2)?
=>r= 5\/5

@

Clearly from the figure the radius of bigger
circle

=22+ {2-1)2+(1-3)%

”?=9 orr=3

(2)

(ax®> + by* +¢) (x* = Sxy + 62 =0

=>x=3y or x=2y orax’+hy?*+c=0

If a = b and c is of opposite sign, then it will
represent a circle

Hence (2) is correct option.

Consider Li:2x+3y+p—-3=0

Ly:2x+3y+p+3=0

where p is a real number, and C: x* +? + 6x —

10y +30=0

C))

Let equation of circle is

X+ +2gx+2fH+c=0

as it passes through (-1, 0) & (0, 2)
1-2g+c¢=0

and4+4 f+c=0

also £=c

47.

Sol:

48.

Sol:

49.

Sol:

50.

Sol:

equation of circle is
X2 +yr+5x -4y +4=0
which passes through (—4, 0)
2

4
I’I’lOQ—E

P
O

R

A\
__

-3

MOR~ vy

moQ MoQ =~ 1
= OPLOQ .. ZRPQ =%
3)

.. radius is minimum as possible as

.. Equation of circle x - 1) x—-0)+(y—-1) (¥
-0)=0

=>x+yP—x-y=0

Lg=Lf=1c¢=0

Logtftre=2

(2)

(oo — 1, o+ 1) lies inside the circle

S(a=1P+ @+ 1P =(a-1)—(a+1)-6<0
=@-2)(ath)<0=-1<a<2..(1)

11
Also C(E, Ej & (a—1,a+1) lies same side of

linex+y—-2=0

(©))

Clearly g2~ c<0 & f—c<0
=9<A&25<h

Also point (1, 4) lies inside the circle
S 1H16-6-40+A<0=>A<29
- he (25,29)

.. maximum integral value A is 28

CIRCLES
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51.

Sol:

52.

Sol:

53.

Sol:

54.

Sol:

5S.

Sol:

56.

Sol:

1)
Given circle x>+ )2+ Ax + (1 —A)y + 5=0

2 _ 2
r = «[g2+f2—c= %+[%j -5<5
=SA2+1+A%2 =20 -20<100

=217 -2A-119<0

= -72<A<82
3)
Circle passing through (1,0), (0,0) & (0,1)
W+ -x—-y=0
(2k, 3k) lies on it if 4k% + 9k* — 2k —3k=0
= 13k> - 5k=0

:>k=00ri
13

(2

A(1,2), B(a,B) are end of diameter
L20t+tB=5=>pB=5-2a ... (1)

Let C (h, k) is centre then s = aTH =S a=2h

-1

p_ 2B, 2+5-2a
2 2
=2k=7-2a
=2k=7-22h-1) by (1)
=>2y=T7-4x+2=4x+2y-9=0
2
We know that PA.PB = PT?
PT=
J100+49-40—14-20 =/149—74 =[75
3)

Here common chord is S1— S$>=0
=3x+4y+3=0

.. Length = 2 ,10—& = 2106
25 5

La=2,B=5 a+B=7

(0))

Any circle is x>+ 3?2 -9+ A (x+y—-1)=0
>+ P+ A+ -9-1=0

for smallest circle chord x + y =1 circle will be
diameter

CIRCLES

57.

Sol:

58.

Sol:

59.

Sol:

60.

Sol:

_—}\’—&zlj}\‘z—l
2 2
.. equation of smallest circle is x>+ 3% —x —y —
8=0
2
Let y = mx be a chord

s (L+m?)—x(3+4m)—4=0

X1tx2= > and xpx, =

1+m I+m
(0,0) divides chord in the ratio 1: 4

SoXp = — 4X1

2

-24
.. linesthey=0o0ry= Tx:24x+7y=0
@

(=12 +@—12=r
=>rP—4r+2=0
r=4+4m-sz4¢2J§:2iJ§

2 2

(1,1)

3
. Chord subtends an angle 45° at major
segment it will subtends 90° at the centre (0,0)

1

S+AS'=0

= x> (sin?0 + Acos?0) +* (cos>0 + Asin?0) +
2xy (h+ A" +x (32 + 161) + y(16 + 321) + 19
(1+0)=0

it will represent a circle it

sin?0 + Acos?0 = cos?0 + Asin?0 & h + Ah' =0
A=1

Shth=0
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Integer Type Questions (61 to 70)

61. ()
Sol:  Equation of circle Cis (x —2)*+ (y — 1> =#2

62. (727)
Sol: (=2g?—c=2J16-16=0
m=2\f2-—c=2J25-16 =6

y =—x intersects circle at (8, —8) & (1, —1)
P+ 10m? +26n*> =0 + 360 + 2548 = 2908

63. (8
Sol: From equation of circle it is clear that circle
passes

through origin. Let AB is chord of the circle.
A = (p, q).C is mid-point and

Co-ordinate of C'is (4, 0)

Then coordinates of B are (—p + 2k, —q).
and B lies on the circle

x%+ 3% = px + qy, we have

(p+ 20+ (9> =p(-p +2h) + q (=9)
=p>+4h* —4dph+ q* =—p* + 2ph — ¢*

= 2p* +2¢> — 6ph +4h? =0
=2h*-3ph+p*+4¢*=0

There are given two distinct chords which are
bisected at x-axis then, there will be two
distinct

values of / satisfying (1).
So discriminant of this quadratic equation must
=D>0

Ay

A(p,q)
C(h,0)

= (3p)-42@p*+¢)>0
= 9p? - 8p*—8¢>>0

P =8¢>0
3pZ>8qZ

64.

Sol:

65.

Sol:

66.

Sol:

2
18= %(3&)(2@ or=6
A y
D C(a, 2r)
(0, 2r)
N
» X

(0,00A B(2a,0)

. 2r . .
Line, y= —— (x —2a) is tangent to circle
o

x=r?+@-rP=r
200=3rand ar==06
r=2

(2)

Equation of common chord 2x + 1 =0

2
C(—l,ﬁj, 2 =2 oy =20
2 4 2

AB=2Vr" - 2

4
=22, [2J5]=
3

> X

CIRCLES
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67.

Sol:

68.

Sol:

69.

Sol:

(6)
LetS:x®+)2—6x— 10y +A=0

$; <0 4+16-12—40+1<0
= J{gt<c={9<

f2<C 25< A
= 25<A<32

(6)
Chord of contact of (o, 3 — &) w.r.t. x> +3*=9
is

ox+(B-a)y=9
a(x—y)+3(r-3)=0

= fixed point is (3, 3)

(28)

Consider family

(x=3+(y=5) +A2x—y—1)=0

2+ 92 +2(h=3)x—(10+1)y+34-1=0

CIRCLES

70.

Sol:

Its centre is (3—7»,5+%j ,ifitliesonx +y —

5=0,then =16

x*+? +6x—-16y+28=0
(816)
Normal are

y+2x=11+7J7 ()
2y+x=211+67 o)

On solving the above equations, we get centre

of circle as [¥,5+¥J .
5077

Tangent is \/ﬁy—3x=T+ll

Radius = perpendicular distance of tangent

from centre = 4\/2

(5h—8k)? =57 =816




CONIC SECTIONS

Single Option Correct Type Questions (01 to 63)
. @ (4ls
2
3x—4y+7
Sol: (x—2P+(y-3)p= XL
5 A[3.2)
focus is (2, 3) & directrix is 3x— 4y +7=0 (3.0)
latus rectum = 2 x 1, distance from focus to —3 =2
1 X=3,)y=
directrix =2 x - =2/5 A(3,2)
3 equ. of directrix is y = 0, PS = PM
2. (2 y=0,PS=PM
Sol:
P J@&=37 +(r=4? =}
f by squaring, we will get (x—3)> +(y—4)> =)?
S (=37 + (=47 =
xX—6x—-8y+25=0
(.0 4. ()
Sol:
A
Let the point P is (3£, 6f) ol
and PS=3+3£=4 M
£=1/3
=+ L B
\/§ £ AOM =30° as angle £ AOB = 60°
.. Points are tan 30° p
an ==
(L 2V3) & (1, ~243) o
3. M a=p3
Sol: > —-12x—4y+4=0 o
V2 dy=12x—4 w4is (B3.B)
(y—2)* = 12x Now A will satisfy equation of parabola y* = 4x
Y =12x B=4 B3 =p= 4B =p=0
focus: X=4,Y=0 AB =83
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Sol:

Sol:

3)
A B
(01-2)
xr=-8y
L a=2

focus is (0, -2)

Clearly for 4, B both, y =2
. xP=-8(-2)=16
Lox==£4
.o Ais(4,-2),Bis (4,-2)

1

Parabola is 9 (xz —%xj =-36y-9

12
= 9()6—;} =-36y—8

- (-4

(12
clearly, vertex is | =, ——
379

“

x+y-1=0

Point 4 is (l, lj
2°2
. Mis (0, 0)
. Eq. of Directrixisx +y=0
. Eq. of parabola is (x — 1)> + (y — 1)?

CONIC SECTIONS

Sol:

Sol:

10.

Sol:

2

_[x+y
( V2 )
Length of latus rectum = 2(Lr distance from
focus to the directrix) =2 ﬂ =2 \/5
2

(2
x?-2=-2cost, y:4c052§

2

-2

cost= , y=4cos21

-2 2

y=2(1+cost)

y=2+2-x
y=4-x
1

Q

From the property L + L = l
PS OS «a

1 1
— o+ —
3 a

N | —

24

a= .. Latus rectum =4a = ?

&)

w | o

(ap®, 2ap)

(ag’, 2aq
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2a(p—q)  _
a(p—q)(p+q)
Lptg=2

slope of =

1. @

Sol: 4x*+9)?+8x+36y+4=0
=>4+ 2x+)+ 9[> +4y+4]=36
4(x+1)2+9 (v +2)*=36

2 2
L @D’ 042
9 4
4_A\5

Se= fl-- =X
9 3

2. @

Sol: 2><£=3><2ae:>ez=l:>e=L
e 3 B

3. @

Sol: Line %4—% =1 meet x-axis at, y =0

= x=7
y

lineg—gzl meet y-axisatx=0=>y=-15

2 2

", ellipse x_2+;)/_2:1 passes through (7, 0)
a

and (0, — 5)
Hence 4—?+0:l:> a’>=49
a

0+ 2_f=1 = bh*=25
b

2 2
gl o —e= ’l—é
49 25 49
4. @
Sol: Distance between focii = 2ae

= «f(2—4)2+(2—2)2 =2
2a=10

21

10 5
b =a*(1-éY

15.

Sol:

16.

Sol:

17.

Sol:

18.

Sol:

oo br=25 (l—ij =24
25

Centre :(ﬂ’ ﬁj =(3,2)
2 2
2 2
(=3, 0= _,
25 24

3)
(Bx)2—2.3x + (12 + )2 + 22y + (1)* =1

2
= @Br— 12+ +1)P=1=9 (x—%j +4

2
1
+—| =1
(y 2)

2b=2x
@

2 2

r Y =1Forellipse r—2>0and 5—r
r—2 5-r

>0=2<r<5

)
2ae=10, L—ge=15

=1

| =

[N
[38)
[
[38)
o | —

(2)

Equation of axis: x—y + k=0
3-4+k=0

k=1

x—y+1=0

point of intersections of axis and directrix
x—y+1=0

x+y-1=0

x=0,y=1

CONIC SECTIONS
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19.

Sol:

20.

Sol:

21.

Sol:

NOW, A_S: l
AM 2
For internal division For external division
o= 1><0+2><3:2x: 1x0-2x3 _6
3 1-2
1x1+2x4 Ix1-2x4
= - T2 a3y=" 77 =
3 1-2
3)

If e1 & e> are eccentricities of two conjugate
hyperbolas

1 1
then S+ =1

a &

C.e] =seca & ex = coseca
3)
2b*

=Z =8 .1
a

and 2b = % Q)

2
and &2=1+ 2—2 .. (3)

by (1), (2), B) e=

1)
2b=5

&l

CONIC SECTIONS

22.

Sol:

23.

Sol:

24.

Sol:

3
2a="17
) 7
La=—
2
". Let equation of hyperbola is
LN
9y
4
It passes through (5, —2)
25x4 4 100—-49 4
_ = :> —_— =
49 p? 49 b
14
49 p?
o196 a2 sut
' 51 49 196
2)

Centre of hyperbola = (5, 0)

. 2a=10
T a=>5
. ae=13

b= g2 — o>

b? =169 — 25
oo br=144
@-5° ¥ _,
25 144
2)

Pmwa
S

ellipse
2 2
X
S+ =1
a b
2 2
Hyperbola, x_2 - % =
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25.

Sol:

26.

Sol:

27.

Sol:

2 2
B
cer= l—b—z,e22= 1+—2
a A
and 2ae; =24e;
Also, b=B8B
o b _ B
ae Ae,
2_ B ¢
e=1- — =
A° &
(e22—1)el2
=1- 5
)

@
2 y2
P
, b2_¢12+132 y2 xz_ ~a
=1+ —= 5 —-—==1, ()
a a b° a
_1+a2 b +ad’
- 2 2
b b
1 a’ > _ad’+b

—+ = +

e () a+b b +a’ a+b’
So the point lie on x> + 3% = 1

C))

Centre of ellipse = (0, 0)

Centre of hyperbola = (0, 0)

. Eccentricity of ellipse = /1—E _3
25 5

" focii of ellipse = (+ ae, 0) = (£3, 0)

G i

.. Eccentricity of hyperbola=, |1+ > p
foci of hyperbola = (+ ae, 0) = (/41 , 0)
Vertex of ellipse and hyperbola = (£5, 0)

C))

Distance between foci = V192 +52 = /386

Now by PS + SP = 2a (for ellipse) (take
point P at origin) we get a = 19

28.

Sol:

29.

Sol:

o 2ae= 386 > e= V386
38

If conic is hyperbola

|PS—PS' |=2a=a=6

386
by 2ae’ = 386 ¢ = ——

12
©))
Equation of chord joining given points

x COS(M) Y sin(ﬂ}
a 2 b 2

= cos (_9 i ¢)
2
If (ae, 0) satisfies it

COS(MJ
_\2)
2

Now by componendo dividendo

Q | =

1__e = tan 9 tan 9
l+e. 4 .
again if (—ae, 0) satisfies it

—ecos(e_(b] =cos(m)
2 2

I+e )
- ——=tan— tan—
l1-e 2
C))
16x2 15
=l=>x=+ —
225 4

. . . 15 15
Hence intersection points are P[Z’ ?j and

2a=PQ:2\/5x1?5= 15 _

NoARN

CONIC SECTIONS
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30. @)
2a
Sol: e= 1—E=§ 2a
V'35 ——p:[ lj—p
2 LH+—
. 16 av|e L 4
End points of latus rectum 3,? 1 f
putiny? = dx = 220 = 44(3) NP i
25 4 p
2
=>a=— . 1
75 Now length of focal chord is = a [tl +t—]
3. (1) !
Sol:  Given equation —u 4a® _4d’
2 2
242y 3x+5=0 p
x2—3x+5=—2y y P
X2 3x+ 2+5—2 =—2y
4 4
2
3} 11 0 o
(=-3) =3 T
P Im
2
3 11
_Z | == +—
(x 2) (y 3 ) ;
X2 =_44y 3. (M
3 . Sol: Ix+my=-n
Hence z(—,—l—j Ix+my _ |
28 -n
— _3 .. Ix+my
Axis x—==0 =X= 2 Homogenizing, we get * = 4ax
—n
Focus x—§=0, LI 1 or 4alx’ + ny?> + 4amxy =0
2 8 2 If the lines of above pair are at right angles, we
15 must have
r o3 coeff. of x? + coeff. of ? =0
S 4al+n=0
§ (i, _E] 4. @
28 Sol:
32. (3 P(.B)
Sol: Distance of focal chord from (0, 0) is p o
equation of chord ; 2x — (ti + ) y +2a ti =0 ’
2x—(t+t)y—2a=0 ... @) S(a. 0)
so perpendicular length from (0, 0)

CONIC SECTIONS
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_a+a , P
ek 3. @
:>0L:2h.—a,[3:2k Sol: ﬁ+y—2:1
(o, B) satisfies the parabola 16 25
ﬁ2:4a(x ] 16 3
2 _ e= [1-— ==
42k = a?Za)ngha) K 303
g 3 24> 2x16 32
2 _ a be= =x5=3 - == _>2<
Vv =2a (x—gj 5 b 5 5
38. @)
5. ) Sol: Doing partial differentiation
Sol: % _4e=38 10x-2y+8=0=5x—y+4=0  ..(1)
e 10y-2x+8=0=5y—-x+4=0 ..(2)
1 solving (1) & (2) centre is (—1,-1)
"[2‘5} =38 39.  (3)

Sol:  Eccentricity of ellipse

%a=8:>a=% o ’1_224
25 5

v hr=at(1-¢) let the equation of hyperbola be
2 2
o (16Y(, 1 XY
.. ? Z 5'2 m2 '
distance between foci
= 38 4
3 NG 2[.e;,=2><5xg
36. (3 =[=2
2 2 m>=12(4-1)
) X Y -
Sol: r27r76+r276r+5 =1 =>m?=12
..Equation of hyperbola is
ir-r-6>0 K2 42
r—3)(r+2)>0 T Y s 32— -12=0
4 12
(7009 72) o (33 OO) 40 (1)
@) r°~6r+5>0 Sol: 7x+13y—87=0
(r=1(r-5>0 5x—8y+7=0
(o0, 1) U (5, 0) On solving we get (5,4)
el i . ) 2 2 2
(iii) Since in ellipse e” =1 fa—z Now let hyperbola _z_y_z =1
b
e<l
25 16 .
o W2 645 1 . Passes (5,4) .. prar =1 e 6]
-
7 —r=6 200 3242 y
re (5, ) Also, T s e (ii)
... for above equation to be ellipse 25
sore (5, o) By (i), (ii) we get a* = 5 b*=16.

CONIC SECTIONS
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41. 3
2 2
X Y 1 .2 2
Sol: —_—— =1..eg=1+cos”a
5 5cos’ o H
2 2
X )y _ . _ 2
— Y+ =1 Soep =1 - cos
25cos’a 25 Eg

o
erf =3eg? given
1+ cos>a=3-3cos’a

Sdcosta=2

. T
s coso = .. one of the value of a. is Z

2
2. 1)

Sol: —- —i;—z = 1 passes through ( £ ae, 0)

43. (3

2 2
So: =D =27 _,
9 16

—_

e= 1+—6=
9

w | WL

L S(1+5,2)=(6,2)

CONIC SECTIONS

44.

Sol:

45.

Sol:

46.

Sol:

47.

Sol:

)

Let, A[ctl, Ej, B(ctz, £J C[cg, Ej
b ) L

then orthocentre be

—C .
H { ,—ctltzt3J which lies on xy = ¢?
Lt

“

STATEMENT-1 is false

STATEMENT-2 true (A standard result)

(C))

The coordinate of P are (1, 0). 4 general point
O on ) = 8x is (2¢, 4f). Midpoint of PQ is
(h, k), so

2h=20+1 .. ()
k=4t (i)
k
=>t=—
2

On putting the values of t from equation (ii) in
equation (i) we get

2
2h=£ +1
4

dh=1k+2

Hence, the locus of (A, k) is )* —4x +2=0
C)
B=(0,)
F={(ae, 0)
F' = (-ae, 0)
b-0 b

= m(BF) = O—aezj ;

b-o b

.. m(BF') =
0+ae ae
.. LFBF' =90°

b

=>-— X —=-1
ae ae

o b2 =a%?

but b? = a? — a?e?

= 2a%e* = a?

Soe=

1
NG
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49.

Sol:

50.

Sol:

()]
1
e: —_—
2
——ae=4
e
a [2—1} =
2
a.E =4
2
8
a = -
3
(C))
3y 2
The given equation of the parabolay = 3
2
+4X g
3
y+2a= a—(xz-‘rixj
3 2a
3 2 3
a 3 9
+2a= —|x+—| - x—
4 3 (x 4a) 164> 3
3a a’ 3V
+2a——= — | x+—
Y 16 3 (x 4aj
( ﬁﬂjz L3
6) 3 M
Thus, the vertices of the parabola is

(_i —35aj
4qa’ 16

Let & =—i andk=—3ﬁ
4a 16

Now, hk = 105

64

. 105

Thus locus of vertices of a parabola xy =—
C))
2ae=6 —=ae=3
2b=8=b=4
now b? = a’— a*e?
16=a>-9

51.

Sol:

52.

Sol:

e= \l+tan” o = [sec a
. . cosa
directrix x = ——— = cos a |cos q
|seca|
abscissae of foci ae == 1
abscissae of vertices a = + cos o.

@

2 2
Sa2r=1
a” b
9 1
—4+—=1 ... 1
a’ b M
case - 1 when a > b
=a?(1-¢
b*=a*(1-2/5)
5b2=3a% ......... 2)
(1) & (2)
9x3 1
Jr _—
5p* b
= b= 32
5
LAt = 32
3
2 2
3, 5y
32 32
= 3x2+57-32=0
case - 2
a<b
a2 = b> (1 762)
@ =b(1-2/5)
S5a?=3b%......... 2)
(1) &(2)
9><5+ L:
37 b
45+3:b2
3

CONIC SECTIONS
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53.

Sol:

54.

Sol:

5S.

Sol:

56.

Sol:

_ 48

. 5a%>=48

4L =
48 16

= 5x?+3)?-48=0
(2)

ae=2

e=2

Loa=1
=a?(-1)
P=1(4-1)

=3

(C))
= Length of semi minor axis is = 2
Length of semi major axis is 4
then equation of ellipse is
AN
16 4
X +47%=16

)

a=4,b=3,e= 4#1—23 ﬂ
16 4

Focii is (= ae, 0) = (£+/7, 0)

r= «f(ae)2 +b2
J7+9 =4

Now equation of circle is
x-02+(Hr-32=16
x+yr—-6y-7=0

4)
2
p-@Lj
8
pol
4

CONIC SECTIONS

57.

Sol:

58.

Sol:

59.

Sol:

2
32

32k=16 h?

=2y =x%

3

Equation of directrix isx + y =0
Hence equation of the parabola is

= (-2 +(y-2)

xX+y

N

Hence equation of parabola is
(=) =8(x+y-2)
1

2 2

For ellipse x?-i-y?:l a*=4 =>a=2, b?

a’-b’ 1 1
— = — De=
a 4 2
.. hyperbola is con-focal with ellipse
ae = AE, where 24 = 2sin0 = 1 = AE
= 1=(sin®) E
where E = eccentricity of hyperbola
S BP=A?(E*-1) = B=cosb

=el=

2P
So equation of hyperbola is = -—=1
Yy 1
) 2
sin“0 cos“ 0

2
=22 -22x - 42y-6=0

(-v2)"  (-\2) _
RS o

Y
B

A X

/ (2,0)\LC(N@,0>’

Let x— ﬁ:Xandy—«/E:Y
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a=2,b= 2 :e—\/g

Area of AABC = % W6-2).1= \E -1

_1 N
AABC—E W6-2).1 \/; 1

60. (3)
Sol:

3
f P(x y)=(74,y)

:>Pyy
16’4

then locus of P is x = y?
61. (3
Sol:  Let required ellipse is
2 2
Ey: X_ + y—z =1
a b
It passes through (0, 4)

16

0+ b—2—1:> b*=16

It also passes through (3, +2)

, 12 4 1
2o 24 1
16 16 4
1
e:_
2
62. (4

Sol:  Given equation is
16 (x— 123 (y+2)*=48

R )
3 16

Hence length of transverse axis 2a = 2\/§

2
2
Length of latus rectum = L = 3—

Eccentricity is e =, /1 +— ,

. . o a
Equation of directrix is x — 1 =+ —
e

:>x71=dzi =>x=1 ii
N N
63. )
Sol: AOPQ is equilateral
Hence OP = OQ = PQ

= a® sec’0 + b’tan’0 = (2btan0)?
2

= sin?0 = a_2
3b

CONIC SECTIONS
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A P
o) » X
Q
Now sin?0 < 1
2 2 2

4
::£7<1:w%>1::é:1+%»_
3b a 3 a 3

—>e> —

B

Integer Type Questions (64 to 74)

64.

Sol:

65.

Sol:

66.

Sol:

®)

4a=16

Sa=4

as y1 = 2x]

oo y1P=16x givesy; =8,x1 =4
.. point is (4, 8)

focal distance =x1 +a=4+4=38
)

Q-2x)Y=dx=>x*-2x+1=x

X1
X-3x+1=0 <
X2

(xl—X2)2 =90_-4=5
similarly (y1 —y2)* = 20

Length of chord = \j(xl —X, )2 +( =2 )2

= J5+20=5

3

Length of chord = iz «fa(a —me)(1+m?)
m

m = tan 60° = \/§

Length of chord = g «/3(3—\/§><0)(1+3) :%

6=8

CONIC SECTIONS

67.

Sol:

68.

Sol:

69.

Sol:

70.

Sol:

71.

Sol:

72.

Sol:

(12)

Max.area=% ><2ae><b=% X2 X3 x4=12

@
oo [ 3 o [T
9 45/5

2,3

e=—,¢e ==
3 2

see =1

“)

Point of intersection of parabola y2 — 4x and x2
+y2=5are(1,2)and (1, - 2)

= length of common chord =4

)

2

We have, ¢ =3 and b—=4:>b2=12
a

2
Hence, the equation of the hyperbola is % —

2

Yo sa-32=36
12
()
2a=8,ae=2=b*=a*—a’*=12
22
Hence ellipse is —+-—=1
16 12
L
16 12

Point (o, 3) lies on it = o> = 16 (1 —%j =a

=42
(a,3):>oc2—l6(l—%j Soa=+2

(6)
2a=6and 2b=8
|PS1 —PS2| =2a=6
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73.

Sol:

74.

Sol:

“)

Focus is S = (2, 0). Points P = (0, 0) and Q =
(222, 41)

. 0 0 1
Areca ofPQSIE 2 01
207 41
. (8¢) = 4¢ @)
5 B)=dr

0(27, 4%) satisfies circle

4t + 167 — 47 — 16:=0

£+3t-4=0

t-D@EFE+t+4)=0

put =1 in Area of PQOS.

= Area of POS is 4

(27

Equation of auxiliary circle is x> + 2 =9.... (1)

Equation of 4M is §+ % =1 )
. 12 9
on solving (1) and (2), we get M 53

B(0,1)

.04 x MN = 27

Now, area of AAOM = T

N | —

square unit

CONIC SECTIONS




VECTORS &
3-D GEOMETRY

Single Option Correct Type Questions (01 to 57)

Sol.

Sol.

Sol.

o)
BC=i+j
= AB=i—]
AB+BC=2i

= AC=2i

3)

OA=2i - j+k ,L OB=1-3] -5k,
OC=3i -4j -4k

AB=-i —2] -6k, BC=2i—j+k
CA=-i +3)+5k

4B'= BC + CA'

.. Right angle D

3)

A@) “B(5)

Sol.

=2Ab+d—-a—7¢]
_ {M_(aﬂ')} 5P
2
“4)
A
E
D1
B 2:1 C
E@i—j+4k)
e 27 2] +12k+5i +2] +4k
3
16k . 16k
=i+0+ — =i+ —
3
5 w(i — j+4k)+50 +2] +4k
p+1
k(f+16k}_l(3i—j+2k}
_ 3 1
P=
Ar+1
+5 A+3
¥ _Ax2 (1)
4+1 A+1
+2 -1
pre_=- . 2)
p+l A+l
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Sol.

Sol.

Sol.

16

4+4“_?K+2 o
il el
Sl+5+pul+pu—-lp+1+3u+3
41+5-3=2pu

p=2/+1
put value of p in equation (2)
2-2r+h_ -1

20 +2 A+1
1-21=-=2
l:g

2

p=2l+1=3+1=4
BP:PE=pn:1=4:1
(2)

XAy 22+ a2 =36
2(x? +y? +2%) =36

JX+y 4z =32

(4)

A(1,1,2)

a3 M C(2,3,5)

AB=o+4+1=14
AC=1+4+9=\14

M*°(3,3,3)

AM =21 +2]+k

3)

Let point P is (p, g, 1)

PA* — PB* = 2k?
=[p-37+(q-4*+ (-5~
[+ 1)+ (qg—3)>2+(+7)?] =2k
=—-6p—2p—8q+6qg—10r—14r
+9+25+25-1-9-49 =24
=8 +2q+24r+9+2K2=0

hence locus is [putp =x, ¢ =y, r=z]

8x+2y+24z+9+2K2=0

Sol.

Sol.

10.

Sol.

4)
y
2,0 B D(3, 2, 0)
(0,2,0) 7
2 A
0,2, 1)E A
<t 3 A
z/’o (3.0,0)
. €001 Eon
dr’s of OP are 3,2,1
dr'sof FB are—3,2,-1
drs of AE are—3,2,1
dr’s of CD are 3,2,—-1
9+4-1| 3 94441 2
COS@1 =— :—,cose2 == " _-=
14 7 14 7
cosqn = 9+4-1 6
S VR
So angles are cos™! %, cos’! E, cos! =
(1)
diagonalsare d+b and d—b
(@+b).@-b) 1
cos 0= .- = = —
|a+b||a—b]| 3

- 0=cos! (lj
3

3)

Let b =xi +yj

tan 120° =

=-B.y=-Bx

=x(1-\B3 )
i)
2

= =

Sa B

Unit vector b =

VECTORS & 3-D GEOMETRY
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11.

Sol.

12.

Sol.

A(l,-2,2)

M k74!72l+1!2).+1
A+l A+l A+l

B
(140 Ca 1)
BM . CA =0

3(x-4_1) (1 +4)+ (—2x+1_4j
A+l A+l

(21)+(2x+1
A+1

((—5)(5)j . (—&—3)
A+l A+1
3)+ (2x+1] 0

A+l
—25+181+9+21+1=0

-5 x —6A—3 ~ 2A0+1 ~
= I+ J+ k
A+1 r+1 A+1

—0) 2-1)=0

. BM

W:Q(—zi—sjwé)

3
=1= -

VECTORS & 3-D GEOMETRY

)

13.

Sol.

14.

Sol.

15.

Sol.

16.

Sol.

17.
Sol.

3

OAx OB = a fixed vector

= |@x@| = const. number

= DOAB = const.
= B is on the line || to base OA

“4)
Gxb=C¢xd & axc=bxd
=dxb—adx ¢xd

¢=¢xd-bxd
= ax(b—c¢)=(@—b)xd

= (@—d)x(b-¢)=0

A3)

Point (2 + 1, 21 — 1, =21 + 3)
2,-1,3)d=6

36 =12+ (21)2 + (-21)
91>°=136

1=2,-2

1=2 P4, 3,-1)
1=-2

3)

P((), 753 7)

@ >

. A |
B L

(100+ 11, —4%— 2, —112.— 8)
DR’s of line BC° (10, -4, — 11)
DR’s of line AL = (10A +9,—4A — 1,—11A—13)
10(10A +9) + (4A + 14+ (11A + 13)11 =0
A=-1
< L(1,2,3) AL = /14
(1)

Dr’s of bisector
i+j+k i+j-
+
3 3

Hence Dr’sarel,1,0 (A € R)

oe

Iy

k=k(f+]‘)
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=0

/123> i+]+k
Equation of bisector
x-1 y-2 z-3
A A 0
ly2o 5
2 2

18. (3)

Sol.
*_Y_Z i
5=375 w (i)
XY _Z i
1573 . (i)
&+B:21+3]+5k+l+2]+3k

NI

= (A) and (B) will be incorrect
Let the dr’s of line 1 to (1) and (2) be a, b, ¢

=2a+3b+5¢=0 ... (iii)
and a+2b+3c=0 .. (1v)
. a b ¢
9-10 5-6 4-3

a b ¢
= —=—=—

-1 -1 1

a b ¢
> —=—=—

1 1 -1

..equation of line passing through (0, 0, 0)
and is L7 to the lines (1) and (2) is

19.

Sol.

20.

Sol.

21.

Sol.

22.

Sol.

| &=
|
I
1w

,_|\<

~
s -
N’

I
W N

e R
I
ool
<
I
)

= = (2

3 -1 4 @
x+k y-1 z-2

3 2 h
-+ P(r, 2r, 3r) lies on (2)
or—=1_ 2r-2 3r-3

3 -1 4

..point of intersection of (1) and (2) be
(1,2,3).
(1, 2, 3) will also satisfy (3) as the lines are
concurrent

1+k

1
302

- 03)

=>r=1

(2)
Before rotation @ =2pi + j

1 1
=—=>h=2;k=— Ans.
h 2

after rotation d=(p+1)i'+ '
Since length of vector remains unaltered

4t +1 = (p+1)* +1
4p*=p+1P? =>p+1==x2p

1 1

=1 or ——

b 3

)

Dr's of diagonal BD =a,—a,aor 1,-1,1
1

Dr's of diagonal AF =—a,a,aor -1,
Angle between above diagonals

—1-1+1] 1

B33
(1)

|él_é2|2 <1

, 1

cosO =

=é’+é,—2¢.¢, <1
= 1+1-2cos(20)<1

1
= 2co0s2q>1 = cos2q > 5

VECTORS & 3-D GEOMETRY




PARAKRAM JEE MAIN BOOKLET

23.

Sol.

24,

Sol.

25.

Sol.

26.

Sol.

27.

Sol.

2qe[o,3):>ee[o,fj
3 6

(1)

Let F=xi+ yj +Zl€ given expression is
vk —z71+ 2l —xk]+ 2[5 - yi]=0

(1)

For option (ii)
3i+437=27+6]+\i—-3))
A=1

option (iii)

[+9] =20 +6]+Mi—3))
rA=-1

4)

Equation of line

F=30+ ] —k+M2 = ] +2K) ....(i)
15=1|x3

A == 5 put equation (i)

A3)
F—a)xb=0
F=d+pb = d+5=3;+j—/€
A=m=
(F—b)xa=0
LF=d+Ab =m=
“4)
AY
B (0 2.0) E(a, a, a)
X G/
& F .|
KM
6] ' A“" A > X
(0,0,0) =, (@, 0, 0)
(,0, a)C 4
(a,0,a)

z
Dr’sof BD®a,—a,a
BD%a,—a,a

VECTORS & 3-D GEOMETRY

28.

Sol.

29.

Sol.

Equation of line BD is
x—a:y—Ozz—a:k
a —a a
x=ak+a
LetM=3y=—ah
z=ah+a
OM s 1*to BD

= alah+a)t(—a)(—ar)+a(ah+a)=0
DA+1I+A+A+1I=0A=-2/3

Mm[& 24 @
333

2

OM= |= a

1

cosf=1-1-1=-1<0
acute angle bisector
F=0+2]+3k) +t (j—k)
3)

X
4
P(0) Q(a)

PVs of vertex P, O, R, S are (Let) 6,&',5 + 5,5
using section rule PVs of

XE“(’”—;)“’ and y= LT+,

i Pz XZ
againLet — =A and —=u
ZR YZ
PVs of point Z may be given as
rb+a)+0
A+1

& also as
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oy (4 2. @
u| b+ 5 +lja+ 5 Sol.  Both the statements are independently true
-1 6 -7
u+1
. . -4 3 2
Equating both answers and coefficient of 41 1
a&bhb S.D. =
. . S(mn' —m'n)’
(they are representing non collinear vectors
PO&PS )
1
A Mt 5 —1(1)—6(4)—7(8)| 81 9
— d = = —_—
ol e @] 9
(4,”) 1 33. (3)
A US Sol. Let|BC|=1
A+l utl - In DABC
, S 21 X
Solving these equations gives A = ? 0
30. (2 A c
Sol. AB
A(a) 1= AB* + AC* and tan 6 = C
T ) AB AC
= sing = 7 and cos 6 = 7
I
/ \ cG .. Resultant vector
B(b) ©) _1¢1A.(1¢ 1A.j_
~ = —i+—j= —i+ Jj|=
ai +bb +ct AB  AC £sin®  (cosO
= _
a+b+c AD
3. @ Now 4D = AC sin 6 =/ cos 0 sin 0
Sol.  Statement-1 AB.AC '
sin’a. + sin’P + sin’y =2 = 1 — cos?ot 1 — Ty - (1)

2 _ 20 = .
cos?Bf+ 1 —cos?y=1 Magnitude of resultant vector

= cos?a + cos?B + cos>y =1 (True)

1 1 1
Statement-2 —| — +
Pt+m?+nt=1 (True) £*\sin’0  cos’ 0
[=cos o, m=cos P, n=cosy £

- _ 1 .
= cos’a + cos?P + cos’y = 1 - m =D [from Eq (1)]

Statement - 2 explains statement — 1

VECTORS & 3-D GEOMETRY
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34.

Sol.

35s.

Sol.

36.

Sol.

37.

Sol.

38.

Sol.

@
AC-BC=0

= {(a-2)i —2]}-{(a—1i +6k} =0
= @-2)(a-1)=0

(4)
. : : x—-b
Given equations can be rewritten as
a
y—-0 z-d
1 c
x=b" y-0 z-d

And — = Y =—

a 1 c
These lines will be perpendicular, if aa’ + cc’ +
1=0
(4)

N —

| 261 x3V|=6sin0=1 P sinq =

as Qe (O, EJ
2

So only one value of 0 is possible.

(4)
. . T .
Since, a line makes an angle of Z with

positive directions of each of x and y-axis,
therefore

T T
o=—,p=—
4 4
We know, cos?o. + cos?B+ cos?y = 1

ZTC ZTC 2,
.. cos*— +cos Z +cosy=1

+ — +costy=1

1
3 —_—
2

T
= cosly=0=y=—

2
4)

VECTORS & 3-D GEOMETRY

39.
Sol.

40.

Sol.

3)
Equation of line passing through (5, 1, a) and
(3,b,1)is

x-3 y-b z-1 .
= = (i)
5-3 1-b a-1
Point (O, %, —%j satisfies equation (i), we
get
17, 1By
3.2 2
2 1-b a-1
3)
ao1= 2/ s
3
)
=a=6

Also, - 3(1-b)=2 [177—19]

=3h-3=17-2b

= 5b=20 =>b=4
(1)
) x-1 y-22z-3
Given, =f— .. (1)
2 3
and x—2:y—3 =Z_1....(i)
3 k 2

Since, lines intersect at a point. Then shortest
distance between them is zero.

k2 3
3 k 21|=0
1 1 2

= k(-2k-2)-2(-6-2)+3B3-k =0
= -2k -5k+25=0
=2k +5k-25=0
= 2k*+10k—5k—-25=0
= 2k(k+5)-5(k+5)=0
=>k=—,-5

2

Hence integer value of & is — 5.
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41.

Sol.

42.

Sol.

43.

Sol.

44.

Sol.

45.

Sol.

3)

Ir=6,mr=-3,nr=2

P (PAmr+n?)=36+9+4=49
=>r=7

<lmn>=< —, —

“)
Since dxb+¢=0

2
= >
7

3| W

= dx(axb)+axc=0

—(@.b)ya—(a.a)b+axc=0
Since axé= 21 — ]A k
=3(j—k)=2b-2i—j—k =0
= b=—i+] —2k
Hence correct option is (4)
C))
d,b,¢ are mutually orthogonal
~d.c=0=A1-1+2m=0 .. @)
and
h.¢=0=22+4+m=0 ... (ii)
solving (i) and (ii), we get A.=—3 and m =2
A=-3=2
Hence correct option is (4)
(2)
1
Ng 2
1
P+m*+n’=1=n=— =>n==% —
4 2
cos 0= —,0=60°

Hence correct option is (2)
C))
G.b#0, bxé=bxd, d.d=

(be)x a= (bxd)x a
(b.d)e-(¢.a)b =(b.d) d - (d.a) b

46.

Sol.

47.

Sol.

48.

Sol.

49.

Sol.

b+2C=yi ... Q)

(1)-3(2) gives(1+3p) a—-(1+6) ¢=
As d and ¢ are non collinear
~1+3pu=0andl+6=0

From (1) d+3b+6¢=0

(2)

e B(1,6,3)

¢ A(1,0,7)
Mid- point of 4B ° M(1,3,5)
M lies on line
Direction ratios of ABis <0, 6, — 4 >
Direction ratios of given line is< 1, 2, 3 >
As AB is perpendicular to line
5 01+62-43=0
3
Let foot of perpendicular is (2, 3o + 2,40 + 3)
= D’ ratio of the perpendicular line <2o — 3,
300+ 3,40 - 8>
And D’ ratio of the line <2, 3,4 >
=2Q0—-3)+3Ba+3)+4(4a-8)=0
=290-29=0
=o=1
= feet of perpendicular is (2, 5, 7)

= length of perpendicular is \/1> + 6> +47 =
J53

3)

x—1_ y+l z-1

2 3 4
a(,-1,1);, F=d+Ab
b (2,3,4)

VECTORS & 3-D GEOMETRY
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50.

Sol.

51.

Sol.

52.

Sol.

¢ 3,k 0); 7 =C+ud
d (1,2,1)

These lines will intersect if lines are coplanar

a—c¢, l; &d are coplanar

~[a-¢,b,d]=0
2 k+1 -1
2 3 4l=0
1 2 1

=2(5)—(k+1)(=2)-1(1)=0
= 2(k+1)=11

:>k=2
2
3
c=a+2b
d=54-4b
cd =0
= (a+2b).(54—4b)=0
—5+64.h —8=0
:>&.l;=l —~o="
2 3
(2)
DY RIS
2Pl |P]
B C
q
F
A X p D
BX= BA+ AX =-G + |ﬁ?’ﬁ

3)
AB+BC+CA=0
— BC=AC — AB

VECTORS & 3-D GEOMETRY

53.

Sol.

54.

Sol.

A

B M c

= AB+BM +MA=0
:>A——B+AC—AB:——

2
N ——AB;AC—4{}+41€
:ﬂZﬁkaﬁ?
3)
C+m+n=0........ )
C=m’+n ... 2)

= (2 —m* —(-1-mP=0

=2m(m+0)=0

m=0or/=-m

so direction ratios are —1,0,1 and—1,1,0

aa, +bb, +c.c
cosh = 2 l22 2122122 2
«/al +b +¢ \/az +b, +¢;
1+0+0

V2 2

=cos0=

1
2
0=T

3

Statement - 1
-+ RS+ST=RT

and RT is not parallel to FQ
So @ x (ﬁ%—ﬁ) #0
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S

P
Statement - 2
while PQ & RS are also non parallel

So, PO x RS 0, PO x ST =0

55.
Sol.
For a triangle
dxb =bxé =¢xa #0
56. (3)
Sol. Lineis
x-0 y-0 z-1_
1 0
O(a, a, 1)

Direction ratio of PQ are

Ao, A—o, A—1

Since PQ is perpendicular to (1)
JA—atA—-a+0=0

A=a

.. Direction ratio of PQ are

0,0,A—-1

Another line is

x-0 _y-0 _z+1 —b
-1 1 0

S R(=B,B,—1

.. Direction ratio of PR are

57.

Sol.

A+B,A-B,A+1

Since PQ is perpendicular to (ii)
S=A=B+A-B=0

=0

S R(0,0,-1)

and Direction ratio of PQ are A, A, A + 1
Since PQ L PR
L0+0+A-1=0=>A=+1=BC
For 1 =1 the point is on the line so it will be
rejected.

=>Ai=-1

@)

P(p)

Similarly ?Qﬁ =0

= Sis orthocentre of the triangle

Integer Type Questions (58t065)

58.

Sol.

3)
p 2:1 0
Ortho Centroid Circumcentre
centre g +
_ 20+1p
g =
2+1
= p=38 k=3

VECTORS & 3-D GEOMETRY
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59. (5 Now |dxb||&| sin30°=3,
Sol. (a+Pb).¢ —O:P“%:s |axb||c|=6
.C — .
0. ) = |dl[b||¢|sino=6,0=a"b
Sol. #+vV+w=0 _ - 2+41) =
S|P [V + WP 42(05) + 206.5) + 2(i0) =0 @l =3.15] = \/56=cosl(3\5j=z
=9+16+25+2 [U.V+V.w+wii]=0 G
Cl=— 2
= J| .V +Vp+wii | =5 el = \/_
61. (7) |6—d|=3
a.b Squaring, we get |C|* —2d.¢+|d [’ =
6| _Ja| _7 e
Sol. 7\4: ‘ -~ = = _’_’:i:
&,b ‘E‘ 3 —=da.c 2 2
|a| 65. ()
62. (2) Sol. Let & = 2i +3]+4k
Sol. Mbxa)+tbxg+exa=0 GxE = cxb
{a+b+c=0 ..daxb =bxc=Cxa} — (G+b)xZ = 0
—Abxd +dxb +dxb =0 = (@+b)||c
=>A=2 X
63.  (16) Let (a-i;b)—?»c
i.di a.b a.c =|d+b| = |c]
Sol. |b.d b.b b.¢|=[abcl=+ =29 =2/ V29
é.a ¢b ¢ shesbo
16 d+b =+ (2 +3j+4k)
64. () Now (@+5).(=7i +2] +3k)
Sol. a=2i+j-2k b=i+]j,|¢—d|=3 =+(-14+6+12)=+4

((@xb)xE|=3, eraxb =§

VECTORS & 3-D GEOMETRY




LIMITS

Single Option Correct Type Questions (01 to 65)

3. Q)
Sol. ﬁm{i} Sol. fim (1—x+[x—1]+[1-x])
2|2 x—l
) A LHL= fm (1-x+[x-1]+[1-x])
RHL. = Eim{—}zﬁm{l+—} T
h=>0 h=>0 =/fm (1-(1-h)+[1-h—=1]1+[1-1+A))
h h h—0
=€im{—}=€im—=0 = fim (R + TR
h—0 | 2 h—0 2 h—0
- N —0-1+0=—1
LHL ﬁ%{ 5 } ggl(}{ 2} RH.L. i (I—x+[x=1]+[1-x])
) h =Eim(l—(1+h)+[1+h—1]+[1—(1+h)]
=/mmyl-— =1
ool = Aim (- A+ [+ )
LHL.#RHL. h=>0
=0+0-1=-1
SO fnrol{z}does not exist. LHL.=RHL.=-1
H so fim (1—x+[x—1]+[1-x]) =—1
2. “) x—l1
Sol.  /im sgn [tan x] 4. ©) x+x]
X7 X+
LHL.= /im sgn [tan x] Sol.  fx) = Sinx
XU
h+m|
= fim sgn [tan (x—h ) = /i |-mt+htn|
h—0 ol ) S 50 sin(—m+ h)
= /im sgn (—ve)=-1
h—0 = ﬂim—'.h| =-1
RHL. = /im sgn [tan x] h—0 sin h
act Sy = piml
= ég% sgn [tan(m + /)] h»O sin(-m— h)
= fim sgn (+ve)=0 _ |h|
(g gglolsmh !
LHL.=RHL. . ~
so limit does not exist Sem) # finT)

so  flx) does not exist
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5. “)
Sol. m V3x
Ham 2x

ﬁma+2x—3x.\/?m+2\/;

xa 3a+x—4x Ja+2x +B3x

/im (a—x) Ba+x+20x
a 3a=x) Ja+2x+\Bx
_12Ja+2Ja _ 2

"3 Ba+Ba 3B

6. ?2)
\/5 (1 —cos ;j
Sol. lim
x—0 2 E

.2 X
4sin? 5 cos

7. @)

m (x—b)—(a—-b)
x=a (x* —a*)Nx—b +~Ja—b)
8. ?2)

Sol.

\/)_c tan x

Sol. fim ——. =1
w0t e —1an xx
=)
X
9. @
x_1\3
Sol. /im @ -D

x—0 ( J [ 2 ]
sin /n|1+—
p 3

LIMITS

10.

Sol.

11.

Sol.

12.

Sol.

13.

Sol.

3
4° -1 X
=3p/i i ’
sin| — || /n| 1+ —
_\r) 3

x
p

=3p(/n4y’

©))

/im
x—0

1

L 3
W1+ (1+\/1—x2)[sm lxj
X

M —
Res.
fE{} smooc) [smﬁxj
Bx

R
|
™

im (cos2x —cos4x).cos x.cos3x
x=0 (cos x —cos 3x).cos 2x.cos 4x

2sin 3x.sin x.cos x.cos 3x

= fim
x—0 28in 2x.s1n x.cos 2x.cos 4x

3 sin(Bx) 2x  cosxcos3x 3

= /im . . =—
x>0 2 3x sin2x cos2x.cos4x 2

2
1/3
i 3 16)” -2

— putx=2+nh
X—> —-X
1
2 (1+®3 1
3 _
fim (7 +8) 2 =/im
h—0 —h h—0 —h
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14.

Sol.

15.

Sol.

16.

Sol.

17.

Sol.

18.

Sol.

1(1_1]
2 1+1.ﬁ+3 3
38 2!

@ -

Jim 11-5")
o (1-5)1+5") (1-5")
1)

im (n+2)/(n+4) _
n->w (n+4)(n+3)(n+2)!

©))

5Lrilo(«/(x+a)(x+b) —x)

i (x+a)(x+b)—x*

=/

noo [(x+a)(x+b) +x
— fim (a+b)x+ab

n—>0

{ ’1+(a+b)+alzy+1}
X X

_a+b _a+b

1+1 2

19.

Sol.

20.

Sol.

21.

Sol.

22.

Sol.

)

-3x° (1 1)4
- —+— X +.....
31 41 4

= fim —_2__

X—»00 X

3)
By L.H. Rule

1
= fim—%
x>l =2+ 2x
again by L.H. rule

. 1
=(m-—= —-1/2
x—1 2x

“@

LIMITS




PARAKRAM JEE MAIN BOOKLET

23. ()

Sol. /im

x(a—b—c)

2( b j 3((1 b Cj
=x"|at+t—-——c|+X | -—+—
2 2 3 2

+x* and term containing higher power

X ——+—
31 5!
=2
then a—b+c=0 ... )
2a+b—-2¢c=0 ... 2)
3a-2b+3c=12 ... 3

On solving (1), (2), (3)

weget a=3, b=12,c=9
2.  (2)
Sol. ﬂimﬁi

25. (2
Sol. imE—r -
X—a _xx _aa
x _ a—1
_ ﬂima {na —ax -
x>a  x*fnex
By L.H. rule

LIMITS

a‘tna—a-a*”" |
a“lnea

26.

Sol.

217.

Sol.

28.

Sol.

29.

Sol.

= In(ale)=—In ea

a 1
= —=— =a=1
e ea
1
2 2
ﬁm(a+x) sin(a+x)—a“sina
x—0 X

(gformj
0
using L' Hospital rule

2(a—x)sin(a +x) + (a + x)* cos(a + x)

=(im
x—0 1
=2a sina + a* cos a
@
5
fim (1 +tan® \/;)x
x0T
5
= /im (1 +tan? JO+4 )°+h
h—0

5
= (im(1+tan’ VA )i (1° form )

h—0

2

i fim Lnﬁ

ehfi‘}) 5tan h _ ehgos( Ji ] S
h
3
a, B are the roots of the equation ax® + bx + ¢ =0
ax* +bx+c=a(x—a) (x—P)

1

liir&(nax%bﬁc)ﬁ

lim ax2+bx+c
= g¥—ua xX—o
a(x—a)(x—P)

(x—a)

lim
= eX —0L

= pd(a—B)
3
(2 -2x41)
xow| x*—4x+2
. [x2—2x+l—x2+4x—2]
{im | —————— |x

X—>0 2

x“—4x+2
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) [ 2x—1)x J
fim 5
— eX—>0 X“—4x+2

P
fim X
x—oo| L4, 2
= e )22

30. (4

Sol.  y = ({im (cosecx)
x—0"

1/¢nx

Iny = fim . LEn(cosec(x))
o0t lnx
—_ fim {n(sin x)

x—0" Unx

. 1 cosx
=—(im —.
x0T sinx 1/x

=— (im COSX.—

0T sinx
x
=—1 y=1le
3. @)
Sol.  /im [1-2x]+[2-3x]+......+[n-(n+1)x]

(1-2x—1<[1-2x] <(1-2)x
(2-3)x—1<[2-3x] <(2-3)x

nn+Dx—1<[nm+x]<nmn+1)x

so (1-2x+2-3)x+..n(n+1)x—n
<[1-2x]+[2-3x]+... [n(n+])x]
<1-2)x+@2-3)x+....n(n+l)x

x . En® + Zn) — n <[1-2x] + [2-3x]
+oo[n(n+1)x] < x (T + Zn)
){n(n+1)(2n+1)+n(n+1)}_n

tim L
n—>0 n
<fim[l-Zx]+[2-3x]+.3 ...... +[n(n+1)x]
Nn—>0 n
x[n(n + 1)6(2n +1) N n(n2+ 1)}
< fim 3
n—>0 n

32.

Sol.

33.

Sol.

[1-2x]+[23x]+ oo +[(n + 1)x]

</im
n—w }’l3
<
1(1+1)(2+1j l+i2

fimx 1 | n
n—0 6 2
f<ﬁm[1-2x]+[2~3x]—i;....+[n(n+1)x] <X

n—0 n 3
so  fim [1-2x]+[2~3x]-i;....+[n(n+1)x] _Xx

n—o n 3
(2)

. 2

lim sin(6x 2)
x>0 fncos (2x° —x)

~ sin 6x° 6x>
= fim - 3

x>0  6x £n(cos(2x” —x))
2

= 1. fim Lz (9 formj

x>0 fn(cos(2x” —x)) \0

12x

Lim
r—0 (=sin(2x* —x)) (4x—1)
cos (2x* —x)

=/(lim
x—>0

~12 cos(2x* —x)

4x-1 0 sin(2x —x)

- (ﬁj . Lim 3 ! =12
-1 =0 (cos(2x” —x))(4x—1)

)

@

—1 _
im0 (1-x)

x> 0F \/;

LIMITS
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34.

Sol.

3s.

Sol.

36.
Sol.

-1
- cos [1 -0+ h)]

h—0 N
-1
— i (1-h)
h—0 \/Z

Letl—h=cos9
sin 0 :«llf(lfh)2
0 = sin! \2h— i
sin ' \2h— 1
= flm—
-0 ﬁ
sin ' \2h—n2 \2h—R?
=/{im .
>0 2h— 1 Jh

=1x\2=12
)

. e (T
fim ncos | — | sin| —
n— o [4?1} (4nJ

sin (:j
= fim cos(lj lim n m
n— o 4n | n— o (TC 4
4n
-1.1. 2 =
4 4
2
100
x* [=100
fim Akt )
x—1 x—1
o x-1 X1 100 _q
= Llim .
x—1 | x=1 x—1 x—1
S 2434 .. 100= —(100);101)
=5050
@

Case- 1 whenh € O
LHL.= lim A0-#A)

h—0"
= lim (-h)
h—0"
=0

LIMITS

37.

Sol.

38.

Sol.

39.

Sol.

RHL.= lim £0+#)

h—0"
=lim (+h)
h—0"
=0

Case-2 : When h € Q¢
LHL. = lim A0—h)

h—0"
= lim »#
h—0"
=0
RHL.= lim A0+ #)
h—0"
= lim (-h)
h—0"
=0
Hence lim f{x) =0
x—0
3)

sinh<h<tanh he (o, gj
~h

L>1 =

<-1

RL=Im|—— | =lim {_—h}
h>0 | cos(m/2+h) h—0 | sinh

sinh sin h
n/2+h—m/2

=2

LL =RL.==2

2)

3 3
tim  tim IELM
xa~ XA a a
x=a-h

= tim [M_{ahﬂ

h—0 a

i [@Wm

h—0 | @

=—a’-1

()

x3

lim =

0 \Jg+x (bx —sinx)

1
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o lim — pim X’ =1
=0 Ja+x x>0 bx—sinx
3
= L im i -1
a x>0 2 oxX
b{ ...... }
3151
1 x
= —. lim =1
. 3 5
Ja oty XY
31 51

If limit exists, then b — 1=0 = b =1
3

SO L.Kim al =1
Ja 0 5 [1 ¥
X ———+....
6 120
= LX l =1 =a=36,
G T
6
so a=36,b=1
40. “4)
xén(1+b%)
Sol. lime ~* =1+b*=2bsin’*0
x—0
= sin’0 = l(b+lj
2 b
We know b + l >2
= sin?06>1 but sin? @ <1
= sin?0 =1 :>6=ﬂ:g
41. ()
Sol. For (im LF4C0s¥
x—0 X
for [%J form
1+a=0 = a=-1
for tim 230X gim b
x—=>0 x x—0 x
so b=0

2. @
2 J—
Sol. fx) = X 9x + 20
x —[x]
X — 9x+20  25-45+20
lim =
x—>5 X —[X] 1
x> = 9x+20
fim ——MMM———

x5t X —[)C]
2
— lim (5+h)* —9(5+h)+20
h—0 S+h—[5+h]
25+10h +h> —45-9h+20

= lim
7—0 h
2
= tim B gy BOED
—0 h h—0 h

Lim flx)= Lim fix)

x5 x5t

so  fim fix) does not exist
x5

43.  (2)

Sol. By L.H. rule

lJrsin (sin”" x)

= tim —NTTX V1-x? _ 1

N O_secz(sin’1 )y 2

NI

4. @
Sol.  lim (x+ e~
X—>0

lny = 2 lim In(x + &)

X x—w

Lim 2 [ﬂn(l+%)+€ne"}
x—wo X e

‘n (l+i] 1
= tim |242—~ ¢/

X tox

X—00 x/e e
= (im2+2-1-0 =y=e
X—>00

LIMITS
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45.

Sol.

46.

Sol.

47.

Sol.

48.

Sol.

)
1 1
Al ey
Lim
X—>0 le
Ead Ea
im D7 =0
X—>0 xn
E
xn
when x >0 , — =0
ex

x> Inx

fn(1+m)
X

= f(im

(n(+ f(x) _

/ 1)
S(0)-0 f(x)

1 ( tnl+fn2+.....+ Cnn)

= e
l(6n(].2.3.....n) U
= e =(n)""
(2)
(fnSx ) tns
im —1|.—
— ex*)] £nS (nx

LIMITS

L

Cotim 2% = 0 and

X—>0 f nx X—>00 X
X

49.

Sol.

50.

Sol.

51.

Sol.

52.

Sol.

in (S—XJ
fim [7[” Sx=tn Sj(@] fim — >/

x—l £n5 inx)_ el £nx =e

0 e (o, EJ
2

= e
3)

sinf < O < tan® ,

sin _, _tan0
0 0

nsin 0 " ntan 0
0 0

[nsine} J{ntane} CmeN

0 0

LHL.= (im {nsine} +[ntan9} .
00" 0 0

—1+n=2n-1

RHL = fim [nsine} J{ntane}
BN 0 0

=n—-1+n=2n-1
.. LHL.=RHL=2n-1
“)

1
1+tanx)x

I-tanx
1
2t x
(1+ anxj = [lim exp —2tanx =¢?
I-tanx x—0 x(1—tanx)

Hence statement-1 is false and statement-2 is
true.

©))

Statement-1 is true

= Llim
x—0

Statement-1 : Eim(

x—0

Statement-2 is false. Consider
2

lim 2x 4;3x+1 — 0% g

x>0 3x" 45 3
3)
P) lim tanx—35m X _ hm(tanxj(l—cgsxj

x—0 X x>0 X X
_1
2




PARAKRAM JEE MAIN BOOKLET

Q) 11 ﬂ -

X+COS X

ll—smx
lim J
1+0

X—>00
\I1+ cos’ x

—~25-x% +\24
x—1

(R) lin}
— lim (1)
1 (x—)(25— 22 +24)
_lim (x+1) 2

Hl(\lzs 2 4y2d) 2424

E‘ﬁ
2 . (tanx 1
©) (tanle/x _ ol
X

53.  (4)
Sol. ax*+bx+c=0

ax—a) x-B)=0

1—cos(ax® +bx+c)

Lim 5
X0 (x—oc)

2sin’ (;’ (x—o) (x—B)j

xX—>a (xf(x)z

54.

Sol.

5S.

Sol.

56.

Sol.

57.

Sol.

. a(x—a) (x—P)
Sm( 2 ).2a2(x43)2

= lim

x—a a(x-o) (x-P) 4
2
Ol O
)

lim LG9
=0 ()
fix) < A(2x) < A(3x) Divide by f{x)

_ S0 _fGY)
S f)
using sandwitch theorem
= lim e _ 1
w0 f(x)
1
Letx=2+h
. Al=cos2h .. |sinh]|
lim— =lim——
h—0 h h=0  h

RHL=1,LHL=-1

*. does not exist

C))
L= lim (1—cos2x) 3+cosx) x
x>0 x2 1 “tan4x

— lim 2sin’x 3+cosx  x

x—0 x2 ’ 1 ’ tan4x
=2.4. 1_ 2

4
(2)
. sin(mcos® x)

lim ———— form
x—0 X
~ lim sin(rcos? x)

x—0 xz

_ sin(nsin® x) o nsin®x
= =

nsin® x X

LIMITS
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58. (2

lim (1+tan2 J?—l)i

Sol. P= 0" 2

T X
logP =log| tan| — +—
¢ g( (4 2D

N | —

59. ()

. cotx—cot
Sol. 11m¥

x_,g (m—2x)

B

lim 5 1
= o0t 2607 2

el ],

hlr%g 3 16
sin(n—hj(n—n+hj
2 2 2

60. (1)

o (S [2)

(2]

=1+2+3+......... +15
~Basin=120
2
61. (3
Sol.
lim (cosx —1) (cosx—e")
x—0 x"

LIMITS

62.

63.

Sol.

64.

Sol.

x—0

x| —+— [~
21 21
Lim
x—0 xn
[ 1 x? j
—_—— .
21 4!
[_l_x R - ]
21 2!
Lim
x—0 x"*3
is finite and non-zero if n =3
3)
I lim 1[Mj
Sol. lim (MJ (100 form) — exﬁOX S
AO)
SO
= o) — B 2
C)]
lim ((a—n)nx—ianx)smnx o
x—0 x
=
fim (smnx] (n) {(a -n) n— tanx} =0
x—0 nx X
= (Hma-n)(n)-1]=0
= nla-n)-1=0
[~ n=0]
1
= a-n=—
n
1
= a=n+ —
n
3)
forx>0
1 1 sin x
Cim (sinx)x +(—j
x—0 X
1 sinx
Lim(sinx)* + Lim (—j
x—0 x—0 X
sinx im . 1
=0+ lim (lj = g0 (0 (]
x—0 \ x
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£im 7“(){) 0
—cosec
= f 0 e (— formj

0
1

£im X

= %0 (cosecxcotx)

fim sin? x
= @0 xcosx = %=

65. ()

Sol.
2
Eim(Lm—ax—bJ =4

x| x+1

x+1

X—>0

ﬂmi[xzﬂ—a)+xﬂ—a—b)+0—b)

Limit is finite

It exists when l-a=0=a=1

lfafb+g
then lim X
X—>00 1
I+—
X

l—a-b=4 = b=—4

Integer Type Questions (66 to 75)

B

66. (0)
Sol. LHL.=lim fix)

= |lim —h)=
lim 40 -m)=0

RH1h=yq1ﬂo+h)

=i 2:
ﬂg}3(04—h) 0

= RHL=RHL=0

67. @)
[ W) -y
Sol 1133((& B +2)J

x—4

:ﬁm(w?—z)(xu&w)]
Wx-2)x+2)

. (x+2dx+4
=lim| ——— |=3
=4 Jx+2

68.

Sol.

69.

Sol.

70.

Sol.

71.

Sol.

)

tan x X o tanx—x
ele D_ 1=

(tanx—x)

. e
lim =
-0 tanx—x x—0
0)

5n+1 + 3n _ 22n
fim n n 2n+3
noo 5t 42" 43

5.5" 43" —4"
(im—————————
now 5% 4 2% 4+ 27.9"

HRORG!
S+ 2| - =
. 9 9 9
= {im - -
n—>»0
BREEE
9 9

_ 0+0-0 _

0+0+27
@

. 3x—sinx
£im /—2
n—>x \ 3x +cos” x

3 .1
=~ —sin—
= (im —3)/ yl
y_)OV—+coszf

y y

LIMITS
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72. 0)
Sol. fim tnsinx
x—>n/2 cotx

By L.H. rule

. cotx
= (im — >
x->m/2 cosec x
=0
73.  (32)

Sol. LHL.= lim A2-h).g2-h)
h—0"

lim (2 - h)*+4).2 - h)?
h—0"

=84
=32
RHL.= lim (2+4+2).8
h—0t
= 32
= lim =32
x—2
74. (1)
Sol. (im \E =1
X—>0 1 1
VY |y -

X X

LIMITS

75.

Sol.

@)

a+bsinx—cosx+ce*

Lim

(a—1+c)+x(b+c)+x2@+;)

3 -b+c 4(-1 ¢
+X +X | —+— [+
6 4 4

x—0

x3

limit exists so
atc—1=0
b+c=0

—+—= = =c=-1

Il
&)

, a




CONTINUITY,
DIFFERENTIABILITY, MOD

Single Option Correct Type Questions (01 to 50)

. @ (x)*+2; 2x22 and x>1
n _J@-x*+2; 3-x22 and x<I1
Sol:  flx)= (tanx coto)™* 1-2x ;  2x<2 and x>1
log(tan x cot o) 1-3-x); 3-x<2 and x<1
lim f(x) =™ )
x—o 4x“+2 ; x21 and x>1
log[(tan xcot a—1) +1] (tan xcot a—1) x2 —6x+11l: x<1 and x<1
—e (tan x cot o.—1) (x—a1) = 5 = <
- 1-2x ; x<1 and x>1
1><(sinxcosot—cos?csinoc) x-2 v>1 and x<1
— (x—ou)cos xsin o
— ,2cosec 20 4x2 +2 , x>1
~e Ngn =1
2. ?2) x“—6x+11 , x<I1
i log(s,inx) S0 g% Sg)]
Sol:  fly) = et e RHL = lim (4+2)=6
OgK sinx 71)_'_1} x—o1t
! sino ( sinx 1) LHL = lim (x*-6x+11)=6
(xiu') (&_lj ksino. x—>1"
lim fix)= e sino LHL =RHL.
e so lim flg(x)]=6
sin x—sin o x—1
=e "(x—a)sino 4. A3)
Sol:  Obviously
25in( i 0L).cos[)m- oc) 5. A3
2 2 .
—e (ojsina Sol: =—— =x#1
— poota T 1
3. (3 Y= Ry 1
[gf+2 , x22 ) )
X , XZ xX— xX—
Sol:  flg()] ={ g ;
I-g(x) , x<2 B —(x-1)

212 —(x—1)-1
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_ ~(x-1)*
QCx-D+D(x—-1)-1)

:>x—l;t_—1,l
2

=>x# 1 ,2
2
So discontinuous at x = % , 1,2
6. ()
1/x
')6(36—1/—:4), xz0
Sol: flx)= 2-e
x=0
0
—he V" + 4)
) 5 _ o lh -0
LHD (x=0)= lim € =2
h—0 —h
. 3¢ 44 0
_g V|
RHD (x = 0) = lim =3
h—0 h

not differentiable
lim f(x)=0= lim f(x)= f(0)
x—0 x—0"

continuous
/AG))
Sol:  £(0) = (im h(\h—Jh+1)-0 L
h—0 h

& for x <0, f{x) is not defined
Hence f{x) is differentiable at x =0

8. 3)
Sol: Not differentiable at x =0
9. ?2)
1/x _e—l/x
x| —| , x#0
Sol: f(x) = el/x +e—1/x

0 , x=0
LHL. =RHL.=0

CONTINUITY, DIFFERENTIABILITY, MOD

10.

Sol:

11.

Sol:

12.

Sol:

—1/h 1/h
e —e
h | S=—5_1-0
e—l/h e—l/h

+
LHD.= lim =—
x—0" —h
1/h —1/h
h (e -e) 0
1/h + —1/h
RHD.= lim € _*Te =1
x—0" h
not differentiable at x = 0
@
|
x"sin— , x#0
fix) = X

0 , x=0

atx=0, L.H.L.=(—h)"sin (%j

—nysin [ L
RHL.=(h)"sin [hj

LHL. =RHL.ifn>0

(=h)" sin (‘hlj—o
LHD.=
—h

=(=h)"— i __1
(-h) sm(hJ
1

RHD.=h"""'sin (—j

h

LHD. =RHD.ifn-1>0
so f{x) is continuous but not differentiable
forn € (0, 1]

eY)
Exceptx=0

11, x=0
o= | T
3)
() = cos™! (cos x)
F) =~ (siny)
V- cos? x

=+ sinx

| sinx|

= sgn (sin x)
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13. ()

Sol:  |f{x)| may not be differentiable at f{x) = 0 |f]* is
differentiable everywhere

14. (3)

n
Sol: fix)= Zak |x|f
k=0

=ag+aj x|+ aglx|p +a3lx[3+ .. + aplxly
A0) = ag we know that lim | x|=0
x—0

lim £(0) =a

fx) is continous for x =0

x|" is differentiable if n ' 1, n I N
fix) is not differentiable at x =
presence of |x|

If all apf+1 = 0, fix) does not contains |x|

flx) is differentiable at x = 0

0, due to

15. 3
Sol: fix. ») = fix) + fiy) Vx,yeR"™ and
differentiable
= fix) = loggx
alsofley=1 =>a=e
= fix) = logex
~ lim f(x+D ~ im (n(1+x) _1
=0  2x x—0 2x 2
16. (1)

Sol: lin})f(x) = f(0)

. cos(sinx)—cosx
hm¥=a

x—0 x2

2 . (sinx+x) . (x-sinx
= —sin sin =aqa
X 2 2

. (sinx+x) . (x-sinx
sin sin
- ( 2 j ( 2 ]
=a=1lm 2. .

=0 sinx+x x—sinx
2 2

l(sinx+xj(x—sinx]
4 X X

=2.1.1.%(1+1)(171)=0

17. @3
Sol:  for contunity f (gj =
AV I
lim tn [(1—h)" =2(1-h)+5]
n—0 In [1-4h]
(here & — 0 from both side)

f[nj _ .. l—cosh /n (cosh)

— | = lim 5 5

2) w0 42 n [1+4R2]
) 2 (sin?h/2 4h*

= lim ) . 2
h=>016x16\ h7/2 | (n (1+4h°)

(n(1=2sin> h/2) 2sin’h/2
2sin® h/2 W2

1 1
=—.1L1L-D).1=-—
64 D 64

18. (1)
Sol: (1) f{x)is continuous no where
(2) g(x) is continuous at x = 1/2
(3) A(x) is continuous at x =0
(4) k(x) is continuous at x = 0
19. (3
Sol:  flx)=x+ {—x} + [x]
Since {—x} = {1 —b, xel
0, xel
_ {x+1—{x}+[x] , xel

x+[x] , «xel

_ JI+2x] 0 oxeld
2x >

Curve of y =f(x)

discontinuous at all integers in [-2, 2]

xel

CONTINUITY, DIFFERENTIABILITY, MOD
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20.

Sol:

21.

Sol:

22.

Sol:

23.

Sol:

24,

Sol:

@)
Sy =[]+ \fixt
forn el

Ay =[n'1+ it} =n
fin)=[n]+ a}{n_} =n—1+1=n

= continuous for all x € /
Hence continuous for all x € R
3)

)= f1)=a-b=-1

. a(l=h)?=b+1
1) = fim L7 0%
S Lim -
=£in(1)(“"—i+1) +2a=2a
im—
1;1;;”
PO = tim B — —1
()= fm = 70 1+ )
=t p=?
2772
soa+b=2
)
f0)=0

h
)
(0= tim Nhtl=~NR
h—0 h

fx) is not defined for x <0
= flx) is differentiable at x =0
2

xtan~! (lj , x#0
Sx)= x
0 , x=0

LHL =RHL.=0
continuous at x = 0

3

sin2x 0<x§g
Sx) =

ax+b %<x<1

CONTINUITY, DIFFERENTIABILITY, MOD

25.

Sol:

26.

Sol:

27.

Sol:

28.

Sol:

LHL.= lim sin2x= g

X2
6
RHL.

amn ﬁ

— + b=
6 2

LHD.=1lim 2cos2x=1

n
X—=>—
6

+b

oxlg

e

RHD. =a

a=1 ..(2)

b= V3o
2 6

0y

A =f1)=1

fAH=a+b+c
=atb+tc=1

fa)=1

FU) = fim a(l+h)? +b(1+h)+c—1
h—0 h

=2a+b

=2a+b=1

so(a,b,c)=(a,1-2a,a),a e R,a#0

@
LHL = lim fix)y=a(-1-h?+b=a+b
x—>—1-h
RHL.= lm fix)=b-a+4
x—>—1+h
a=2
()
fix)=[x] [sinpx],x € (-1, 1)
1, xe(=1, 0)
{O , x€[0, 1)
f(x) is continuous in (-1, 0)
()
a-x x<a-b
fx)=3 b , a-b<x<b-a
a+x b—a<x

so flx) cannot be differentiable at maximum
two points.
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29.

Sol:

30.

Sol:

31.

Sol:

(C))
By use of graph
Sx) = max {x, x3}
Yy =X
V
(1,1

» X

(o]
(=1.-1),
fx) = X, xe[-1, 0)U[l, )
x, xe(—o, =1)U[0, 1)

y
1.1

©.0) » X
(=1.-1),

From graph its clear that points {1, 0, 1} are
points of non differentiability due to kink

points.
C)]
y=f<x>\ oo py=hie
MK
"."/ - y=va4-x2
= 0 2 X
@
Let x = tan0 0 E(E,E)
22
= f(x) =sin!
) (sin26)
=sin20==+1
—20= +°
2
=0= J_rE
4

Hence f{x) is defined only at x =+ 1
so continuous but not differentiable at x =+ 1

32.

Sol:

33.

Sol:

34.

Sol:

(©))

Let A(x) = |x|, then

8() =[Ax) [ = (x))

since, composition of two continuous

functions is continuous, g is continuous if f'is

continuous. So answer is (3).

(1) is wrong answer.

Let fix) =x = g(x) = ]

Now, f(x) is an onto function. since co-domain

of x

is R and range of x is R. But g(x) is not onto

function. since range of g(x) is [0, o) but co-

domain

is given R.

(2) Letfix)=xb g(x) =|x|. Now f(x) is one-
one function but g(x) is many - one
function. Hence (2) is wrong.

(4) Letflx)=xDbg(x)=|x|. Now, flx) is
differentiable for all x eR but g(x) =| x|
is not differentiable at x = 0 Hence (4) is
wrong.

3

sim 2L =312+ £ (4¥)

x—0 x2

i L6+ 44

x—0 2x

— lim 2f"(x)—12f" (22x)+16f"(4x)
x—0
_21"(0)—121"(0) + 16f"(0)
2

=3p(0)= 12

3

f(ﬂyj _S)+fW)
3 3

A0)=0, /'(0)=3

Putx=3x andy=0

f(3x)
3

Sx) =

CONTINUITY, DIFFERENTIABILITY, MOD
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. . 3x+3h
1 +h) =1
lim fx-+h) B’f( 3 )

I S+ fBh) _ f(33X) - )

= lim
h—0 3

Similarly we can prove %irr(l) fx=h)=f(x)
%

= f(x) is continuous for all x in R
Given that f'(0) =3

im L) _ iy SCR
h—0 h h—0 —h
35. (3)

Sol: = (i
ol: f(x) £im

i SO S+ = 1)

Sx+m) - f(x)
h

h—0 h
= lim —f(h) +x=3+x
h—0

2
:>f(x)=3x+x7 +C

wf0)=0=C=0
2
- x
= flx)=3x+ 5
36. 4

Sol:  f(x) }{EZ(Q) M

3x+3h 3x+0
. f( 3 )_f( 3 )
= fim

h—0 h

= (im
h—0

4-2(/Gx)+f(Bh) _ 4-2(/BGx)+/(0)

3 3

h
i 22 UG-/ O)
h—0 3 h
= fx)==2f0)x+C
put y = 0 in the given equation

=-2/(0)

CONTINUITY, DIFFERENTIABILITY, MOD

37.

Sol:

38.

Sol:

f[gj: 4-2(f () +f(0)
3 3

1 x)_ 2
jgf(gj— 3f(x)

4
putx=0=f(0)=0 & f(0) = 7 =C
4
= fx)= =
Sx) 7
1
Statement - 1
f(x)= {tan x} — [tan x]
fix)=tan x — 2 [tan x|
tanx 0Sx<E
_ 4
tanx—2 <x<tan~'2

obviously at x = — f{x) is continuous. (True)

wla &3

Statement-2
y =flx) & y = g(x) both are continuous at x = a
then y = flx) £ (g(x) will also be continuous at
x = a (True)
Statement-1 can be explained with the help of
statement-2.

2
Since, f(x) = al
1+ x|
_8w _ _x
bt 0= ® ~

It is clear that g(x) = x and A(x) = 1 + |x| are
differentiable on (—o0, ) and (- , 0) U (0, o)
respectively.

Thus, f(x) is differentiable on (—o, 0) U (0, ).
Now we have to check the differentiability at x
=0

. 1+ |x|
O 11 A A lim ———
x—0 X — x—0 X

X
SO)-f(O) _
0
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= lim ! =1
x—01+] x|

Hence, f(x) is differentiable on (—o0, o).

39. (3
Sol: fix)=min {x+1, x|+ 1}
fx)=x+1, VxeR.
fx)=21, VxekR
40. (2)
)= /D

. f(-h
Sol: Now, f'(1) = lim ~————=
ok Now /1 = Jim T

1 j_o
—h-1

. . 1 . o1
= lim sin | ——| =- lim sin —
h—0 h h—0 h

S+ -fO

f(l—h—l)sin(
~ lim 1

h—0 —h

and f'(1")= lllim

—0 h
(1+h—1)sin( ! )—0

. 1+h-1
= lim

h—0 h

. o1
= lim sin —

h—0

A E ()
fis not differentiable at x = 1.
Again, now

(O+h+l)sin( ! ]sinl
0+A+1

0) = li
S'(0) lim —

I B e A (9 e 1]
lim

h—0 -1
(using L' hospital's rule)

=cos 1 —sin 1
and £'(0")
(0O+h-1) sin L —sin 1
. 0+h-1
= lim
h—0 h

= (using L 'Hospital's rule)

41.

Sol:

42.

Sol:

=cos1-sinl= £'(07)=7"00")
. fis differentiable at x = 0.
@
gof (x) = sin (x |x[)

cos(x|x)(x|+x . —) , x=#0
gof (x)= | x|

| x| cos(x]|x|) , x=0

-.gof is differentiable at x = 0 and the
derivatives is continuous

.. statement-1 is true
Statement-2

(g9/)'(0+h1)—(gof)'(0)

lim
h—0" h
h
cos(h | h |)( hl +hh]
= lim ]
h—0" h
_ cos(h*)(h+h) _ 5
h
i (89D (0=h)~(gof)'(0)
h—>0" h
h2
cos(h|h) |h|+m
= lim
h—0" h
C bim cos(—h*)(~h—h) _ 5
h—0" h

.. not differentiable
.. statement-2 is false

3)
M0)=¢g
f(O*) = lim %1/2_1
x>0t X
1
I+=x+.....—1 1
— 2 _
= fim =—
x—0" X 2
. . sin (p+1x+sinx
A0) = tim
x—0" X
R0)= tim (cos(p+Dx)(p+1)+(cosx)
x>0~ 1

=p+tD+1=p+2

CONTINUITY, DIFFERENTIABILITY, MOD
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43.

Sol:

44.

Sol:

45.

Sol:

pt2=qg=—
3 1
:>p:7§ ’q:E
3)
) = xsin(1/x) , x#0 atr=0
0 , x=0

LHL= lim <{—hAsin (—lj
h—0" h

=0 X a finite quantity between — 1 and 1

RHL = lim /4 sin l=0
h—0* h

A0)=0

.. fix) is continuous on R. f(x), R

f>(x) is not continuous at x =0 f2(x), x =0

3
im XS @ f (@)
xX—a X—d
2 o
tim HO-LID 0 iy
2 2
Alter flim rJlaza ) J@=a"J(x)
xX—a XxX—da
i XS @=df(@+d f(@) - ()
x—a X—a
i (@ - ()~ (@)
x—a X—a
_lim (x+a)fla)- @ {f(x)f(a)}
x—a (x_a)
=2afla) - a’f (a)
1)
Doubtful points are x =n, n € 1
LHL= lim [x] cos(zx_ Jn— (n-1) cos

(anjnzo
2

CONTINUITY, DIFFERENTIABILITY, MOD

46.

Sol:

47.

Sol:

RHL. =

lim [x] cos (anljn = n cos

x—nt

(anjTE:O
2

fim)=0

Hence continuous
@
flx) = |tn2—sinx]

fifix)) = |¢n2—sin | tn2 —sinx |

In the vicinity of x =0

g(x) = In2 — sin(/n2— sin x)

Hence g(x) is differentiable at x = 0 as it is sum
and composite of differentiable function

2'(x) = cos(/n2 — sin x). cos x

2'(0) = cos(In2)

“)
1 (x+1) x<-1
2 b

fx)=4 tan'x , -1<x<l

1

—(x-1) x>1

> (x=1)
atx=—1LHL=0
RHL = — g so LHL ' RHL
therefore function is discontinuous at x =— 1

therefore function is not differentiable at x = 1
Atx=1, LHL = g

RHL=0

therefore LHL ' RHL so function is
discontinuous at x = 1

therefore function is not differentiable at x = 1

f(x) is discontinuous at x =—1 and x = 1.
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48.

Sol:

49.

Sol:

50.

Sol:

3

2 —
fon L6D=/0)
0 f(x)=f(0)
form. Also because ‘f’ is strictly increasing and
differentiable. Apply L-Hospital rule, we get

i 26D —f'@)
x—0 f'(x)

=— 1. Since °f is strictly increasing f'(x) # 0 in

0
Put x = 0 and we get 0

an internal
3
1-h)—f(
Clearly ‘p’= Lim JA=h-71
h—0" —h
k=0
—h
_1\?
Now Lim & 1
x—1* logcos™ (x—1)
. (x=1"
L
o Tog [eosC=D =11 o
cos(x—1)—1
=-1
_N\"
or, Lim &=V v
o m oG

Hence n =2, m = 2.(3) is correct answer.
Aliter: LHD of [x—1|atlis—1=p
n

lim g(x)= lim
xolt t—0" logcos™ ¢

cost—1 2

=— lim ¢2. .
m 0" logcost  cost—1

1—cost

2 . 1

=— — lim t;- (*+ lim -
m ot n-2( =0 42 2 )
2 .

s— — lim typ=—-1=2n=2,m=2
m (—o*

(2)

(D) for derivability at x =0

LHD= f(0)= tim LO=N=1©O

h—0" ~h
2 cos(—n) ‘—0
= Ylim h
h—0" —h
= lim —h. cosE ‘=0
h—0"
RHD f'(0Y = (im w
h—0" h
W cos(n) ‘—0
lim B VYA =0
h—0* h

So f(x) is derivable at x =0
(i) check for derivability at x = 2

RHD =1/ = tim LGRS C)

h—0* h
(2+h)2. cos n) -0
v 2+h
= m
h—0* h
2+h)> sin(nnj
— tim 2 2+4h
h—0* h
(2+h)> sin( mh j
= lim 22th)) =
h—0" T 2(2+h)
202+ h)
=(2)2. L =
() Q) T
Lip = gim LEM 1)
h—0" ~h
2-h)*| cos| " ||-0
., ( ) cos(z_h)
= m
h—0" —h
T
(2—h)2.[—cos( D—o
2—h
= lim
h—0" —h

CONTINUITY, DIFFERENTIABILITY, MOD
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(2 h)%.sin (; fhj

= fim
h—0" h
(2—h)2.sin[—2 ;hh j
Lim 2-h) Tt -

22— h)

h—0" 3 mth
2(2-h)

So f(x) is not derivable at x =2

Integer Type Questions (51 to 58)

51.

Sol:

52.

Sol:

53.

Sol:

54.

Sol:

@)

1
fx) = — discontinuous at x = 1

I-x . .
f{fix))= —— discontinuous at x =0
-X

g = f(f(f(x))=

g(x) is discontinuous at x =0 & x =1
(2)

fx +y)=fx) + y) = flx) = kx
asf(l)=2b k=2
=>fix)=2x=f(x)=2

0)

Since [f{x) — )| < (x — y)?
ACIENACH]
[x—y]

=/ I<0
=1(0)=0 =/ () = constant
=f()=0 [ f0)=0 given] =f(1)=0
)

fa=

= hmm— 1im& “* lim
-0 h h—0 h

&

lim

<lim |x-y]|
x>y x—>

f(1+h) S

SU+h)

h—=0 h

so lim
h—0

f()

must be finite as f’(1) exist and

lim
h—0

llmf()

“—~can be finite only, if f{1) =0 and

o ()= 113(1)@ =5.

CONTINUITY, DIFFERENTIABILITY, MOD

5S.

Sol:

56.
Sol:

57.

Sol:

58.

Sol:

@

e 1-2x
lim ————
x50 x(e™ —1)

2x
~ lim 2e

——————— (using L' Hospital's)
0 (€2 —1)+2xe**

. 4%
m 2x

————— = I(using L' Hospital's)
10 4e** +4xe

. flx) is continuous at x = 0, then

lim fx)=0) =1=10)
@

_ 2n+l
= y= I-x , SOQ =1
(l_x) dxx=0
()
01 0f (1 0 -1 1 0 -1
f'0)={0 1 0[+f1 0 1[(+[0 1 O
0 0 0 (OO0 O 2 0 4
= f(0)=4-2=2
()]
_ X
Y X
a+———
b+y
L by
ab+ay+x
= yab +y*a +xy =xb +xy
= yab+y*a—xb=0
Y_|_ D b
dx ab+2ay ) dx a(b+2y)




INVERSE TRIGONOMETRIC
FUNCTIONS

Single Option Correct Type Questions (01 to 60)

8. ?2)
1. “)
Sol. .. -1<x<1 (1) Sol. cos” feos® L = cos! (cosfj:f
2 2
x<-1 or x>1 ..(3) Sl . AL
By (1) n(2) N (3) ol. sin  sin n—E =sin smg_g
= xe{-1,1} 10. (2
2. “) Sol. By property if x <0
» . .
Sol. cosec™ (cosx) is define if R
cosx =21 or cosx <-1 X
= cosy= = romm.nez .. tan™ x + tan™ 1 —tan x+cot' x—m= = 7
3. 3) x 2
Sol. Domain of f{x)is x € {1, 1} — tan'x+tan”! (l):—_n
T T e x 2
)= ————+n=— 11. 3
S 2 4 4 ©) )5 |
T T 3 Sol. x*2—7x+ — =cos (Ej= —
A= E+Z+O:T 2 3 2
= x2-Tx+12=0
L) = x=3,4
. (m T . (5w 1 12. (3
Sol. sin|——|——||=sin 3 = = 1 .
2 3 2 Sol. tan (E +—cos”! xj + tan(— ——cos! xj ,x#0
5 ?2) 4 2 4 2
1 i
Sol. cos[z+z} :\/5—1 let 0= 2 cos'x,20¢e[0,n] - {E}
6 4 22
6 @ ~ tan (%ej +tan(§—9j
Sol. 2m+ 7m) _13n
oL 15 ) 15 _ l+tan® +l—tan9:2 1+tan’ 0
7. ) l1-tan® 1+tan0 1—tan® 0
Sol.  sin (sin 10) =31 - 10 ___ 2 2 _2
c0s20 1y x
(sin! (sin 0) =31 — 0 if 5?” <0< 77“ ) oS oS X
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13.

Sol.

14.

Sol.

15.

Sol.

16.

Sol.

17.

Sol.

18.

Sol.

@)

1- cosz(cos_1 lj + 1 — sin? (sin_1 lj
2 3

_ (1} (1)2:2_1 15
2 3 4 9 3

©))

_1( 1
cos | tan Sin sin
[ V1+x?

= CoS {tan_1 ! ]—cos cos™! 1+2?
N 2+
_ /1+x2
2+x?

)

3 2
7+7
i)

)
S
tan| tan™! 12
5
I+
12

. 7
= numerical value = ﬁ

d)

1+

0 | —

AW

2
“)

. 1
cos tan~' sin cot™’ (E)

= cos tan~' sin sin™ [%j
5

[%j
(%j - g

INVERSE TRIGONOMETRIC FUNCTIONS

|

19.

Sol.

20.

Sol.

21.

Sol.

22,

Sol.

23.

Sol.

2)
~ -b ~ ~ .
tan™’ =tan'a—tan"'b ... @)
1+ab
. b—c ~ _ ..
tan”' —— =tan™'b—tan'c = ... (ii)
1+bc
By (i) + (ii)
tan™ a_—b + tan™! b- =tan'a —tan~' ¢
1+ab 1+bc
2
tan~"2x + tan~'3x = r
4
_1(2x+3xJ T
= tan 2 = —
1-6x 4
5
-1 =1-6x2=5x
1-6x
= 6x2+5x-1=0 :>x=—l,%

Butx=-1

Ifx=-1 = tan"'2x +tan™"3x > g

@
T
tan~'x + cot'x = —
2
. T T
alsosin'x e | ——, —
2°2
= 0<tan'x+cot'x+sin'x<x
)

cot'x<— \/g ccot'x>0

YV x € R = no solution
)

» - s - I
COS™'x > SIn~'x :Efsm X > s 'x

. T
= sin'x< —
4

1
=>-1<x< —

2

. T
= -1<x<sin Z
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24. ()

n r_Ar-1
Sol. Z tan~! #1
~ 1427 . 2"

= ,i {tan_1 2" —tan™! 2"1} =tan"'2" — g

25. (1)
o0
4n
Sol. tan”! ——8M
,,Zzl nt = 2nt 4 2

26 4)
Sol. -+ x2+)2+z2=r2

tan! (EJ + tan™ (EJ + tan™ (Ej
zr xr r

22,22 22
XyTHyzm4zx” (p)(z)(2x)

3
xyzr xyzr
= tan™ Y

x2+y2+22
- = E
r

T
:tan—1 )=+ —
() 5

7. Q)
Sol. fix)=cot'x; FRY—> (0, gj

gx)=2x-x2:R—>R
fg(x)) = cot™? (2x — x2), where x € (0, 1]
T T
Hence x)e |—,—
Sg(x) [ , 2)
28. @)
Sol. O=sin'x+cos'x—tan"' x

n 1
= — —tan™' x

Domain x € [-1, 1]

29.

Sol.

30.

Sol.

31.

Sol.

32.

Sol.

But given x > 0
=x e [0, 1]

T
0= — —tan'x
2

for x € [0, 1]

T << I
4 2

©))

2n |
ZSin’ X; =nm
i=1

a

To_ .
we know thath <sin'x, < —

NS}

Equality holds good only when sin™" x,= g
1=1,2,3....2n
= x=1V i=1,2,3,....,2n
2n
= le- =2n
i=1
(0]

([cot"x] —3)2< 0
= [cot ™' x]=3
= —ow<x<cot3

&)

1n—1 —1 n in-1
sInT' x>cosT'x=— —sIn"'x
2
T
= s> —
4

1
=>x>— also |x|<1

g

= xe€ (L 1}
\/5 s
@
cos [tan"! {sin (cot' /3 )}] =y

. T -1 1
=cos [tan”'(sin — )] =cos |tan —
[tan™" 0 )] { 2}

INVERSE TRIGONOMETRIC FUNCTIONS
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3. Q)

Sol. cos lcoslcos(—m—n]
2 5

1 4 147:]

=C0S | —cos  cos| —
2 5

4. @)
. i
Sol. Since x € (E, n)

sin™! [cos(x + T —x) =sin™' (-1)= — g
35. (2

1 {\/l—sinx+\/l+sinx}
cot R

J1-sinx —«/1+sinx

Sol.

b
—<x<m
2

Rationalize the term in the bracket

4 2+2xf1—sin2x 1—cosx
= cot —— | =cot’! | ——

-2sinx

X T -1 X
cot' | —tan— | = ——tan | —tan—
( 2) 2 [ 2)

I -1 X
= —+tan tan—
2 2

. X T T
Since — €| —, —
2 [4 2}

INVERSE TRIGONOMETRIC FUNCTIONS

—sinx

. cos 0O

)

36.

Sol.

37.

Sol.

38.

Sol.

39.

Sol.

~ A
N | =

Q@

. |
sin™' x + cot™ (—j =
2

= sin”'x + cos™

SR

Gl -

@)

sin~' x — cos™ x = cos™

(98]
b=

oA

T
— —2cos'x=cos! — =
2 2

= cos'x=

oA

= 2(tan"'x)?> — 1 tan™"x — % =0

= (tan_1 x—3—n) (Ztan_1 x+£j =0
4 2

3n i
= tan'x=— ,— —

4 4
= x=-1

“

.13 12
tan |sin  —+tan —
5 3

3.2
— 4 —
L)

)

1 1
= tan tan™’ (—7] = —7
6

tan | tan

6
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40. (@)

Sol. talﬂ(XIJthan—1 x+1j
x—2 x+2

= tan™

case- I

4-2x?

=l=ox=% — (1)

p =D O+D
(x=2) (x+2)

= xe(-2,2)

..(2)

from (1) & (2)

x=t %

It (x=1) (x+1) o1
(x=2) (x+2)

= X € (-0, -2) U (2, )

(3)

4-2x? T
tan™ +n=—
3 4

case-II

from(3)& (4) = xe¢
case-IIl .. w
(x=2) (x+2)

no solution

1 .
= x=zx—= are the solutions

g

41.

Sol.

42.

Sol.

43.

Sol.

44.

Sol.

3)
tan‘1[;xj :l tan"x, x>0
1+x 2
1-x
2tan™' | —— | =tan'x
1+x
1-x X
tan”' | — | =0 tanO= ——
+x 1+x
1
xX=—
3
3)

o la

sin™ l—sin-{ P] =
X
B [3
: —_— —
2 X

= Jx =2
x=4
“)
1+x2 -1
tan”!' — =4°
X

x # 0 taking tan on both side

1+x2 —1
T o tan
X

VI+x? =1+xtan4°

1+x2=2xtan 4°+ 1 + x% tan? 4°
2tan4°

x=0,x=—2,since x#0
1—tan” 4
x =tan 8°
(2)
1
fix)y=tan'| — | ,0<x< 1
I+x
0<x<l IEx_ 2 ycqo
I+x 1+x
i
=0 = =
fmln fmax 4

INVERSE TRIGONOMETRIC FUNCTIONS
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45. (1)
Sol. Let sin'x=6
1
co0s(20) =—
(20) 3
. 1
= 1-2sin?0=—
3
. 1 . 1
= sin?0=—- = x=sinf=+ —
3 3
46. (3)
Sol. cos'x=tan"x
= xe(0,1]
N x2
tan™’! =tan™' x
X
taking tan on both side
N - X’ =x2
= 1-x2=x*
= x*+x2-1=0
—1++/5
x2= 2J_ , since x? is +ve avoid negative
result
sin(cos™" x) = sin(sin™" \/l —x2 )= \/1 —x? =2
e
2
47. (3
Sol. tan (x +y) =33
x+y=tan—33
= y=tan" 33 —x =tan™ 33 — tan"'3 = tan™"
33-3 3
=tan! | —
1+99 10
48. (2
Sol. tan? (sec™ 2) + cot? (cosec™ 3)

tan? (tan™ B ) + cot? (cot™’ NO) )
3+8=11

INVERSE TRIGONOMETRIC FUNCTIONS

49.

Sol.

50.

Sol.

3
Using properties
tan-! x + cot'x = =
2
a x
= —==
x b
= x=+ab
statement-1 is true
m -
tan™! (—j + tan™! :1 = tan~' 2 + tan" 1
" 1+— "
n
—tan™ n_r
n 4
@
sin™" (ax) + cos™'y + cos™" (bxy) = g
(1) a=1, b=0
= sin'(x) + cos™'(y) + cos™' (0) = g

= sin”'x +cosly=0
= cos'ly=—sin""x
=
=

cos™'y=cos™" \1- X
X2+ y2 =
(2) sin" (x) +cos™'y +cos™ (xp) = g

= cos' (y) + cos'(xy) =cos'x.
= cos" (xy2—\/(l—y2) (1—x2y2))
=cos'x.

= 02— J1-y)(1-x2y) =x

= 1-x2-)2+x32 = 0

= (I-x)1-)») =0

(3) sin™' (x) +cos'y +cos” (2xy) = g
= cos™ (2)6)/2 —\/(l—yz)(1—4x2y2)j

= cos'x.
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= 2?2 - \/(l—yz)(1—4x2y2) =x B3 @
X
Sol. x) is defined if -1 £ ——-1<1and cosx>0
= 2x2-x= \/(l—yz)(1—4x2y2) ) 2
= At -dxlyt= 1oyt - Axd? o+ dxdy or 0<X <2and- T <x<X or
= x2+y? =1. 2 2
. I
(4) sin”'(2x) +cos™'y + cos™ (2xy) = 5 0<x<4and— g< X < g
= cos™’ (2 2x—\/l— 2)(1-4x2)? j
4 ( y)( y) xe[O,gj.
= cos'(2x)
= - \/l—yz—4ny2 +4x?y* =2x. M.
= I-dx—)2+4x?)?=0 Sol.  Since sin™’ (ij + cosec™ (éj -z
= (1-4x?)(1-)?) =0. 5 4 2
51. (2
Sol. flx)=>——2"—" s defined if 5 2
V9 —x2
X T 4
-1<x-3<1 = sin™’ [gj E sin™! (gj
=2<x<4 (D)
&9-x2>0=>-3<x<3 ..(2) (> »
Hence from (1) & (2) = sin 5 - cos
we get2 <x<3
. Domain = [2, 3) sin~! (fj = ( j
52. (3 5
Sol.  Given that cos™ xfcos*% =a = x=3
> 55. (1)
= cos™’ 2+\/1—x2 -2 | =a -1 1
2 4 Sol. — <x<—=
3 3
2 p—
2 J1-2? l—yT =cos o x=tan
- T
2 a <f< =
=2 Jl-x° -2 =2cos o —xy
4 tan~'y = 6 + tan™ tan 20 =0+20=30
On squaring both sides, we get X
41— x2)(4— 2 _ _ 3tan6—tan” 6
% =4 cos?a. + x?)% — 4xy cos o y=tan 30 1-3tan2 0
= 4-42—)?+x%2 =4 cos’o+x%2 —4xy cos o 3y 3
= 4x2—4xy cos a t)? =4 sin’a y= |32
-3x

INVERSE TRIGONOMETRIC FUNCTIONS
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56.

Sol.

57.

Sol.

58.

Sol.

)

P | Y
= .[sin 2x+—
7 \J 6

L b
For domain sin™' 2x + g >0

= fESsm‘QxSE
6 2
1

= — —<2x<1
2
1 1

= —— <x< —
4 2

3)

1+ x2

@)

23
cot Y cot™! (1+2+4+6+ ... ... +2n)
n=l1

cot Xcot™'(1 + n(n + 1))
(n+1)—n

cot Y tan™
1+n (n+1)

23
cot Z (tanf1 (n+1)— tan ! n)

n=1

cot(tan-'24 — tan~'1)

cot(tan_1 ﬁj

1+24
,25) 25
cot|cot — |=—
23) 23

INVERSE TRIGONOMETRIC FUNCTIONS

59.

Sol.

60.

Sol.

@
11w

2sin' x+cos ' x = ?

T -1 1lx
—+sm x=—
2 6

| 4r
sm  xX=-—
3

Never possible, so no solution.
ey

sin"!(sin 5) > x? — 4x

= sin’!(sin 2n - 5)) > x? - 4x
= 5-2n>x*—4x

= xX*-4x-(5-2n)<0

4+ fl6+4(5-2m)
X =

2

g dENA+S-2n \/4;5—2“:21‘/_9_2“

= xe(z—J9—2n,z+J9—2n)

= |x—2| <9-2m

Integer Type Questions (61 to 71)

61.

Sol.

62.

Sol.

)

sin L(—Ej =sin0=0
6 L 6

20
20
Z sin”! x; =10m
i=1

T .
5 <sin'y, <

N3

20
= —10n< > sin'x; <10z
i=1

so x,=1
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63.

Sol.

64.

Sol.

65.

Sol.

66.

Sol.

67.

Sol.

3)

. . . 3n
sin"'o + sin”'B + sin~'y = >

= sinlo =sin7'f =sin"ly =

SR

= a=p=y=1
= of+Pytya=3
©))

T
cot'x+tan"' x = E

=
Il
w

SO

)

1 3 -1 1
cos'— —sin”' — =cos'x
5 5

3
= cos™’ g —cos™ g =cos™'x

= 0=cos'x

= x=1

as)

sec? (tan™'2) =1 +tan?(tan"'2)=1+(2)>=5and
cosec? (cot'3)=1+cot? (cot'3)=1+(3)>’=10
= sec?(tan'2) + cosec? (cot'3)=5+10=15

)

( 1 1 1 1]
cot |tan —+tan —+tan —
2 5 8

7+7
112 5
b
10

=cot | tan +tan~

0 | —

= cot|tan —+tan —
9 8

o)
2

= cot |tan =cot [tan"'1] =1

68.

Sol.

69.

Sol.

70.

Sol.

71.

Sol.

3)
cot'7 + cot'8 + cot 18 =6

= cot‘(7 8-1
7+8

j +cot'18=0

11
= cot™ (?j +cot'18=0

2.18—1
= cot'|=——| =0
E+18
3
= cotf=3
)
n_n n i
cot! — >— = —00 < — < cot—
n 6 T 6
:n<n\/§ neN , n, =5
3)

- 3sin 260 s
sin”! | —— | = —
5+4cos260 2
Taking sin on both side
35in20
5+4co0s20
= 3sin20 =5 + 4 co0s26

6tan 0 1-tan’ 0

> ———- = 5+4 ———

1+tan” 0 1+tan” 6
= =>tan’0—6tanO +9=0
tanf =3
1)
sin”'x + cos™" (1 — x) =sin™" (—x)
2sin'x tcos' (1 —x)=0  here xe[0, 1]

for xe[0, 1] 2sin”'xe[0, n] and cos™'(1—

X) € [O,g}

There sum is equal to zero when both terms
equal to zero it gives x = 0 is only solution.

INVERSE TRIGONOMETRIC FUNCTIONS




MATRICES & DETERMINANTS

Single Option Correct Type Questions (0] to 57)

Sol.

Sol.

Sol.

Sol.

1
AB=0

cos’ B cos® ¢+ sin Bsin ¢pcosBecos B
cos” dcosBsin B +sin’ Bcos dsin d
cos’ Bcosdsind + sin’ ¢dcosBsin B
cos Bsin Ocosdsin d+sin’ Bsin® ¢
100
0 0
N cosOcosdpcos(0—¢) cosOsind(cosO—d)
cospsinOcos(0—¢) sinOsin pcos(0—¢)

oo
1o o
:cos(ef¢)=0:97¢=(2n+l)g
)

A4=31

- AB=3IB

AB=3B
“

3 4 5 -8
X= = X2=
1 -1 2 -3

(- 1B=B)

For n =2 option (1), (2), (3) are not satisfied.

Hence option (4) is correct.
1)
A2=4
= AVA2=A4"4A=4=1
. (]+A)10:(]+ 1)10:(2[)10
=1024 1 =I1+klI=(k+ 1)1
k+1=1024

Sol.

Sol.

Sol.

Sol.

= k=1023

@

(A+B)(A—B)= A2+ BA-AB + B2 A B?
3)

a c
AT=A42-24 =
b d

a b|lla b 2a 2b
B L d} L d} B {2(: 2d}

3¢ c+2b| | d*+bc bla+d)
|:b+2c 3d }_L(a+d) bc+d2:|
= 3a=a*+bc, c+2b=2b, b+2c=2cand
3d=bc+ d&?
= c¢=0, =0, a=03 andd=0,3
= (a,d)=1(0,0), (0, 3),(3,0), (3,3)
buta+d=2
so no such matrix is possible
1
A = A'"is symmetric
(1) (44")'=(A4")'A"'=AA' (so AA' is symmetric)
(3) (4'4) = A'(A") = A'A (so A'A is also

symmetric)

@
AT=—4
(AT = (AAA —--mmv AT = (AT AT AT —meeev A7)

=" foralln e N
Ay =1y 4

An
(An)T:
-A4" if n is odd

if n is even
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Sol.

10.

Sol.

11.

Sol.

12.

Sol.

13.

Sol.

14.

Sol.

“)
|A|+| A" |=2| 420

C)]
AB = C = det (4) det(B) = det (C) = det(B) =
-1
@

For nth order determinant A = |Cij =pr-l

(1) For 3% order determinant A = D31 = D2

.. (D)
(2) From (1) if D=0then A=0
(3)D=9=32
A= (3?)?=3* (A is not a perfect cube)

©))

a b
A={ },bc;to
c d

Characteristic equation is |A fo| =0

a-x b
=0
c d-x
(a—x)(d—x)—bc=0
xX*—x(a+d)+ad—bc=0

On comparing with the given equation
xX2+k=0

atd=0k=ad—bc= |4

1

If we interchange any two rows of a

determinant in set B, its value becomes -1,
hence it becomes a member of set C.

= Number of elements in set B is equal to
number of elements in set C.

= Statement - 1 is true.

AlsoBNnC=¢c4

= statement-2 is true.

But statement-2 is not a correct explanation of
statement-1.

“
_‘ 2 142

= — —472) =
i 7 = |4 =14-(1-47)=9

15.

Sol.

16.

Sol.

17.

Sol.

statement 1 is true and obviously statement 2 is
false.

“

, 1 o [1 -10
adj A0 = =
~10 1 0 1

10 100] [1 -10] [11 90
B= + =
{0 10} L) 1} {o 11}

bi+by+b3s+bs=22+90=112.

3)
Taking C, —» C, - (C,a. - C,)
we get
a b 0
A= |b ¢ 0
2 1 2o+l

=(1-2a) (ac—b?)
1
.. non-invertible if o = E and if @, b, ¢ are in

G.P.

3)
3 3 4
A=1]2 =3 4}
0 -1 1
3 4 47[3 -3 4
A=A2.4=]0 -1 0|2 3 4
2 2 3[lo -1 1
1 -1 0
— 4= |2 3 -4| and
2 -3

MATRICES & DETERMINANTS
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18.

Sol.

19.

Sol.

20.

Sol.

21.

Sol.

At =

oS o =
oS = O
—_ o O
Il
~

= AL =4"

@)

1
A=10
1

S NN =

57
1|;A3=542—-6AI+ PP
2

(by [ A=21[=0)
©))

. 1 2 a 0
Since 4 = and B =
HMECTEN
1 2||a O
Now AB=
BN
3 1 2(la O
3 4110 b
|a 2b
3a 4b

{a O} {1 2} [a 2a}

and B4 = =

0 b||3 4 3b 4b

If AB=BA = a=b

Hence, 4B = BA is possible for infinitely many
B’s.

()]

Given, 42— B2=(4—-B) (4 +B)

= A2-B?=A4%2-B°+AB-BA

= AB=BA
3)
5 5a «a
Since,A=10 o Sa
0 0 5
5 Sa a
A2=10 o S5a
0o 0 5

MATRICES & DETERMINANTS

22.

Sol.

23.

Sol.

25 25a+50% 100+ 250>
=0 ao? 502 + 250,
0 0 25

25 250450’ 502

= |42=10 o’ 502 + 250,
0 0 25
25 250+5a’ 5
=25 = 6250
0 a?
But |4]2 =25

62502 =25 = |a| =% .

3)
As det (4) =+ 1, 47" exists and

A= (adj A) =+ (adj A)

1
det (A)
All entries in adj (4) are integers.

A1 has integer entries.

a b 1 0 .
c d|l |01 o A4%=1)

a*+bc ab+bd 10
= = = b(a +d)
ac+cd be+d? 0 1
=0,cla+d)=0

anda?+bc=1,bc+d?=1 =a=1,d=-1,b
=c=0

1 0 1 0 1 0
IfA= ,then 42 =
0 -1 0 -1/]0 -1
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24,

Sol.

25.

Sol.

26.

Sol.

det 4 =—1 (Statement I is true)
Statement I tr (4)=1-1=0,

Statement II is false.

3)
a a4, 4
Letd= | b b, b
G & G

= det(4) =a, (b,
+ a, (b1c2 - C1b2)

=a,b,c, — a,c,b,

-c,b) —a, (b,c,—c,b,)

+ a,c,b, —a, be,+ abc, -
a3c1b2

if any of the terms is non-zero, then det (A) will
be non-zero and all the element of that term will
be unity

Now there are 6 elements remaining out of
which any one can be unity.

Hence number of non-singular matrices

= °C x °G

choosing any one triplet choosing any one element

Hence correct option is (3)

@)

a b a b||la b

Letd= ;A% =

c d c d||lc d

_ | @ +bc bla+d) _{1 0}
cla+d) bc+d? 0 1

= a+d=0 and a®+bc=1

= Tr(4)=0

Statement-1 is true

Statement-2 |4| = ad — bc =—a? —bc=—1

Statement-1 is true statement-2 is false.
Hence correct option is (2)

1)
X
B=|-c x
b —-a x

27.

28.

Sol.

29.

Sol.

30.

Sol.

Transpose matrix formed by cofactors of B =

2 2

a“+x~ ab—cx ac+bx

ab+cx b*+x? bc—ax

ac—bx bc+ax c*+x°

—=adjB=4

= JadiB| =4

= |8 = |4

2

A'=4, B =4

P=A(BA)

P'=(A(BA)) =(BA) A" =(A'B')A'=(4B) A
= A(BA)

. A(BA) is symmetric

similarly (4B) 4 is symmetric
Statement(2) is correct but not
explanation of statement (1).

Q)
o 0][e O ® 0
Hz_{o m} {0 m}_{o wz}

k k+1
It me= | @ Ok thenmer= | O
0 o 0

k+1
(Q)

correct

So by mathematical induction

B 0)70 O B ® 0 B
7 2o
3

adj(4B) = (adj B) (adj 4)
so statement 2 is false

“@
1 1
Aw, +u)= |1 u, +u,=4"|1
0 0
1 .
A''=—adj4; |4=1
| Al

MATRICES & DETERMINANTS
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31.

Sol.

32.

Sol.

33.

Sol.

1 0 O
A1'=1-2 1 0
1 -2 1
17 0 O 1 1
Nowu, +u,=|-2 1 0| |1]=]-1
17 -2 1 0 -1

4)

BBT= B(4ATYT
=B (A7)"
= BA(AY
= A ATA(A)T
= A7 AAT(4)T
= JAT(A)T
:AT(A—1)T
= AT(AT)"
=1
C)]
AAT=91

1 2 2
=2 1 -2

a 2 b

K 2 al

2 1 2| =9

2 2 b]

1 0 0]

0 1 0

0 0 1]

= a+4+2b=0,2a+2-2b=0,a>+4+bH=9
= a=-2,b=-1.

@

A*—54+71=0

= A*-54=-"T1

= 4> = 54| = |- 71|

= |4] |4-51| =7

S0 |A| can not be zero
A*—354+71=0 |4]#0
= A4-51=-74"

MATRICES & DETERMINANTS

34.

Sol.

35.

Sol.

1
=A== (51-4)

Hence statement 1 is true

Now A —24>-34+1=A(4>) —-24>-34+1
=A(5A-T)—-24>-34 +1
=342-104 +1
=54-201 =3((54-70)-104+1
=5(4 - 41)

Statement 2 also correct

“

i

a==*1 a=4
(1) and (2) not satisfied simultaneously so no

real solution of a..

(0]
1 1
A= {0 J and Q= PA PT and

X =PTQ05 p
We observe that O = PA PT
Q? =(PAP)(PAPT)=PA(P"P)
A PT =PA(IA) P"= P A% PT
Proceeding in the same way, we get
Q2005 =P A2005 PT

Also 4 = ! ] A? = ! 2
47 o 1) TP T o 1
And proceeding in the same way
o005 — 1 2005 |
0 1 ]
31| |31
9 9|l 2 9 10
ppo| 2 2|2 2 { }
1B 80T
2 2 2 2
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Now, X = PT (%05 P = PT (P40 PT) P = (PT
P) A2005 (PTP) :1A2005 [

s |1 2005
0 1

36. (3

Sol. A" =4]" ; |43 =125
a 2
2 o
-4=5= a=+3

37. @
Sol.

4P =125 = =5

PT=2P+1]

= (PY=QP+IT
= P=2PT+]

= P=2QP+D+I
= 3P=-3]
=>P=-1

= PX=-IX=-X

38. (2

39.

1
Sol. P=|4

16 40.

A o O
- O O

0
= Pl= 8 1
8

P = 12 10 41.

- 42.
1 0 0

PO = 4x50 10
|16(1+2+...+50) 4x50 1

1 0 O
pY=| 200 1 0
120400 200 1

PSOfQ:I

Sol.

Sol.

16(1+2+3) 12 1 Sol.

> Sol.

0 Qv iz i3
:{ 200 O|—]dy Ty Oy
20400 200 1 Q31 Q32 O3
1
=0 1 0
0 01

= 200-g21=0=g21=200
20400-¢31=0 = g3 = 20400 and

200-g2=0 =@32=200
O3+ _ 20400 + 200 103
O, 200
“)
1 x 1 matrix [0] i.e.1
|0 a.

2 x 2 matrix 0 e 2x1=2

0 a b
3x3matrix ie|]-@ 0 C|2x2x2=8

-b -¢c O
Total=1+2+8=11

2)
Here A2=A4 = a?+bc=a,blatd)=>b
clatdy=c,bc+d?*=d

coabed#0 Latd=1

= bc=ad

= bc—ad=0

= |4|=0 Ans.

3)

Here AA'=A'A =a=b

@
a; by c

LetA=1la, b, ¢, = (a,bc, +ab, c, +a,
az by c3

c¢,) a,b,c, +a,b,c, +a,b,c,
.. each element of A is either 0 or 2 , therefore
the value of A cannot exceed 24
A=24 =ab,ec,+ab, c,ta,b,c,=24=
8+8+8
=a,=a,=a,=2, by=b,=b=2,c=c,=c
=2

MATRICES & DETERMINANTS
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43.

Sol.

44.

Sol.

45.

Sol.

46.

Sol.

47.

Sol.

but in this case A=0

0 2 2
2A=12 0 2/=0(0-4-2(0-4)+2(4-0)
2 20
=0+8+8=16
3
abc b’c c’b
Here A= [abc c?a ca?(=0
abc a’b b?a

= —a?b*c? (@ +b*+ 2-3abc)=0
= (at+b+c) (a*+b*+c?—ab—bc—ca) =0
=a+tb+tc=0 Lazb#c#0

3)
Given can be written as
1+3/A 1—l 1+E
A A
q r 5 t 1 2 3
=t =4 —=1+—= ==1 1-=
AFREYARERPT A2 A
1—% 1+i 3
A A
Taking limit A — oo
1T 1 1
p=1 -1 1=-4
1 1 3

C))
Let 4 = diag(a, a, a, ....a,)

Ad= diag(a?,ag,ag, ..... an)
A3=4

= a=0, 1,-1

.3
Soal=a,

. Total Number of diagonal matrix = 3"

(2

Here f{x) =2 sin?x + 2cos®x =2 .. f'(x)=0
n/2 /2 T

J' (F(x) + f'(x)dx = I 2dx = 2xZ =1
0 0 2

3)

A+B=AB

= I —-A-B+AB=1,
:[n

=, -4)U,-B)

MATRICES & DETERMINANTS

48.

Sol.

49.

Sol.

50.

Sol.

= (-Ay'=(I~B) .. (I~B) (,—A)=1

= [-B-A+BA=1 = A+B=BA
" AB=BA
“)
B=-4"B4 .. AB=-B4
= AB+BA=0

(A+ B+ A2 +AB + BA+ B = 42 + B?
(©))

As PO =kl
= 0=kP'l
k
now O = — (adjP) 1
[P
-0 = K |- - (3u-4)
(20 +12a) ~
100
010
0 0 1
ok ok
T3 g = 20+ 120) ¢
—k
_4)=? = 2Ba+4)=5+3a
3a=-3 a=-1
K [1]
also |Q| = =
[P
k2 K3
2 (20+120)
(20 + 12a) = 2k = 8 =2k
= k=4

(1) incorrect

(2) incorrect

(3) IP(adjQ)| = |P| ladjQ| = P| |OF = 2%(2°)* = 2°
correct

(4) |Q(adjP)| = |0| ladjP| = |Q| |P]*= 2°(2°)* = 2°
incorrect

(2)

Make C, — C, + C, we get

determinant = f{0)
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51.

Sol.

1 tan6+sec’® 3

=10 cos0 sin®
0 —4 3
= 3cos0 + 4sinO
= f(0)=0
= —3sin0 + 4cos6 =0
4
= tanO= —
an 3

4

0=tan"! —

= an 3
. L4

= f0)is T for [O,tan 5}

and { for [tan‘1 EE}
32

max f{0) is at 6 = tan™ (%)

= max f(0)= 3[%)+4(%J =5

minimum f{0) isat 0 =0

= minf{6) =3
4)
3 -2 3
A=(2 1 -1
4 -3 2
-1 -5 -1
AdjA=]-8 -6 9
-10 1 7
o d|=-17 = 4= AdA
Al
1 5 1
41-118 6 -9
7l -1 7
3x+0+3z 8+2y
= |[2x+y+0 |=|1+2Z
4x+0+2z 4+3y

3x +3z=8+2y
2x+y=1+z

Uy

52.
Sol.

53.
Sol.

54.

Sol.

55.
Sol.

= 4x+2z=4+3y
By Solvingx=1,y=2 & z=3
0))
AB=4
Premultiplying by B
BAB = BA
BB=B
B?2=B
= B isidempotent
similarly on post mutliplying by 4
ABA = A?
AB = A?
A=A42
= A is idempotent
(C))
For orthogonal matrix 44" =1
0 28 vy 0 o «

=la B v |[|2 B -B
a B v A A
1

o ~ O

0

0 0

0 1

4ﬁ2 + y2

= 2[32 _ yZ

_2[32 + ,YZ
100
=010
0 0 1

= A= 1200, - 2B 20,
a2 —P2—y2=0, a2+ p2+y2=

_2B2 +y2
o2 _BZ —VZ
o? +[32 +y2

2% —v*
o? +B2+y2
GZ—BZ—YZ

1 1 1
=4 — =4+— =+ —(—
a \/533 \/63'}’ \/g

3
1 1 3 0 0O
4=15 2 6| =4=|0 0 0| =4
-2 -1 -3 0 0O
is nilpotent of order 3.
1

ladj 4] = |4 = 4], for n =2
adj (4).adj(adj (4)) = |adj (4)[ 1

MATRICES & DETERMINANTS
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56.

Sol.

57.

Sol.

= A.adj (4).adj(adj(4)) = [adj(4)|4
= |A|.adj(adj (4)) = 4| 4

= adj(adj (4))=4

Q)]

Statement-1: Determinant of a
symmetric matrix of odd order is zero
Statement-2 : det (47) = det(4)
det(—A4) = (- 1)" det (4) where 4 is a n X n order
matrix

@)

2 -3
A=
A2 =34 -101=0

A2=34+ 101
342+ 124 =3(34 + 10I) + 124 = 214 + 301

42 63 30 0
214 + 301 = + =

-84 21 0 30
72 63
-84 51

. 51 63
adj (214 + 301) =
84 72

skew

Integer Type Questions (58 to 67)

58.

Sol.

59.

Sol.

®

A(dj A)=|A| 1,= k1, = k=| 4| =8
)]

A= AAT

10 5a -b||5a 3
e M s [

=252+ b =10a+3b & 15a-2b=0 &
10a +3b=13

3.15a

= 10a + =13

65a=2x13

N

N

suy U U
2
(Il
oo G

S
Il
w

MATRICES & DETERMINANTS

60.

Sol.

61.

Sol.

62.

Sol.

63.

Sol.

@
sinx cosx tanx

fx)=| x> x? X

2x 1 1

=sin x (x2 — x) — cos x (x3 — 2x2) + tanx (x3 —
2x3)
= (x2 —x) sin x —x2 (x — 2) cos x — x3 tan x

1
=2 = (1—;) sin x — (x — 2) cos x — x tan x

Iim&)z() =0-1-0+2-0=1.
x-0 x

3)
1 1 1
HereA=abc[‘|+—+—+_j
a b c

= abc(‘l = abc + (ab+bctca)

. ab+bc + bcj
abc

Now atbt+c=-3
abtbctca=4
abc=-1

SLoA=-1+4=3

)

AB=B

ap+bq| |p

{cp+dq}_{q}
= ap+bg=p

cptdg=q
Eliminating p and g we get
= ad—bc—(atd)+1=0
= ad-bc-3+1=0
= ad-bc=2 =
®)
Let A = diagonal (a, b, ¢), B is any other square
matrix of order 3

AB = BA

a=b=c

givena + bt c=12

a=b=c=4

|[A4|=abc=4.4.4=64

1

A2 =8

4] =2
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64. (1)
Sol. Here A2=3A4 21 .. A8=2554— 2541
=255, =-254
SAtu=1
65. (4
k-1 2k 2k
Sol. det(d)=| 2k 1 -2k
2k 2k 1
C,— C,-C,

%k-1 0 2k
= | 2k 1+2k -2k [ R,>R,-R,
2k 2k+1 1

%k-1 0 2k
0 1-2k| =Qk+1)y
2k 2k+1 1

£

B is a skew-symmetric matrix of odd order

therefore det(B) =0
Now det (adj A) + det (adj B) = 108

66.

Sol.

67.

Sol.

{Qk+1)*}2+0=10°
2k+1=10,as k>0
k=45
[k]=4

uuul

11 1+x°
xx2[0 2 6x°-1
0 6 2x*-2
= x¥(12x° +2) = 10
6x°+x3-5=0
=>6x5+6x*—5x3-5=0
6x2-5)x*+1)=0

=>x¥=-1,x=—

6

13
x=-1,x= (Ej so two solutions
an

|P|=1(12-12)— (4 6) +3(4 - 6)=20.— 6
|P|=|AP=16=20-6=16=a=11.

MATRICES & DETERMINANTS




APPLICATION OF DERIVATIVES

Single Option Correct Type Questions (01 to 63)

Sol.

Sol.

dr 4 dr

77 lit/min.

4m

—

2m
77x103 = 22 L w70 x 70 x 4"
74 dt

(- 1litre = 103 c.c.)
dh

. — =20 ecm/min.
dt

3)

Let AC be pole, DE be man and B be farther
end of shadow as shown in figure

From triangles ABC and DBE

45 _15 3y=1.5x
x+y y
C
4.5 £
4 x D B
D s, (+p- DB

dt dt dt

Sol.

Sol.

Sol.

Sol.

Sol.

Sol.

©)]

2x%2-1 . .
= is even funciton.

y

Even function is nonmonotonic.

@

Fx)=6(*-3x+2)=6(x-2)(x—1)

for monotonically increasing, f'(x) > 0
=x e (-0, 1)U (2, o)

@

S/ x)>0

= -sinx+x>0=x>sinx = x €(0, ©)
@

f(x)=1-sinx>0 V xR

= fix)isM.IL

@

f(x)=3x>+2ax+b+5sin2x>0,V xeR

sin 2x > — 1
f’(x)23x2+2ax+b—5 VY xeR
332 +2ax+b-5>0Y x e R
4a2 —43.(b-5)<0

@ - 3b+15<0

U u Ul

@™

f'(x)=3(a+2)x276ax+9aS0 V xeR
= a+2<0 D<O0

= a<-2ae (—0,-3]U]0, )

= ae(-w-3]



PARAKRAM JEE MAIN BOOKLET

9. @

Sol.  f{x)=sinx+cosx= V2 sin (g+x)

\/__
—/

1

).

_7IT I n 2n
4 4 4
2+
10. (1)
Sol. f(x)=10g(x—2)—l
X
11 Xt 4x-2
9= x=2 ? x?(x— 2)
_ X H2x-x-2 _ (x+2) (x-])
x*(x=2) ¥ (x-2)

but log(x — 2) is defined when x > 2
= fix)isM.I forx € (2, ©)

1. 3
Sol.  The function f{x) = x> increases V x and the
function

6x2 + 15x + 5 increases is

g®>0 = 12x+15>0

= x>-5/4

It is given that f{x) increases less rapidly than
g(x), therefore function ¢(x) = f{x) — g(x) is
decreasing function, which implies that ¢'(x)<0
=32 12x-15<0=>(x-5) (x+1)<0

= —-1<x<5

Hence, x3 increases less rapidly than

6x> + 15x + 5 in the interval (-1, 5)

12.

Sol.

13.

Sol.

14.

Sol.

15.

Sol.

16.

Sol.

@
fx) =x2 ln[lj = 2 inx
X

fxX)=—2xInx+x]=—xQInx+1)
+

1
0 1
Je
= maximum at x = L
Je
“
fx)=hx+1

.. 1
Local minima at x = —

e

+
T
0

Q| = =

No local maxima

@

f(x)=asinx+§ sin 3x
f(x)=acosx+cos3x

atx=§ ,f(x)=0:>%—l=0:>a:2

©)]

@ =22 +4%2 1625 4+ 1002 98y

Minimum at x =0
| +
T

B 0

©)]

[38)
N
INEE 3
SIS

APPLICATION OF DERIVATIVES
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17. @
Sol. A17) <Al and 1) <AD)
~2+1logy (h*-2)<5

0<b?-2<128,2<h? <130
18. @

Sol. Minimum value of f{x) is % atx = %

19. @
Sol.  flx) =3x*— 8x3 + 1242 — 48x +25
F)=12x3 — 24x% +24x — 48 =0
= P22 +2-4=0
= (2+2)(x-2)=0
= x=2¢€]0,3]
£0)=25
A2)=48 —64+48 —96+25=—139
A3)=243 216+ 108 — 144 +25= 16
2. (@)
Sol.  f(x) =cosx —sin 2x

S(x)=0

. 1
= cosx=0,s1nx=5
T b
= x=—,x=—
2 6
x=0, f0)=—
i T 3
x=—, —|==
: (3)-3
o ) 1
X = s f(zj 2

3

.. 1 .
Minimum = E R Maximum = —

~

APPLICATION OF DERIVATIVES

21.

Sol.

22.

Sol.

@
h=R(sin 6+ 1)
3

v—rt—(Rcose)2h— cos2 0 (1 + sin 0)

3
ﬁ_ﬂ(cos 0 —2sin 0 cos O (1 + sin 0)]
do 3

3
= % cosB(c052972sin6725in2 0)

_ R’ cos0 (1 -2 sin O — 3 sinZ 0)

=(1-3 sine)(1+sin9)§

= maximum when sin 6 = %
h 2
= — ==
2R 3

V= % B sin20 cosd

i =§ il (2sind cos20 — sin30)

Psin® (2-3 sm29) 0 at

1.
3
sinf = \/7 = tanb =
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23.

Sol.

24.

Sol.

25.

Sol.

@
RZ+ /2 =2
R-i2 2

volume of cylinder ,

y=nR2 (2h) =m (2h) (NP = 1> )

‘2—: =2 (2 h2) + 2mh(-2h) = 0

= r2=3h2
r
= h=—4=
NE)
v r
— <0 ath= —
> NG
2 3
r b F 4nr
= V7 =21 —|r —-——|=
max \/g{ 3J 3\5
C)]

f'(x) = —x sin x + 10 + 6x + 3x?
f'(x) = (3x> + 6x + 6) + (4 —  sin mx)

positive positive
fmin(-2) =cos 2n—20+3 x4 -8
=13-28=-15

@

Assume flx) = x/¥ and let us examine

monotonic nature of f{x)

f(x) = <X (ﬂj
X

fxX)>0=x€e (0,¢)

and f(x)<0=x € (e, )

Hence fix) is M.D. for x>e
e1/&
(1 00)1/100
(1 01 )1/‘\01
1
e 100 101

and since 100 < 101
= f(100) > f(101)
— (100)1/100>(101)l/101

26.

Sol.

27.

Sol.

28.
Sol.

29.
Sol.

(©))
I_—X, x<1, x=#0
2
Sx) =
x—1 1
5 X2
X
The given function is not differentiable at x = 1
sz%, x<1, x#0
S0=17 7
2 1
—3*—3, x>1
x> x
Now f'(x) <0
-2
x3 <0 given x<1
= 2x
“2 20 when x>1
X

=>x<lorx>2 =xe(0,1)U (2, )
C))
df(x):( 1 +1Jl 2
dx Jo2 1% n 0 2dx
Domain: 0 < x <1,

atx=0fx)=0,

atx=1 fx)=Gin 1 1+tan 1 1)/n+ 21
T T

_2 4., 1

T

11
x) €0, —
0 €0, ]
“)
If range of f(x) is not R and ¢ does not belong
to range of f{x) then it is not necessary to have
one solution.

@
Given that f'is a real valued function s.t
fx)fx)<0VxeRr

S(x)
| f(x)]
since f{x) f'(x) <0
= L wi<0

dx

Now, di o) = 1)
X

= |f(x)| is a decreasing function

APPLICATION OF DERIVATIVES
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30.

Sol.

31.

Sol.

32.

Sol.

€)

2(x) is monotonically increasing

=g ®20&fix)isMD. = f(x) < Odi (fog)
X

) =% ((F(g))=1((g @) gx) <0

as f(x) £ 0 & g® =2 0 = (fog) (x) is
monotonically decreasing
Alsox+1>x—1=fix+1)<fix—1) as flx)
is M.D.

= g(fix+1)<g(flx—1))as gx)is M.L

Q)]

x>1=flx) 2 A1)

x> 1= g(x) < g(1)

= flg) <flg()

= hx)<1 B )]
Range of /(x) is subset of [1, 10]
= hx)=>1 ... (i)

By (i), (ii) we have h(x) =1 = h(2) =1
1

We have d—V =2
dt

i(lnr3j:2
dt\ 3

[Here r=h, as 6 = 45°]

= wr=2
o A2 @
dt

Now, perimeter = 27tr = p (let)

= i(an) =2n i = i ...... (ii)
dt w?) 7

(Using equation (1))

When 4 = 2 meters = r =2 meters

Hence d_p :% =1 m/sec.

APPLICATION OF DERIVATIVES

33.

Sol.

34.

Sol.

35.

Sol.

36.

Sol.

37.

Sol.

= f{x) is minimum at x = 0
= fix),x=0

= min (f{x)) = -1

@™

Jx)= {Zx ; x>0.

fx)>0=a>0
(2)

Here,

a; x<0,

d*y 10

a2 9y3

From the given points we find that (0, 0) is the
2

point of the curve where —;) does not exist

dZ
but sign of d—gj changes about this point.
X
.. (0, 0) is the required point.
)
al , O<x<l1
S = 141-x?
-1 R x>1
Maximum of f{x) exist at x = 1
@
o)=L +2bx+1
X
S=1D=0
—a-2b+1=0
a+2b=1
S(@2)=0
Lrap+1=0
2

=>a+8+2=0

-6b=3= b= _?1 ,a=2
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8. (3)
Sol. f(x)=3x2—3p2x+3p® -3
=3(@-p)*-1)

=3 -+ x-(@-1)
=>p-1>-2and p+1<4
=>p>-landp<3
=-1<p<3

39. (3

Sol. 2/+2mr=440
A=12r=—2m/2 + 440r
d4

— =—4nmr+440=0
r

40.

Sol.

2
S=2nrh=2nH [r—”—J
R

a5 _ 27IH(1—£]
dr R

. R
Maximum at » = 5

41.

Sol.

42.

Sol.

43.

Sol.

44.

Sol.

@

Area=ab +

(%azsine cos6+%bzsin9cose) .2

(a® +b%)

=ab + sin 20

2 42
. . a“+b
Maximum area is ab + g

@
S =

xl/x

. (1 —Inx)
f(x)<0,whenx2>e

fx) is decreasing function, when x > e
T>e
= fm) < fle)

nl/n<el/e e

=e>n
.. Statement-1 is True, Statement-2 is False
()

Area of AOPQ is minimum when (8,2) is
midpoint of line. So, P(16, 0), 0(0,4)

()

1) =506 — 20519

x = 0 is stationary point. Statement-2 is ture.

J(©0)=0

EHIERERE

A1)=0

.. Global maximum is 0. Statement-1 is true.

APPLICATION OF DERIVATIVES
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45.

Sol.

46.

Q)

Let g(x) be the inverse function of f{x). Then
Agx) = x.
1
S f g =1 Le. g'(x)=
S'(g()). g'(x) ie. g'(x) &™)

s g = S "(g(x)-g'(x)

-1
(/' (g()?
In tatement-1 f'(g(x)) > 0 and g'(x) > 0
. g"(x) <0 and so the concavity of f~ 1(x) is
downwards
.. statement-1 is false
In statement-2 f"'(g(x)) > 0 and g'(x) <0
- 2"(x) > 0 and so the concavity of f~ 1(x) is
upwards

*. statement-2 is true

()

Sol.

47.

Sol.

(cos x — sin x)

/@)= -

1+ (sinx +coswx)

M

Graph of y = x> — px + ¢ cuts x-axis at three

distinct pints

/ LS

APPLICATION OF DERIVATIVES

48.

Sol.

49.

Sol.

50.

Sol.

Q =0:>x:i\/Z
dx 3
Maxima at x = — \/% , minima at x = \/%

)
P (x)=4x>+3ax*> + 2bx + cand P'(0) =0
= ¢=0.
P’ (x) = x(4x2 + 3ax + 2b)

2
D=94-32b<0 = b> 93%>0

(" P’ (x) = 0 has only one root x = 0)

P1)<P()

=a>0

P’ (x) has only one change of sign. =x =0 is
a point of minima.

P-l)=1-a+b+d, PO)=d
P)y=1+a+b+d

= P(-1) < P(1), P(0) < P(1), P(-1) > P(0)
= P(-1) is not minimum but P(1) is
maximum.

©)]
lim flx)=1
x—>-1t
=) =k+2
lim  fx)=k+2
x—>(-1)"
** fhas a local minimum at x =— 1
x=-1
LI 2 A-D) <A-10)
12k+2<k+2
=>k<-1
possible value of kis — 1
@

Here; f(x)=3x>+6 (a—T)x+3(a*~9)=0
7 — a £J58-14a, x1 =
\58-14a ,xy =T7-a—~58—14a

= x = T— a +
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51.

Sol.

52.

Sol.

58—14a>0:>14a<58:>a<2—79

S x)=6x+6(a—-7),[(x2)<0=atx=ay,
f(x) has a maxima

Loxp>0

=7—a—58—14a >0, \58-14a <7—a
=58-14a<(T-a))=da*-9>0

=>ae(-0-3)uB,0&a< ?

Soae (o, -3)u (3,%}

@
tan x 20
X
) =
1 x=0
In right neighbourhood of ‘0’
tanx > x
tan x >1
X
= x = 0 is point of minima
©))
3
V= g o = 4500 1 = 4
ar = 4nr? (ﬂj = 45%x25%x3=p
dt dt
r=15m

after 49 min
= (4500 —49.72)n
=972 n m?

972 n = %nr3

P =3x243
=3x 35
r=9

72n—4nx9x9(£j
dt

dr (2]
:> —_ = p—
dt 9

53.

Sol.

54.

Sol.

5sS.

Sol.

56.

Sol.

57.

Sol.

“@
Since coefficient of x2 is (+ve)
D
=>mb)=——
®) 4a
2 2
:>m(b):—(4b 4(12+b )
4(1+b7)
= m(b) =
1+b*
= b*>0

= 1+b221

<1

= 0< 3
1+b

= m(b) € (0,1]

C))

flx)=2x+3x+k

f(x)=6x>+3>0 VxeR

= f(x) is strictly increasing function

= f{x) = 0 has only one real root, so two roots
are not possible

@

fix)= 0L€n|x|+Bx2 +x
£ =% 2Bxrt .
X

_ 2[3x2 +x+o

X
Since x =—1, 2 are extreme points
= f'(x) =0 at these points.

@
4x+2mr=2 ....(1)
x* +

1—mr 2 2
:>Sof(r)=( > j+nr
i=7t2£—2+27'cr=0 =>r= !
dr 2 2 n+4

(1—-mr)

using equation (i) x =
@

1 1
S )=+ =g =x——
X X

APPLICATION OF DERIVATIVES
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58.

Sol.

59.

Sol.

60.

Sol.

61.

Sol.

xX——=t
X
2
woy="F2202 ys2
2
r+= 3
AM>GM. —L> |12
2 "7
t+%22«/§
t
@

Let f{x) = 3sinx — 4sin’x = sin3x
The longest interval in which sin x is

increasing, is of length g

©))

2 —_
iSOG =1 ()
=0 f(x)=f(0)
form. Also because ‘f is strictly increasing and
differentiable. Apply
L-Hospital rule, weget

’ 2 _ ’

i 290 =) _
x>0 f'(x)
increasing

)

fx)= 3x2 + 2bx + ¢ whose discriminant is 4(b2

.Putx=0andweget%

— 1. Since ‘f is strictly

— 3¢) which is negative as 0 < b2 <ec.
Thus f(x) is always positive and f{x) is strictly
increasing

3)
gu)y=2 tan—1 (e")— g

g(u) = tan~! (e*) — cot™! (e¥)
g(-u) = cot™! (") — tan™! (¢") odd function.

APPLICATION OF DERIVATIVES

g(-u) =—g(u)
e e
gw)= + >0
1+ 1+

Strictly increasing function
62. (1)
Sol.  Here f{g(o? — 2a)) > flg(3a. —4))
= g(a?-2a)>g(Ba—4) .. fisincreasing
= a2-2a<3a-4
.. g is decreasing
= a2-50+4<0
= ae(l,4)
63. @)
Sol. g(x) = f{tan® x — 2 tanx + 4)
=f{?-2t+4), t €(0, )
2()=f(2 -2t +4) (2t—2)> 0V t €(0, ) as
S (0)>0&f(3)=0

=t>1

s
=tanx> 1= x> Z

Integer Type Questions (64 to 73)

64. @@
Sol.

From figure 2=+ y
zdz _ xdx
dt dt
If z =500 then x = 400
=500 @ _ 400(5)
dt
dz
:> —_— =
dt
65. (2)
Sol. e —e¥ -2 - 12e%+e°+1=0
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= <e3x —1)2 —e* (e3x —1) =12¢**
(e3x —1)(@" —-e” —e_zx) =12

L 12
= - =
R —

3
increasing (let /'(x)) e -1
decreasing (let g(x))
A
g)
Ax)

A\ 4

o

= Number of real roots = 2.

6. (3)
Sol.
A
D
ol |6
S
BLN C
o1 F !

2

In ADBF ,tan 60° =

22—t
(2]

2
A = Area of rectangle =/xb

A= f?(zﬁ—,é)

= b=

Azfxb:ﬁx?(ﬁ):ﬁ

67.

Sol.

68.

Sol.

69.

Sol.

70.

Sol.

71.

Sol.

@
=3T3t D)

f(x):3x+l+37(x+l) > Jal 3G
— 2 .

- 3xtl 3@+t

@

Let f{x) = sin x tan x — x?

f(x) = cos x. tan x + sin x. sec’x — 2x

= f(x) = sin x + sin x sec? x — 2x

= f'(x) = cos x + cos x sec’x + 2sec’x sin x tan
x-2

=/"(x) = (cos x + sec x—2)+2 sec’ x sin x tan x

@

= G2 gx—z)
2x
6 - b

f'(x) changes sign as x crosses 2.

f(x) has minima at x = 2.

25
2+ 1=20 =2 +7r0=20= 0= 2072
r

2 2 3

4= w0 =r_. 20-2r — (101
360 2

A=10r—1

dA

— =10-2r=0=>r=5
dr

0=

U1|5
Il
)

.. Maximum area = % x25x2=25sq. m.

2
f(x)_{(2+x)2 , 3<x<-1

3 , —l<x<2

APPLICATION OF DERIVATIVES
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P(a, b) = p (A3 cosb, 2sinb)
Area trap = % (PQ + OR)PR
) ) -1 (( J3 cosd — 2sinB) + B cos0) 2sinf
one point of local maxima at x =— 1 2
one point of local minima at x =0 — 23 sind cosd  2sin0
7. Q)
Sol.  x?=x sinx + cos x A= 3 sin0 cosd — (1- cos26)
-2
A =x" =3 sin20 + c0s26 - 1
g(x)=xsinx + cos x
g'(x) =sin x + x cos x — sin x PN £s1n29+lcos29 1
g'(x)=xcosx 2 2
=2 cos[29—£j—l
3
A will be maximum when 20 —g =0
—=0=2
73. @) 6
Sol.
P(z,lj Soa= é ,b=1
2 2
VA 2atb=4

APPLICATION OF DERIVATIVES




INDEFINITE INTEGRATION

Single Option Correct Type Questions (01 to 66)

1. )
Sol.

2
21
S dx = dt
2
t -1
=I= It—=— +C = —log2 (x—)+C
4 4 x+1
2 )
Sol. /= IM dx putlntanx=t¢
sinx cosx
1
= ——dx=dt
sin xcos x

2
I= 1 dt="vc=Lintanx?+c
2 2

—_—

= —(lncotx)> +C= ! (ﬂnz cotx)+C

2
1,5, .
= Efn (sinxsecx)+C
= % In2 (cos x cosec x) + C
3. )
2sin x —sin 2
Sol. fix) = J~ sin x 3sm X e
X
2sinx—sin2x 2sinx l—cosx
) =" - ===
X X X

Sol.

Sol.

. 2sin2£
_2(smxj
2
x x—x4
2
. X
_2x2 (sinxj sy
4 x ) x
2
2
. sin >
lim f(x)= lim (ﬂj lim 2| -y
5 x—0 X x—0 X
2
3)

I= j 8+ +1)2x° +3x° +6)3 dx
= Ixz (x6 +x° +1)(2x9 +3x8 +6x° )1/ 3 dx
Let 2x9 + 3x0 + 6x3 = ¢

18(x8 +x5+x2)de=dt

4/3
J'tl/3dt_
1874/3

+c=— (2x9+3x6+
6x3)4/3 +c

3

I= j 2% 3 gy

" 2mx. 3}’[)(
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Sol.

Sol.

Sol.

Q)

J dx
sin x.sin (x + )

sin(a + x —Xx)

_ 1 J'
sino ¥ sinx sin(x + o)

sin(x +a.) cos x —cos(x +a) sin x
= cosec o, I

sin xsin(x + o)
= cosec o U cotxdx— Icot(x +a)} +C

log |sin (x + a)|]] + C

sinx

= cosec o [log |sin x| —

= cosec a log +C

sin(x + o)
2
1
I=——cos
2

1 b 1 5t
——sin| 2x+— |+b= —sin| 2x+— |+b
2 ( 4) 2 ( 4)

sin2x

2x— +b =

3
j(l +tan x tan(x + o)) dx

_ J- sin xsin(x + o) +cos x cos(x + o)

cos x cos(x +at)
_ J cos(x+o—Xx)

cos x cos(x +a)

sin(x+o—x

cos xcos(x +a)
=cota
[ J- sin(x+a)cosx  cos(x+a)sinx dx}
cosxcos(x+a) cosxcos(x-+a)

= cot a“tan(x+oc)dx—J.tanx dx] = cot a
[fn|sec(x+a)|—¢n|secx]|]

COS x

+ C = cot o In

=cot o ln |——
cos(x + o)

( j+c

INDEFINITE INTEGRATION

sec(x+a)
secx

Sol.

10.

Sol.

11.

Sol.

12.

Sol.

2
. X 3x
I 4 sin x cos — cos— dx
2 2
= IZsinx(cos 2x+ cos x)dx
= I2sinxcostdx+J.sin2x+c

= j(sin3x—sinx+sin2x)+c

1
=cosx—% cos 2x—§ cos3x+c

(©))
J~ x* +cos® x

3 cosec? x dx

1+ x

= Icosec xdx—j dx
1+x°
cosecx
=—cotx—tan—lx+¢ = —tan—l x—
S€C X
+c
3)
, - 1 1
I=I x-1 X— dx Put — =cos20
x+1 X X
:>f— =-2sin 20 d6
_J- ’1 00529 sin 20 40
14+cos2

= I4sin 0do= 2." 1-c0s26)d0

1 ,
=26—Sin26+C=cosl(—)_ 1—%+C
X X

@
X —X
jm. dx = Ax + B In |9¢2X — 4|+ C
9¢* —4e™*

put 4eX + 6se* =P (96)6 ,4e*X) + 0 (9eX + 4¢X)

:>4:9P+9Qand6:4Q—4P

. 35
comparing, P=— —, 0= —
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13.

Sol.

14.

Sol.

15.

Sol.

16.

Sol.

1 Y 4 4e 1
= _9J~ dx +£J~9e +4e dx = 9

36 3600 —a0r 36
x+ = In (9ex—4e_x) +C
D3y, ‘(9&)‘—4)‘ B ie=

36 36 36

ECiys (92X—4)‘7—x+c

6
-3 (9 4)‘——x+C

36
So,A4= 3,B:§,C€R
36

)

I dx

\/sin3 x(sin x cos oL —cos xsin o)

2
cosec x
dx

J. \/cosoc —sino.cot x

2 -
=— Jeoso—sinacotx +C

sina
2
j cosdx +1

dc=Acos4x+B
cotx —tanx

2cos 2xsin xcosx
= J' dx
cos2x

Izcos 2x8in x cos x dx

1 (—cc;s4x) +B

1.
—Jsm4xdx =
2

)
I tan* xdx =

d(tan x)— '[ (sec2 x—=1)d

Itanz x (sec2x—1)dx= J. tan” x

1
x=§tan3x7tanx+x+c
3
=]

_ 1 ~l‘—cosec 2 y.dx
(I+cotx)

2sin? x + 2sin xcos x

17.

Sol.

18.

Sol.

19.

Sol.

20.

Sol.

21.

Sol.

Let 1 + cotx=1¢ ..— cosec2x dx = dt

1 ((dr)
,EJ‘_ =

1
—=—Inj+c
t 2

:f% In|(1+cotx)|+c

(9]
| sin’x | = Itanz x(1+tan® x) sec2x dx
COS6 X
tan3 X tan5 X
3
3)
STATEMENT-1: Putsinx =t
=cosxdx=dt

+c

Sll’l6 X

6
Now [Fdr="+c=""" ¢
6 6
STATEMENT-2: is false for n=—
()
1= [((tog, )~ (log, €)*) dx

=L _ dx putlnx=t
Inx  (Cnx)?

S>x=el=>dx=eldt

= /- j( ]efdt——JrC— L 1C=x
t Inx
logye + C
@
n—1
P
x"(x" +1)
Letx" =t n. xn—1 dx=dt
= -l -
'[t(t+1) ] 1+1
= l[£n|t|—ﬂn\t+l|]+C= LI I
n n o |x"+1
(0))
Putx—a=t=dx=dt
J- 'smx dr = J-sm(.oc+t)dt ~ sin o
sin(x + o) sint

Icott dt +cos ajdt

INDEFINITE INTEGRATION
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22.

Sol.

23.

Sol.

24,

Sol.

25.

Sol.

=sina./n|sint|+tcosa+C
=sina. /nsin(x—a)+(x—a)cosa+C
= A=cosa & B=sina.

Q)

J. dx
COs X —sinx J_ cos(x nj

+-
4
1 i
= — 4+ — d
,\/5 ISCC[X 4) X

1
=—1In tan(£+3—nj +C
2 2 8
@
J- dx _ lJ‘ dx
cosx++/3sinx 2

s
COS| X ——
( 3j

= ljsec[xzj dx = l In tan[£+£j+ C
2 3 2 2 12

@

JStanx dr
tanx —2

_I 5sinx

sin x — ZCosx

dx

_ J- (sinx—2cos x)+2(cosx+2sin x)
(sinx —2cosx)

_ J-d 2J-cosx+2s1nx
sinx—2cosx

2cosx)|+k =>a=2

©))

[feode=v ()

I=[2 1 ()dx

putx3 =t = x2dx = %

= % [

- [ovo - fwird]

INDEFINITE INTEGRATION

x+2n|(sinx —

26.

Sol.

27.

Sol.

= %[x3\4/(x3) — 3“- x2\|/(x3 )dx} +c=

%x3\y(x3) - szw(x3 )dx +c
C))

_[ (1 + x—lj e(H;jdx

X

ol xk
j e Ydx + j [x——j e Ydx
X
Applying integration by parts in (I)
We get,

1 1
j ex+;dx =x. ex+7— J (1——] ;dx
1

1
1 o
=Xx eerx—f (x—lj ex Y dx
X

1 1
xX+— 1 X+—
Thus I e Ydx + j (x——j e *dx =x
X

1
X+~

e *+C.
(2)
I = jtan" xdx = J‘tan”_2 (sec? x—1)dx

I (tan x)"2 sec’xdx —

n—1
[ (tan "2 dx = (ta“;% -1,

(tan x)" ™!

n—1

L+ 1.,=

putn==6
1

L+ k= gtan5x=atan5x+bx5+c

:>a:§b:Oc:O

1
. (a,b)= (5’ oj
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28. (3
Sol. - j(x):.[ex(x_l)(x_z)dx
SfE)=eX(x—1)(x-2)<0 = 1<x<2

=xel,2]
29. (@)
(b
3 5 2 1
Sol. /= [ =22=dx put2-—+—
) 2 1 X X
2
=z :(13 isjdx=dz
X~ x
Ll
Jz
Lz
= —z+c
2
:>l 2—%+L4 +C
2 X~ x
\/2x4—2x2+1
I
30. (1)
SOl. f(f(x))=¢l/
A+(f)"H™
_ x/(L+x™)" 3 x
xn l/n (1+2xn)l/n
1+
1+x"
_ox/(1+2xM"
Also, f{f{f(x))) = T
1+ X
1+2x"
x X
- s
(1+3xn )l/n (1+nxn)l/n
Hence /= J.x”_2 — Y
(1+nx”)1/”

31.

Sol.

32.

Sol.

B xn—l
_I(1+nx11)1/n X

1
Letl +nxt=¢ =x"1ldx= —zdt

n
-1
—
IR A T
p2 3 ln 2 1
n
= 1 (1+mxm)l=l/n + g
n(n—1)
@
Statement - 1 F(x)
1—cos2
= j(sm X)dx = J- STOOSEY
X sin2x
== +c
2 4

Which is aperiodic function. Hence statement
is false.

Statement — 2 sinZx is periodic with the period

7, hence statement is true.

&)

J_J= J~(e3x—e ) dx
+1

LeteX=t => eXdx=dt

1

=>J-1I= |——— dt
J“‘+t +1
L
/2
S
1
m+5+1
t
1 1
put t+- =u = |1—— | dt=du
t t2
-1
P Ll e
2 u+l 2
2 _ 2x _ x
I e e | Ll
= +t+1 2 e +e" +1

INDEFINITE INTEGRATION
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33. (3
Sol. Putsecx+tanx=t¢

(sec x tan x + sec2x) dx = dt
secx. tdx=dt

1
secx—tanx = —
t

| —

t+
SE€CX =

[\
~

1

t+-

dt ( j
Sec x. :J-l tdt

19/21 2¢ . l9/2

111
_EI(WJF 13/2] dt

t t
1| 2 2

1|2 1
—m{7+ﬁ:|+k

4. (1)
o1
Sol.  I= [e.tn(4x+Tydx+[e".
= e (n(4x+1) -
e.x
J‘ .exdx+16'|.—2dx
4x+1 (4x+1)
= e In(4x+1) -
X
de ~16f S e dv+16
4x+l ) (dxt1)
X 4
=e | n(dx+1)— +C
4x+1
5. (3)
Sol.

1
x2—

= j e( x)+x(2x+L2).e[

X

INDEFINITE INTEGRATION

(4x+1)°

36.

Sol.

37.

Sol.

38.

Sol.

L+ ())de =xfx) + C

@
Let, sin2x = ¢
2sin x cos x dx = dt

= 1=%je’(1+17z)dt

%. 2je’ dt —%J't.e’ dt

etfl(tetfet)+C =—e ——e
2 2 2

- %esmzx(fi—sinz X)+C
@
1
I=[——— _a
S
= j ! dx
704 1
) ( +(J§)5J

dx =dt

1
= =

2 ()’

Il
|
|
o
S
VR
—_
+
=
Q| =
3
N——
+
a

Il
o

o

S
VR
=
|
S| T
+ [\S}
*
N——

+

a

soo=— andp=
5 B

@
Let tan—1lx =¢
1

1+x

1 2.1
= [:jx3.—2dx = J.de
1+x 1+ x°

dx =dt

2

2
= jxdx—j = x——lfn(l+x2)+C
1+ x? 2 2
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39.

Sol.

40.

Sol.

41.

Sol.

42.

Sol.

Q)]
I=—eX(n(e" +1) - J

e (—e ") dx
e’ +1

dx

=_eX (n(e* ¢
e X In(e” +1) + J.l—i-e_x
putl +eX=¢
=—eXdx=dt
—eXin(e* +1)

=1 = —in(l+e")

Itne* +C

=x—(eX+1) ln(e"+1) +C
3

put {n(g(x))—{n(f(x)=t

- [g'(x)f’(x)] e dr
g(x)  f(x)
t2
= lzjtdt - —+C
2

= (e~ (/) +C

3)
2 )
fix)= I(1+x )7(1;SIH x).seczxdx
1+x
2
= |sec” xdx— dx
’[ J.ler2

flx) =tan x —tan—lx + C
“f0)=0 = ¢c=0

sof(l)=tan1—g

“@
put cot-lx =¢

1
- 2dx=dt
1+x

1
= I= Ietan x(1+x+x2).(—
1

-1
[:*J.etan =) (14‘%](1)6

1+x

12de
+Xx

tan~! etanil * tan” x
=7J‘ e™™ T 4x. 5 |dx=—xe +C
1+x

43.

Sol.

44.

Sol.

45.

Sol.

©)]

n—1
I, = x({nx)" - In%x

dx
X

=x(lnx)" -n J'(ﬂnx)"_1 dx

= Iy +nl, _1=x((nx)"

putn=>5
=n=35

@)
1=

-~ J- COs X

COS X

sin? x(1+ sin’ x)4/5

sin® x(1+sin~ x)4/5

put 1+ sin—=3x =75 = — 5sinOx cos x dx = 5¢4
dt

N 1=—j ——tdt =— (1 +sinSl/5+C
()

1 .

=—— (sindx + DI/S+ ¢
sin x
@
Ji2

£ = x“+1+x

()c2 +1)— x?
integrating both sides w.r.t. x

j F(x)dx = j (2 +1+x)dx

= fix)
2
S x2+l+l£n(x+\/x2+1)+c
2 2 2
\/5+1
A0 == =5
1 V2 1 2+1
Now f{l) = 5+§+Efn (1++2) —*/_;

= %m(\/iﬂ)

= tn (N2 +1)

INDEFINITE INTEGRATION
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46.

Sol.

47.

Sol.

48.

Sol.

Q)]

sd.b=0

= f0).f"(0) = ()2 =0

= (n(f'(x))= n(f(x))+{nC
Integrating both sides w.r.1.
n(f'(x)) = tn(f(x))+{nC
J'(x) = Cflx)

A0)=1,7"(0)=2

rw_,

S(x)
S,
= I 0 dx = J2dx
n(f ()= 25+ Cy

=>C=2=

putx=0 = C] =0 = flx) = e2x
@

I:J. \/sin2£+coszf+25in£cosf+
2 2 2 2

\/sinz X +cos’ X 2sin fcos de
2 2 2 2

=I[
SRt

:>I=J.200s§dx=4sin§+ C

M
1=

+

X x
sin —+cos —
2 2

sinf fcosf dx
2 2

1 i
j(cos x)’zo17 .cosecxdx — 2017j (cos x)’2017 dx

= (—cotx).(cos x)_2017 -

j (-2017).(cos x) 2*'® (—sin x)(—cot x) dx

~2017 j (cosx) 2V gx

INDEFINITE INTEGRATION

49.

Sol.

50.

Sol.

1=

—cotx

(cos x)2*7

2017 j (cosx) 2 dx — j (2017)(cos x) 22V dx

I=— coSecx C
(cos x)2010 +
@
)+ 11" (x) = 6f(x). f'(x)

= fix) = (6/tx) = x).f'(x)

Now

| 2x(x —6£(x))+ f(x)
6/ (x)—x)(x* — f(x))*

|

2x(6/(x) —x) = (6f(0) ~x).f"(x)

(6 (x)—x)(x* — f(x))?

NESICN

(x* — f(x))°

put x2 — fix) =1¢

(2x

@

—f'(x)dx=dt

Ig 3= Icos4 x.sin3xdx

1
= fg cos3x.costx —

J. 4¢os’ X(—sin x)

(—cos3x) dx

1 4
g cos3x.costx 75 J.cos3 xsinxcos3x dx

cos3x.costx 4

J cos® x.sin x(4 cos’ x—3cos x)dx

cos 3x.cos” x B i
3 3

jcos4 x.sinx(4(1— sin? x)—3)dx

4
cos3x.cos x 4

3 3 jcos4 x.sinx (1—4sin® x) dx
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51.

Sol.

52.

Sol.

53.

Sol.

54.

Sol.

4
= _@—% cos® x.(sin3x—2sinx) dx

1 4 4 .
= ——cos3x.cos? x—— Iys +—J.cos3 x.sin2x) dx
3 373

7 4 cos3x.cos”’ x
so —Iy,——L,=——"—-—"—+C
3437332 3

2
I= j $in(2016x + x).(sin x)2°' dx

= j((sin %23 cos x).sin(2016x) dx +

j(sin x)20]6.cos(2016x) dx

: 2016
— sin(2016x) SO

016
(sin x)zo16

2016
j (sin x)%°1% (cos(2016x)) dx

[(2016).cos(2016x). +

sin(2016x)(sin x)°1

1= +C
2016
2
1+x°+2
J‘ x X _ J‘(l_i_ 2 ]dx
x(x? +1) x x4+l

1= En|x|+2tan71x+C

@

1= I(6x5 +5x* +4)63)()c4 +x° +)cé)6 dx
Letx0+x5 +x4=¢

(6x5 + 5x4 + 4x2) dx = dt

(x +x° +x)

1=t = +C
7
28 2N7
_xT(4x+x7) L C
7
)
- LJ. (cosx—51nx)2dx
2 1+ (sin x + cos x)

putsinx +cosx =t

5S.

Sol.

56.

Sol.

57.

Sol.

(cos x —sin x) dx = dt

_ Lj;
ﬁ 1+£
1
— tan—l(sinx +cosx) + C
NG ( )

so 4. fix) = (sinx+cosx)+C

1
N3
Range € [-1, 1]
@

= J‘de

X
¥’ 1+e—2
X

X

put 1+e—2=t
X

2 x  x X
X e = & (v-2dr=di

x* X
1 X
so /= [~dt= En(1+e—J+C
t x?
@
J' bnl x| dx  Putl+inlx|=¢2, then
X1+ {n| x|
1
— dx=2tdt
x
3
2
= /= j— 20dr =2|5 4| +c=2
3 3
JI+in|x| (Inlx|-2)+C
@
I= I,ﬂdx 0<a<x<m
COSOL—COS X
\/Esingdx

\/20052&_1_20082X+1
2 2

INDEFINITE INTEGRATION
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sin’ [
= J. 2 put 22 1-/2sinx
cos” - ~cos” = 1+sinx
2 ——/{n - +C
4 I-sinx
cos > =t:>—l sinX dx = dt
> ) > 60. (3
o _2dt Sol. J‘{sec2x+tan2x+2tanxsecx}1/2 dx
cos2 & _ 2 =I(secx+tanx) dx
= In |(sec x + tan x)|+ In |sec x|+ C = In |sec x
X (secx +tanx)|+ C
cos—
61. 2
=2 sin-1 i +C @ . .
COSE Sol. Iw dx = I(sin4x—cos4 x)dx =
sin” x+cos” x
58. 2
@ 5 J.(sinzx—cosz X) dx=—%sin2x+C
cos’ x _ rcosx.(l-sin” x)
Sol. /= J. = J.— - dx 62. (2)
sin’ x+smx sin x(1+sin x) X
Put sin x = ¢, then cos x dx = dt Sol. J'x 71dx= J.[l_ 1 _l+ X jdx =x
(1_t)(1+t) dt x3+x 1+x2 X x2+1
= I= j—=zn|t|_t+c=1n|sin
t(1+17) —tan—lx —In |x\+2 In(x2+1)+C
x|-sinx+C 63. (1)
59. (@)
Sol. I=2Isinx.cosec4x Sol. I
1+\/_
dx=2J. - sinx dx put\/;=0052t
4sin xcos xcos 2x = dx=—4sin 2t cos 2t dt
__I I 1 cos 21 (— 4 sin 2t cos 2¢) dt =
(1- t)(l 2t) 1+ cos2t
Put sin x = ¢, then cos x dx = dt J~sm Dsin £ cos £ cos 2t di
1 dt cost?
:>1——j—
(1-¢ )(1 242 ) =4I I—COSZI)COStht
[ =—4 |cos2s dt+ 4 [cos® 2t dt
= l _J. dt+J. [:| J. I
20 Y1-¢2 1-2¢ 4 . .
=f—sm2t+2J‘(cos4t+1) dt=-2sin2t+2
[By partial fraction] 2
1 _1, Lo 2 (1+«/7H x Surt +20+C
2 1-t 2 1-2¢
L \/_ \/_ =21-x +fx J1=x +cos 1 /x +C

INDEFINITE INTEGRATION
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64.

Sol.

65.

Sol.

66.

Sol.

M

1

d.
I[(x—1)3(x+2)5]1/4 &

1

] MRREE 2dx
+2
(x+2) (x+2)
Let x-1 (x+2) (x-1 dv = dt
x+2 (x+2)
1/4
SN R - Ir‘3/4alt_l !
(x+2) 33174

Integer Type Questions (67 to 74)

©))
f 3axt -1 B Ix(4x3+l)—(x4+x+l)
(x*+x+1)? (x*+x+1)?
dx=Ii 2 i dx=— 2 X
dx (x"+x+1 x +x+1
2
4
Let [= l+x3/2 dx
4
(1-a%)
= 1+x*
f 1 3/2 dx
G-
X
R
3
=I X dx

X

= [=—
2

1 _
Put — —x2=¢ :(—?—ij dx =dt

X

At _ 121 c0= 1
t3/2

+C

67.

Sol. - g'(x) =f(x) here
s0 [ /(%) dx =g(x) + ¢(x)
= [g'(x)dx =g(x) + $(x)
= g(x) + ¢ = g(x) + $(x)
= d(x)=c

so o(x)=1
68. (0)

6(0)=1

sin2x

Let =] —————dx
SIn” Xx+cCcos Xx

Sol.

Dividing the numerator and denominator by

cos*x
I J-Ztanxsec X

tan* x+1

Lettanx=u
(sec’x)dx = du

_'[1+u

Letu? =
2udu= dz

= J‘1+z

sI=tan'z +¢

sI=tantu? + ¢

o I=tan™ (tan’x) + ¢
69. (2)
Sol.  Using Partial Fractions
70.  (16)

Sol.

dx

I cos’ x\4tan xcos> x

I:lj x :lfsec“xdx
27 cos* xiftanx 27 Jtanx

Put tan x = ¢. Then sec’x dx = dt

Therefore,

2
I_lj(1+t )t __
2

I=

%J’(f]/z +£2)dr

INDEFINITE INTEGRATION
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21(21‘1/2 +zt5/2j+k = 1:_1 Jﬁdt — ] = _1
2 5 4948 2
2 2
= (tanx)"? + (tan 24k [@-n*ar
1
Comparing th1s with the given equation, we get = [=— I(t4 22+ 1) dt
A=12,B=52and C=1/5 20
Therefore, ] t——t——£+k
A+B+C=12+52+1/5=3+1/5=16/5 10 3 2
. @ 0 c—b—a=2-(-3)-(-10)=15
Sol. [= J— 73.  (60)
5+4cosx Sol () = I3x+2
B dx -8
[l—tanzxj Let Jx—9=r=x-9=¢2
5.4 2 = dx=21dt
2X 2
(o3 ) I ETIED
t
sec? gdx 200 =2[(29+3)dr
- - 3
9 tan2 * 2[29t+ B3]+ C
o) = 2[29\/%9 +(x79)3/2]+C
X
Put tanzzt -.g(13)=132
. = 132=2(58+8)+C
= sec® Zdx =2dt -~ C=0
22d 50, g(10) = 60
== ! 74. (1)
9+t
thanA (gj‘i‘c \/;(1+'\/;)
1+x =1
tan — 1
2. 2 —dx =2dt
=—tan +C
3 3 Vx
t—1
- /=2 dt = 2[ (2016 _ 2017y 1.
Ans. is 1 It2017 J( )
72.  (15) -, . i . »
Sol.  I=[———1x (-2015)(1+)™' (-2016)(1+ ) ™'
13(1+x )1/2 | |
=2 — +C
1+x4=2 2016(1+/x)%1%  2015(1 ++/x)?'*

INDEFINITE INTEGRATION




DEFINITE INTEGRATION AND
APPLICATION OF INTEGRALS

Single Option Correct Type Questions (01 to 60)

. @ 3[\/— 1} 3(4JJ—
|—j— — — —_—— = — — = 3
) 3k 4 NEREERINE)
Sﬂl. .[0 W dx 4. (1)
2
1 1
Put \/; =t= ﬂ =dt Sol. Iex[___2) dx
2x AN
N7 _— e
2]3%:2{13—3} =%(3*ﬁ—1) Pl (21)
0 Og 0 n X 1 2
2. Q) )
n/4 0 )
Sol. I x tan xsec” xdx Sol. Let /= I e ™ dx
0 0
2 /4 / 2
_| x| J- tan”x Put Ja x=t = dx=%
2 2 a
0 0
1T -
=E_l then]=—je dt=—je dx
4 2 Ja “ o
. RN \/E
(nn X J, 2 2 \a
Sol. I e—dx \/; ¢
ﬁnn[nZ]-cos(iexj 6. @
o odx
3 2m/3 d _32]:/3 di Sol. I1= M
= — ~ = — —2 e
3 1=cos2t 2 = 1—(1-2sin”¢) Letlnx=1t
2n/3 _t — it
_ 3 J- cosec’t dt:E[—cot t]2n/3 = x=el=dx=éldt
22 4 m/3 2
/3 e
I = J—dt =1
1 t
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Sol.

Sol.

Sol.

10.

Sol.

DEFINITE INTEGRATION AND APPLICATION OF INTEGRALS

@
r <x< r = l <sinx < £
3 2 2
=1<2
sinx<\/§
S [2sinx]=1
2)
1.5 1 NP 1.5
I[xz] dx = IO.dx+Il. dx +.[2 dx =0
0 0 1 2

+ L+ 2020

=0++2 —1+2(15-2)=2 -1+3-22
=22
3)

o S ] [f(x)— f(=x)]
dx=0

4

¢ X

ik gbj [¢ ()+g (—x)]
2

f (’“J [f(x) - f(-x)]

g ["4} (2 (0+[(0]
function
4)

7= 3+lj-)g3 log(4 + x) dx (1
2 fog3 log(4+ x) +1og(9 — x)

is an odd

b b
using jf(x) dx =J.f(a+b—x) dx

3+log3
1= log®—x) A (2)
2 fog3 log(9 — x) +1og(4 + x)

From equation (1) and (2)

11.

Sol.

12.

Sol.

13.

Sol.

14.

Sol.

3+log3
2= [ dr=1+2log3
2—log3

1
s I=—+log3
5 g
€]

fon(3-[2])
-6 { sgn{%} dx

.. period of {x} is 1

{x}=62=12
C)
coc| X Lo sind
2 2 2
2nm T
I=[|sinx|dx =2n [(sinx) dx = 4n
0 0
/2
j cosx dx =4n
0
(2)
x+h
I n’t dx
= X
h
Using L hospital we get

I= tim (n® (x+h)= n’x
h—0
Q)

X
f@)=1+x+ [(tn’t+20nt) at
1

Differentiate both sides w.r.t. x
by using Leibinitz theorem

f(x):1+ln2x+21nx:0

(1+lnx)2:O Lnx=-1
) 1
LXx= =

e
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15.

Sol.

16.

Sol.

17.

Sol.

18.

Sol.

)

. cos x> 3x?
lim ————
x—0 lfxlcosx
=12
2

We know that tan x >x V xe (0,1)

. tanx>\/;

Np

= j;tanxdx > i\/;dx

N

1

3/2

3/2
= /> X :>1>2
0 3

3
4 2

From figure

n/4
Area = j (cosx—sinx)dx = J2-1
0

19.

4
Sol. Arca= j[3 1—"-—%(12—3;;)} dx
0

y
(0.3)
B %
40

0
3x+4y=12

= %[(O+4n)—(0+0)]—%[48—24]

=31-6=3(n-2)
20. (3)
Sol. /=
; dx 1 an! X +cosa 17 1 a
'(‘;(;(Jrcoso[)zJrsinzm7sinot[t ( sina Hoisina(a 2)
__a
2sino
2. (2
1 dx
Sol. Let tan x=¢ = 3 =dt
I+x
n/4 n/4
t tan t - dt
= —_—— = t-sint dt
g J1+tan? ¢ £
_.m 1 4
a2 2 a2
22. (3)
ta]}x ¢ cc]Ex
Sol. /= — dt+ dt
g 142 g tA+1%)

DEFINITE INTEGRATION AND APPLICATION OF INTEGRALS
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_ 1_;,_7
X x2
dx
tan x ¢ e ¥
1= .[ >t 5 dx
1/e 1+1 tan x I+x
e e
S RURPRTIAON
e 11 2 1/e
23. (3
1/2 2/3 3/4 ﬁ
Sol. [f(x) di = j14x+j1dx+j1dx+ ..... o[ e ©
1/2 2/3 E
2
......... + Il. dx
1
1 2 1 3 2
2 3 2 4 3
[Ln—_l bt l= ]
n+l n n+1

asn— o
taking limit n — oo

2
we getjf(x) dx=1+1=2

2. ()
100

Sol. U f(r—1+x) dx)

r=I1

= [ /@) det [ ) dve [, f2 )
dx... +Ilf(99+x) dx

100

{usmg shifting property}
100
= [, /) dx=a

DEFINITE INTEGRATION AND APPLICATION OF INTEGRALS

25.

Sol.

26.

Sol.

27.

Sol.

2
I= J- [2 efx]

2¢* decreases for x € [0, o)
= 0<2e¥*<2Vxel0,x)

for x > In2, [2¢*]=0

_ o -
=7 jo [2¢ ]dx+j[2e 1 dx
fn2
‘ 2
j” Cd+ j 0.dx = In2
)
nj~2 | x| dx —» RJ/-z x dx o1
© 8cos” 2x+1 o 8cos’2x+1
2
/2 (nxj dx
=0\ J
0 SCosz(n—Zx)—i-l
,_ E”fL_I . "f‘L
2 7 8cos? 2x+1 0 8cos” 2x+1
T j o
2y 8cos” 2x+1
_ Ej sec’ 2x dx
49 9+ tan” 2x

/4
TCZ

n 1 -1 1
= — - —tan —tan2x
4 3 3 0 24

iven integral = ﬁ
g g 2

)

x=tan 0

/2
J 20n secO doO
0
/2
=2 [ tn cosd d0 =2 (—EEnZJ
2

= nin2
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28.

Sol.

29.

Sol.

30.

Sol.

31.

Sol.

)

T
I = jx f(sin3 x+cos? X)dx
0

= T(n —x) f(sin’(m—x)+cos®(n—x)dx
0

H+@
2l1=m J.f(sin3 X +cos> x)dx
0

/2
211 =2n j f(sin3 x+cos? x)dx
0
/2
s p=n J f(sin3 X+ cos’ X)dx
0
(2)
~1+6(1/2) 12 1/2
{Zx}dx =6 j {2x}dx =6 j 2xdx
0

—1 0

)
f= —— 3 -— 2
In. In(x”)
_ ¥ x _xx
Inx Inx Inx

for increasing f'(x) > 0

2
— X" —x >0
Inx
1
d
& = 3 Tangent y = 3_x_§
dx (3’2) 2 2 2
. _=3
y=x, y 5
= (5,5

32.

Sol.

33.

Sol.

y=X
.5)
y=—X
3x 5
y=-x, = 7)(_5 = (I,-1

closed figure formed is right angled triangle. Its
1

area is 5(\/5) (5\/5) =5

(©))

b
Required area (b — 1) sin (36 +4) = If(x) dx
0

Y f(x)

x=1 x=b

diff. w.r.t. b

3(b—1) cos(3b +4) +sin(3b + 4) =f(2)
= fix)=3(x—-1)cos(B3x+4)+sin (3x+4)
ey
y=1 tax-x = (x—2)2=—(y—5)
vertex (2, 5)

32 [ 4,2 x3]3/2:39

A= 2 _ oA -
j(1+4xx)dx_x+2 5 2
0 0
........... 1)
AOAB=lx§><§><m zgm ......... 2)
2 2 2 8

DEFINITE INTEGRATION AND APPLICATION OF INTEGRALS
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I 25 4 3
= N =
> .( D) y=mx Y
/ yC2) £ (22)
- L 3m !
<y =0 (3/:2' z) > X (3.43) i
5 (2,0 (7,0) i
} } > X
1 2 4
//+
D) y=4-x
\
x=0 x=3/2
1
From (1) & (2) 2m = —[2 _ 4-3(n3
8 2\ 8 >
_ 39 _ 13 36. (2)
= m= = -
2x9 6 Sol.
y = X=X
ol. ;
m - 0 2
ow
Area =
(x— 1)2+y2 =1 0 2
3 2 2 3
Area of circle is J.(x —x) = (7 +x) drt J.(x +x—(x" —x)) dx
-1 0
2
Required area = I —Isinde :ﬂ
20 2 12
n 4 37. @)
2. Sol. ﬂ=8x3—2x,ﬂ=0 :>(4x2—1)x=0
35. Q) dx dx
2 3
Sol. 4= I(X—Ej dx+J(4—x—§j dx
‘\/37 X 5 X -1/2 1/2
2 2 2 3
X X
= 7—3€nx + 4x—7—3fnx Figure
B 2 | |
=>x= , 0,
2 2

DEFINITE INTEGRATION AND APPLICATION OF INTEGRALS
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12
Required area = —ZJ (2):4 —x? ) dx .
0 120
38. ()
[1]
Sol. j{x} d = [f{x} dx + j (x} dx =[1]
0 0 [1]
1 {1} 2
Ix dx + _[x dx:m+&
0 0 2 2

statement-2 is true.

5.5
I{x} dx_§+ﬂ_£
2 2 8
0
statement-1 is true and is explained by
statement-2.
39. (2
-n/2
Sol. Let/= j [(x+m)° +cos?(x+3m)] dx  ....d))
—3n/2

and

/2
=1I= I [(x+7m)° +cos?(m—x)] dx  ...(ii)
-37/2
(i) + (i)
—n/2
217= J. 2cos’ x dx
-31/2

-n/2
= I (14+cos2x) dx
-3m/2
T

=/= —
2

40. (1)
Sol. (I) — (S); (Il) — (S); (IIT) — (P); AIV) — (R)
1
dx g\ o= T
(1) J. (tan lx)71 = Z — (—Zj =

11+x

a

— = ()

\S]

41.

Sol.

42.

Sol.

) f—dxz = (sec”! x)l2 = sec’2 -
1X 4 x" =1

sec (1) = g - ([R)
¢y

Since, f(x) = Ix log ¢ dt

I 1+¢

and F(e)=fle) + f (lj
e

1
s Fle) = jlog t j
1 1

By putting t = 1/x = dt = —1/x° dx

e e
jlog tdt +J‘10g tdt
1+t 1(l+t)t

2 e
_ jlog td _ | (ogt)”
1! 2

N | =

@)

sin x

Since, /= j d < I—dx ,

because x € (0, 1), x > sin x

1 271 327
I< {J; dXZE[x ]

0

DEFINITE INTEGRATION AND APPLICATION OF INTEGRALS
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43.

Sol.

44.

Sol.

< 2
3
fcosx L1

and J = dx < |x 2dx =2
e

J<2

)

x+2’=0=y"=— % (x-1)

[Left handed parabola with vertex at (1, 0)]

Solving the two equations we get the points of
intersection as (-2, 1), (-2, -1)

The required area is AOBDA, given by
A(=2,1)

] N A0

©))

Let /= j[cot x]dx ()
0

=/= T[cot(n—x)]dx = T[—Cotx)]dx (i)
0 0

(1) + (i)
2/= T[cotx]dx + n[—cotx)]dx
0 0

T
= J (-Ddx =—m
0
;T
2
45. @)
/4
Sol. Required area = j (cosx—sinx)dx +
0
S/4 3n/2
I (sin x —cos x)dx + J (cos x —sin x)dx
/4 Sn/4

O] wa Wanm

=2 [sinx+cos x]g/4 + [-cosx— Sinx]f;f =
42 -2
46. (4

Sol.  flx)= J«/Z sin tdt
0

fx)= Jx sinx

A T T S
1 1 1 1
0 T 2r S5m/2
local maximum at 7t
and local minimum at 27
47. (3
1 2 L5
Sol. Ix [xz] dx + Ix [xz] dx + | x [xz] dx
0 1 NG
1 NG 1.5
[x. 0 ax+ [ x ax+ [2x ax
0 1 2

DEFINITE INTEGRATION AND APPLICATION OF INTEGRALS
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48.

Sol.

49.

Sol.

3
Required area
= OAB+ ACDB

(1,1 d

C
T
e
D

1 1
= —><1><1+I—dx
2 1 X

+  (Inx)y

Sq. unit

(0))

y=x
and2y—x+3=0

On solving bothy =—1, 3

Required area = i{(2y+3) —y2} dy
0

50.

Sol.

51.

Sol.

s

_ 2 » [

=y +3y—? )
=9+9-9
=0.

@

I= j\/1+4sinzf—4sinf
! 2 2

Y
dx = j|1—2sinx/2| dx
0

/3 T

= J|l—2sinx/2| + I|1—Zsinx/2\dx
0 /3
/3 b

= j(l—zsinx/z)dx + j(zsinx/z—l)dx
0 /3

/3 b

1
2 0 2 /3

= §+4gj (@) +(0-n)

— [Tt—4><£—£]

2 3
= §+2«/§—4—n+2«/§+n/3

= 4-n3+43

3

Intersection of X+’ =1& ) =1—x
isx=0,1

The required portion is shaded as shown.

DEFINITE INTEGRATION AND APPLICATION OF INTEGRALS
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52.

Sol.

Area of region is area of semi-circle plus area
bounded by parabola & y-axis.

.. . T
Area of semi-circle is . E

Area bounded by parabola = % of

corresponding rectangle = % x1x2= %

T 4

Hence total area = — + —.

2 3

Method - 1

Required area = area of semi circle + area

bounded by parabola

1 3 1
T 2 T y
=—+| Q- dy =— +2|y——
> g( yo) dy 5 {y 3]0
2 3 2 3
3)
4 2
[:J- log x dx
5 logx2 Jrlog(x2 —12x+36)
24 logx
P B SN
22 logx+log(6—x)

I= 1 log(6-x) b
e [ MU

(i)
Equation (i) & (ii) gives

. j-logx+10g(6—x

4
)dxz Idx =2
S logx+log(6-x)

Hence /=1

53.
Sol.
11((1 1 1 1 1
SN L I L |G § i
4\ 2 8 2 6 8
1{3 3} 1{9}
= 1+t 2
412 8 68
= 1—5—£:i Sq-unit
32 32 32
54, (1)
Sol. ?>2x&x*+)?<4x;x20,y>0
(2,2)
(0,0) (2,0)
x>+ 2x=4x
xX*=2x=0
x=0,2

2
j(\/4x—x2 —2x) dx = n—%
0

=27 ) d
0
[((x Do+ din (’%2)] REGE) (2)]:

2 3

DEFINITE INTEGRATION AND APPLICATION OF INTEGRALS




PARAKRAM JEE MAIN BOOKLET

(#(23/2)—(25111‘1(—1))}

2*/_(2\/_) 2( j = n—% Sq-unit

55. )
Sol.
0.3) ﬁ,z ey y=tedk
N\ /2.1)
@ // X+y=3
o[ 1 (3,0)\
y=1+ \/;
017 <x
Required area = j (1+\/_ )dx-i—
2
J.zx—dx
04

2 2
3 2 12
=1+3+[4§j—3 =1+§ =§
3 2 3 2 2
56. (1)
SEC2X
[ ra a .
Sol. L= lim —2 > (— form
xor 2 T 0
4 xXT——
16

By L. Hospital rule

lim (f (sec2 x))2 sec” xtanx—0
2x

L=

3 x)dx—

57.

Sol.

58.

Sol.

_8/(2)
Y
@
1 4, 4 1 4 2y A2
.[ x'(1 ;c) dr = I x[A+x )2 2x] dr
0 1+x 0 1+x
_ ¢ X0+ —4x(l+x7) +4x7] 0
1+x°

2
Alaex?)—dxr 4x2 dx
1+x

Il
St~ Ot~ O —

4 6
Kt -4+ x2 dx
1+x

Now on polynomial division of < by 1+ xz, we
obtain

1
= J.{x6+x4—4x5+4[(x4—x2+1)— lzﬂ dx

1+x

{(x —4x° +5x* 4x2+4)— 42} dx
I+x

Let g(x) =/ (x) = g(flx)) =x
= g (fx) f(x) =1

=¢0)= o (0=

DEFINITE INTEGRATION AND APPLICATION OF INTEGRALS
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59.

Sol.

Now f(x) = & [2+T N/AES| dt} + e
0

NeaEn| (Applying Leibinitz Rule)
=/0)=2+1=3

1
=2'12)= -
g2 3
1y, 1
= (") (2)25
(2)
Given y = sin x + cos x
x € [0, ©/2]
dy

—— =CoSx—sinx
X

y=|cosx—sinx
xe[0,m/4]

sinx—cosx xe[n/4, n/2]
_ +

{cos x—sin x

T T T
0 4 /2
required area y =
/4 /2
_[ (sinx+cosx)—(cosx—sinx)‘der J' |2cos x| dx
0 /4
/4 /2
= [12sinx| dv+ [ |2cosx|dx
0 n/4

=2 (—cosx)g/4+2(sinx):ﬁ =2

o]

2 /, y:ﬁsin[XJr%]
Ny=+2
/4 /2
245 (-1
60. (1)
Sol. I=|(2 cosecx)”dx

Alae—ola

Put /n (tan x/2) = t = tan g =

t

. 2e
= sinx= 5
I+e
e +e!
coSec x =

2
0
I=2 j (¢ +e )0t
£n(\2-1)
0
=9 J‘

—tn(x\2+1)

(¢ +e ) .dr

. _A16 . .
since(el + e?) " is an even function

I

-a 0
£n(\2+1)
Hence /= I 2(e +e_t)l6dt
0

Integer Type Questions (61 to 75)

61. (9
1 2
-1
Sol. o= [e X, % dx
0 1+x

1
-1
= o= (e9x+3tan xj
0

DEFINITE INTEGRATION AND APPLICATION OF INTEGRALS

1[\
cos | X+
( 4”
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62.

Sol.

63.

Sol.

64.

Sol.

65.

Sol.

Sa=e 4-1

—In(l+0)= 9+%“

(0)

~4,0n 83,0 (1, 0)

S5y=x+9
x=6
-3 2
Area ABE (under parabola) = J. N-x-3dx= 3
-4
1 16
Area BCD (under parabola) = J. Nx+3dx= 3
-3
15
Area of trapezium ACDE = — (1 +2)5= 5
Required area = 15_16_ z 3
2 3 3 2
(2
/2 /2

j JI+sin2x dx = j (sin x + cos x)dx
0 0

= [—costrsinx](T;/2 =2
)
—tan 1 <x<0 = tan (-1)<x<0

= —1<tan'x<0

66.

Sol.

67.

Sol.

68.

Sol.

= 0<-tan 'x<1
[~tan ' x]=0
@)

3

[1x=2]+ [x] ax

-1

j(z x—1) dx+J’(2 x) dx+j(2 x)+1 dx
-1

+f(x—2+2) dx

270 ek 22 2P
= |x-| 4o 43| 4|2
2 2 2 2

-1 0 1 2

1 -1 IR
;= J-cot X :>J-cot (x)d
T

-1
cot x
dx

1 1

7= 1 dx—

= Jl x Jl .
I=x|' -1

A=1-(-)=2=1=1
(110)

11x1
I= j 11 gy = jn{x}dx—njn{x}dx

{ {x} is periodic with period 1}

1 y
=11j11)‘dx=11 L 11[1—L}
: (], inll (nll

_ 10 _ &k
(nll  (nll
= k=110

DEFINITE INTEGRATION AND APPLICATION OF INTEGRALS
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69.

Sol.

70.

Sol.

71.

Sol.

72.

Sol.

73.

Sol.

(40)
20%
2
1= J. (Isinx|+|cosx|)dx
0

=20 |(sinx+cosx)dx

S = a

[ period of |sinx|+|cosx|:g}

)

3
A:jxdy
1

A= iﬁnydy
1

3
=[yny-y]
=3Im3-3-0+1
=3n3-2

Y (r-14)2]

= [T g
‘!:[xz]+[(x—l4)2 g

10
—=2/= jdx=6 = 7=3
4

()
1 x
Using properties J e +1
et -1
()

p+1=1-F-2

DEFINITE INTEGRATION AND APPLICATION OF INTEGRALS

dx

2.0

»

3. -1)

(L-1)

(2,-2)

y=-1+(1-x-2|)
y="h-2[(yz-1)
y=-2-k-2| (=-1)
Area =

1{{2 3 1 2
2 -1 -2

+
-2 -1
(formula from coordinate geometry)

2 1
0 -1

3 2
+
-1 0

‘+

= % (4) =2 Sq. unit

@
x2
I sec’ tdt
0

lim2—
x—>0 Xxsinx

2
X
tant|0 - lim tanx® x

2 =1

= lim —
x—=0 xsinx x—-0

(M)
3 3
[£/Co) £ 0oy e+ [ ()
2 1

sin x

3
(')
2

+ 1]

2

—[rer-rey ] ro-ro




Single Option Correct Type Questions (01 to 64)

DIFFERENTIAL
EQUATIONS

Sol:

Sol:

Sol:

Sol:

@
LU
dx X

x)y=C putx=1,y=1landwegetC=1
1
putx=2=y=—

4
@)
dy N dx ~0
1y 1=
=tan!y+sin'x=c
3)
Yoy gy D :d(f] —a+

v y y v’

1
=Xy =4k
y y
>x=xy—-1+ky =>x+1){A-y)=cy
C))
(¢ + %) dy = xy dx

d d d
Y zxy > puty=vx—y =v+x—v
dx  x"+y dx dx
v 1+v° dx
V+X—= = dv=—|—=
dx  1+° '[ v "-x
1
=hv-— =-Inx+c
2y

=putx=1landy=1

SoC=——

2

Sol:

Sol:

Sol:

—=—lnx—l ut y=e
> put y

SX= x/§ e
@

ﬂ =x+y+1
dy Y

,dy

:>d—x—x—y—1=0 LF.= e-[ =e)
dy

WF)=¢ 1% = oy

d
=>eV “@ —xeV—yeV—-eV=0
dy

= Id (xe™?) = J.(efy +ye”) dy
SxeV=—eV-yeV+ Ie_y dy

S>xeV=—eV-yeV—-eV+C
=>x=-1-y-1+Ce
=>x+y+2=Ce

3

dy t 1

a1+ e

_J't+1—1 dt
t+1 — eft+€n(t+1) :(l+ 1) (l

LF= e
solutionis (t+ 1)et y=—et+c
putt=0andy=—1= c¢=0
2¢'y=—¢! putt=1 y=f%
(2)

dy, -1 dy
(1) =L+ =0=>fl)= — =+

dx ¥ dx
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Sol:

Sol:

10.

Sol:

dy 1 ay
2) — - — == .y=
()dx oY r(x)
(L (D¢
efyldxdx: ‘[J’I _1

M
3LZIM+C
N N

r(x) dx
y=y1f ) &,
1

97

©))

dy,
A S =
dx Jin=r
dy,
== 4 =
dx Jn=r

d
T 01 +32) v +yy) =2
X

here d_y + fix)y =2r

dx
3
Given DE can be written as d_y - 1+&

dx S
y=fx)
Which is L.D.E.
LF. =
f(x)
e’ e ™
General solution y = | f(x)— dx +
f(x) I J(x)
c=—eX+c
=y == ) + eV f1x)
1)
(2x - 10%) & +y=0 = 4 _ +
dx dx 10 y*—2x
10 y* -2

o & _ D y-2

dy y

AT AL T

d y o dy oy

DIFFERENTIAL EQUATIONS

11.

Sol:

12.

Sol:

13.

Sol:

5
= x7=10 y? +c

= x’=2"+c

@
sin y d_y =cosy (1l —xcosy)
dx

ut cos y = ¢ — sin d_y :ﬂ
P Y ydx dx

_dt =t(1—tx):>£=t2x—t
dx dx

dt 5

= — ti=rx

dx

1de 1 |

—2— -_—=X-=V

tdx t t

dv dav
——+V=X=> ——V=—X
dx dx

—dx _

LF.= eI =

Now solution v.e=X = j—xe_xdx+C
ve X =xeX— .[efxdx +c

ve X=xeX+eX+(C
= 1/t=x+1+CeX

“

d
sec? y d_y +tany=1 put tan y = ¢, sec?
x

& _dt

s

ﬁ =l-t=>h(l-fH)=-cx
dx

= l-t=ex=f=1-eCX
= tany=1+ce ™

(2)
xdy =ydx +y* dy =

= d(fj =dy
v

x dy—vy dx
yzy — dy
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d
—£:y+cputx=ly=l =>c=-2 xl—y
Y = S5 5 =mx
X X +y
- ; =y-2puty=-3 statement-1 is false
statement-2 is linear form of differential
X - 5—y=_15 equation
3 Ildx
14. (2) LF.= e* =x
Sol:  2x%dx +2)3dy — (xp?*dx +x*y dy) =0 Lyx= stinx+c
d ﬁ +d y—4 — lol()c2 2)=0 X :fxcosx+J.cosx+c
2 2 ) 24 g
Xy=—xcosx+tsinx +c
4 4 2.2\ —
= dfx +4y _zxzy)_o x(y+cosx)=sinx +c¢
= ¥ty -xy =c ", statement-2 is true.
5. 18. @)
e xdy —2ydx Sol:  Here, slope of tangent
Sol: %-l-dx=0:>x—2 +dx=0 dy  (x+D*+y-3
X A S S L
Y 142 dx (x+1)
X
d _
y = —y=(x+1)+u,putx+l=)(and
d|= dx (x+1)
- b dx=0 dy _dY
2 - ay _ar
I+ yj y3—Y(here 0 dX)
X
dy Y dy 1
= d[tanl(zjj+dx=0 N d_X_X+ }jd_X _YY_X
X
where integrating factor
a0y 1
= t 1 2 +yx = —dX
" (x) e = ej x =e7“‘X:L
16. (1) X
) Solution is,
Sol:  eVdx + xeVdy — 2ydy =0 1 1 y
17. @) Y.— = [X - —dX+c >— =X+c
. X X X
Sol: tan! £ = iC y—3=(x+1)>+c(x+ 1), which passes through
x 2 (2.0)
dy
1 (xdxy)—mx YA
2 2 -
. =2
X
dy > X
Y
= x* ( dx y)—mx
x* +y? ' x?

DIFFERENTIAL EQUATIONS
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19.

Sol:

20.

Sol:

-3=9+3c

= c=-4
Required curve
y=@+1)*-4(x+1)+3

= y=x2-2x
Drawing curve
2
3
_ (x_ _xz]
3 0

Thus, required area

= ‘ J.Oz(x2 —2x) dx

sq. units

W |

@)

(2)
(I+ ) + (x - etm_ly) & =0
dx

= (1+)% dx Fx= ey
Y
y

dx 1 etaltrl Y

dy 1+y2 _1+y2

=e
Therefore , required solution is

tan”! v

1 1
xe™" y:fetm v £ —dy +h
1+y

-1
eZtan y

tanfly
= Xxe = L dy +k
J.1+y2 7

-1 -1
— xetan y _ eZtan y +k1

N | —

-1 -1
= 2y ¢ V=AY g

DIFFERENTIAL EQUATIONS

21.

Sol:

22.

Sol:

23.

Sol:

2)
ydx+ (x+x)dy=0
= ydx+xdy=-x*dy
1
Y dx2+2x dy 1y
x‘y y

=d [—ij " dy
Xy y
On integrating, we get

1
- —=-logy+c
Xy

1
= —-—+logy=c
Xy

2)
dy
—=y({ny—{fnx+1
xdx y(ny—/(nx+1)

gt CHY

Now,putzzt Z=z‘
X x

dy dt
Dy = —=t+x—
dx dx

dt
t+x—=tint+t

dt dx
= — =
tsint x

=h (Int)y=hx+1Inc

= Int=cx

= In (Zj =cx
X

(C))
Given equation can be rewritten as
dy 1

2 =1

dx x

1

LN
Now, LF.= ¢ Ix —glogx :l
X

1 1
.. Required solution is y(—) = J. —dx=logx +c
X x

Since, (y)=1 = 1=logl +¢c = c=1
y=xlogx +x
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24,

Sol:

25.

Sol:

26.

Sol:

4)

cos x dy —ysinx dx=—)"dx
cos x dy + yd(cos x) = — y* dx
d(ycosx) _ dx

y*cos® x cos? x

- =—tanx +c¢
yCcosx
—secx =y (—tanx +¢)
sec x = y(tan x + k)
(2
dv(t)

7=k(T— t)

[ave) = [rdt +| keat

2
i) =— kTt + k% +e

att=0 C=1
kt?
W(T) =—-kTt+ - +17

Now att =T

2
WT)=—-kT? +k% +1

Ty =1- % kT2
(€))
e o x 1
vy y

J’Ldy 1
ILF.= e o e”

1 1
PR 1 —_—
x.e? =|—eYdy
I3
— =t
y
1
= —zdy:dt
y
1 i

R 1 —
= I=- J.tetdt:et—tet =e’+—e’+c
Y

27.

Sol:

28.

Sol:

29.

Sol:

= x=1+ l-i-c.e”y
y
since y(1)=1
1

===
e

= x=1+ L l.e”y
y e
@
dp(t)
900 — p(?)
-2 900 -p(H))=-t+c
when ¢ =0, p(0) = 850

—21n(50)=c .'.2111(

900 — p(7) = 50 et?
p() =900 — 50 et
let p(t,) = 0

|

50

900 — p(t)

0=900-50 2 .. t,=21In18

(&)
dP = (100 — 124/x )dx
By integrating

[dP = [(100-12x)ax

P=100x—-8x*?+C
When x = 0 then P =2000
= (C=2000

Now when x = 25 then P is

P =100 x 25 — 8 x (25)*2 + 2000

=2500 -8 x 125+ 2000

=4500 — 1000
= P=3500
©))

P :% ()~ 200

(o) % p(H) =200

)=

DIFFERENTIAL EQUATIONS




PARAKRAM JEE MAIN BOOKLET

30.

Sol:

31.

Sol:

1
LF=¢?
Hence solutions is
1 1
py e 2 = [-200e"2dr =400¢ +C
or p(t) =400 + Cet?
Since p(0) =100
= 100=400+C= C=-300
Thus p(f) = 400 — 300 ef2.

3)
y(1 +xy) dx =xdy
ydx — xdy + xy?dx =0

yid (fj +xp%dx =0
y

xx2

—4+—=C............ i
2 (1)
(1, -1) satisfies

I+ 1-Coc- 2
IR

Putin (i) x=—5%

2

] 1
i) x= )

)

d
Lo cot x y = 4x cosec x
dx

LF. = el —gin x
y (sinx) = f 4x cos ecx.sin xdx+ C

ysinx=2x2 +C

DIFFERENTIAL EQUATIONS

32.

Sol:

33.

Sol:

2

oo
2
=22
y sinx = 2x 5
2 2
soy[_j_z ' ™ z(il)
6 36 2 18 2
_ &
9
(0))
2 _ 2
lim Z/=X ) Jx)=x f(t):l (9 Sform
t—>x t—x 0

2
using L. Hospital lim () -0 _,

t—>x 1
(differentiating with respect to 7)
So 2xflx)—x*f(x)=1
y=Ax)

This is linear differential equation.

2
o
x2

Integrating factor =
y -1
So —=|—dx
x? j x*
y 1

~ =——+c

L f()=1= ¢=
¥ 3 A

[FSH N )

J' Yy
l—y2

= f«fl—y2 =x+c
= 1-p’=(@x+c)?
= (x+c)l+ry’=1

dy=x+c
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34.

Sol:

3s.

Sol:

36.

Sol:

37.

Sol:

2)
x 10 2x
IF = Ix271 eg 2, Lo
l(n 1-x
=e? = 1-x?
W1-x? Ix 2x xN 12 —x?dx+c
5
1P —x? =X 4 +e
x=0,y=0= ¢c=0
5
-
Y= 2
1-x
N~ .5
j_xs+x2 %+x2
I= +
0 \/l—xz \/l—)c2
B
3,2
NPy JEE S
0 N1-x?
x = sin@
dx = cosO do
3 .2
_ 2J~sm 9cos9de
0 cos0

T
3

Il
O 0 [ 3

(1—cos20)d0 = [9—%sin29j

0

LT SO =E_lxﬁ25_£
3 2 3 3 2 2 3 4

3

order-4, degree-15

C))

The degree of differential equation is not
defined.

()

— =cotx cot
dx Y

38.

Sol:

39.

Sol:

40.

Sol:

41.

Sol:

Iwnydy = J.cotxdx

Insecy=Insinx+1Inc
sec y=csinx

€))
dy _y'—y-2
dc  x*+2x-3

dy __ 4y
=2+  (x+3)(x-1)

==l
G20+ I e

=3 il

:>l,€n|y_2|_ |x 1|
30 |y+1| 4 |x+3|
)

dy
—=/(n(x+1
2 et

[dy=[tn(x+1ydx

y=xh@x+1)— X
x+1

=xn(x+1)- J.(l—%)dx
X

=xln(x+1)—x+mhx+1)+c
Nowatx=0,y=3
3=0+c=>c=3
Ly=x+Dhpx+t1-x+3

2)

il =" = & =e' e
dx dx

= je‘y dy= I e'dx

> -eV=eX+c
> eXt+teV=c

3)
Y_ (2x +y)2

Let2x +y =t

DIFFERENTIAL EQUATIONS




PARAKRAM JEE MAIN BOOKLET

42.

Sol:

43.

Sol:

44.

Sol:

& _dt
dx dx

ﬁﬁ_zz 2
dx

2+

dt
:>2
r°+2

1 gt
=>—tan —
2 \/2

:>Ltan’1 [MJ=x+c

N5

=x+c

)

dx dx
—=x+y-3 => ——-x=y-3
dy dy

LF= el =y

solution of differential equation is
xe” = I(y—?a)e*ydy +c

=>x=ceV-y+2
0y
dy  ylx

dx 1-2y/x

Lety=w= @:xﬂ+v
dx  dx

v v 2?2

= -y =
dx 1-2v 1-20v

= —1;237£;dv:%
v

on integration

—~ "2 _tny = tnx+c

or —\F—ﬁny+€nx=c+/€nx
Y
or ﬂny+\/2=c
y

“

sin(zjﬂ :Zsinz—z
x)dx x x

DIFFERENTIAL EQUATIONS

45.

Sol:

46.

Sol:

Lety=vw = Q=v+xﬂ
dx dx

. ( dvj .
smv| v+x— | =vsiny -2
dx

xsinv@ =-2
dx
sin vdv=-2 @
X

—cosv=-2Ilnx+c=>cosv=2Inx+tc

:>cosZ =hx*+c

X
@
2 2
@+x Y
dy Vv
2
= ﬂ+[£] —(fj +1=0
dy \y y

dx dv
Putx=vy= —=v+y—
dy dy

d
Now v+y—v +V2—v+1=0
dy

zdv +Q=O
v+l oy

dv dy
- J.vz-i-l—i_"‘_ B
Y
= tan'(W+Ilny+c =0

= tan’! (zj +Iny+c=0

y
3
w1 _e
dx x X

efyﬂ+lefy :iz

x X
Putey = t= —e‘yﬁ=ﬁ
dx dx
Cdi 1 a1
dx x  x? dx x x?
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LN 1
IF.= ¢ © =¢ ™ = 1 Solution is, ¢ [%J :—Zj—zdy+c
X y y
1 1
= —=j——32 =—+c Lz=£+c
X by x 2x y ¥
e’ 22y +cxiy? =
e i e V=t
T Ty g fTeeTe 50. (1)
4. @ Sol: Do 20 ou (142 dy = 2xvd
dy y dx de  x*-1-2 4 e 4
so: Yo Y T T (241 Y
dx  2ylny+y—x dy y or 2xydx— x2dy =— (1 + 2y) dy
2y .2
Lo yd(x*)—x2dy { 1 2}
vy _ or ———— = =—| —+= |dy
IF. e e ¥y yz y2 y
solution is yx = I(Zény+l)ydy+c 2
Jl 1 +2 J
xy=yIny+c 7 - ? ; v
48. (2 2
2 . x 1
Sol: dx _ [1+x(1+)7) Integrating, —=—-2{ny+c
. dy y+y3 y oy
) 51. (2)
_ _[ 21 + x(1 +y2)} Sol:  xy*dx + ydx = xdy
+1 1+ _
yor 4+ y(d+y7) xdﬁydx 4xdy -0
dx+x _—1 y
dy y y(1+)7) X} [x
jld orx’dx+|=|d|=|=0
—dy
IF.=¢” =y 4 4 X
.. 4
The solution is integration, %+%(f] =c
xy=7J‘ Yyt 4.3 3 3y
y(a+y7) = Ny +4xi=cy
xy=—tan’ly + ¢ 5. (3
49. (2) Sol: xdx + ydy ( ydx — xdy] y_
so: &, 1 O +)%)? ¥ X’
d
x .); yx o Jd(xz +y2) ( )
) i S A S
Let —2=t —Tﬁ dr (x2+y2)2
X dy dy
1 y 2y 1
_l£+£:10 ﬂ,gt:,z ——(x2+y2)=—2;+cor . x2+y2+c
2d
Y Zy r7 53. (1)
—[Zay
IF.=e Y = 2= Lz Sol: dv = = —k(4mr?)
y dt

DIFFERENTIAL EQUATIONS
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4 2
Putv:—nr3orﬂ=4nr2£ y1=—3—yy1= =24
3 dt dt X X
Henceﬂ:fk & _- b _ 2y
dt dx X dx x
4. Q) dy 5 dx dy 2y
Sol: grger = Highest order derivative present in B 7 R b x
:.2'=m(given) —Iny=3Inx+inc Iny=2Inx+Inc
Degree = Highest power of highest order xy=C y =
g Iny=c+2inx
derivative which is &y 1
dx’ Elny=lncl+lnx
—len 57. (1)
= m>n d
55 (3) Sol: d—m =m
so; W _wry_y(rtl) '
ol: dx—xy+x_x(y+1) Inm=x =>m=ce*
y
— =c.eX
(x+ljdx=(y+1]dy N 1
X y
y=ceX+c,
- (1+ljdx:(l+ljdy 8. @)
x y 2y
Integrating both side, we get Sol:  Let ¢= e
= x+logx=y+logy+logc 0l
— - — =8¢
= x-y+logx=logyc x
. x—yzlogg Int=8x+c here atx=0,c=0
a2
t=etr = LY — o
— ex—y — 2 dx2
X . _ d_y
cy=xe"” nowptt dx
= y=—xe "’ dm _ et
c dx
= cxe’ ™ A
m= + ¢
56.  (4)
Sol: x*y’+xyy —6*=0 o - o -l
It is quadratic equation in y, atx=0, = g TV aT g
3 —xyi«fx2y2+24y2x2 _ —xyE5xy dy _ ﬁ_l
ne 2x* - 2x? X 8§ 8

DIFFERENTIAL EQUATIONS
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8x

_ & ox
7T e g @
7
atx=0,c,= —
64
S x 7
= -4+ — =64y=e_8x+7
VT s g ea T
59. (1)
Sol: y1y3=3y§
By o n
by N
= lnyz 3Iny,+tinc
y2=cyp
ﬁ:cyl
J’1
1
—— =t
3
ﬂ——c c
dy Y —C
2
94
xX=— — -¢ytc
) 2V 3
X =AP+ Ay + Ay
60. (1)

xdx —ydy 1+x%—)?

2 2

Sol: =
xdy — ydx X -y

x = rsech

y = rtan

xt—yP=7

dx = r secO tan0 d0 + secO dr
dy = r sec?0 d0 + tan0 dr

rdr _ 1+72
> secO do P2

N J- dr
1477
= Infr+\1+72 | =In[secOd + tan6| + In ¢

= r+ N1+r? =c(sech + tand)

= Isece do

61.

Sol:

62.

Sol:

63.

Sol:

on solving sz -+ \/l+x2 —y?

_c(x+y)
xz_yz
2)
dy _ (x+y)+1
de  2(x+y)+1
dy dt
tx+y=61+ —= —
putx ™y dx dx
dt  t+1 3t+2
T =" 4+1=
dx  2t+1 2t+1
2t+1
J' t+ dt —Idx
3t+2

2t 1
or 379 In(Bt+2)=x+c
or 6(x +y)—In(Bx+3y+2)=9%x+c
orln(3x+3y+2)=6y—-3x+c
since it passes throw (0, 0) hence equation of

curve is 6y —3x=In 3x+3y+2

“

(dsx]“

303 P 3.\ 3

e(dy/d)=1+ cy) dx .
di’® 21!

here power of highest order is not defined,
hence degree is not defined.

)

2
y(ﬂ) +xd—y —yd—y -x=0

dx dx dx

yd—y (ﬁ—lj +x(ﬁ—) =0
dx \ dx dx

e (3] -

.. either ydy + xdx=0 or dy—dx=0
since the curves pass through the point (3, 4)
sox2+yr=25 or x—y+1=0

DIFFERENTIAL EQUATIONS
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x=e
64. (3 y=2(e—e)+2
Sol: ¥ =03 2 2xe” i~
ol: o xe =2xe" -e 67. (3)
2xex2 Sol: Q cos.x b= —co.sx
= dx (2+sinx) 2+sinx
y
¢ 5 on solving
= &’dy=2xe" (n) 1
NFI1T5
= J-eydy:_‘-Zx«exzdx+c 2) 3
68. ()
[Put x> =z = 2x dx=dz]
L Sol: @_(;j _ L
= @ =etc Coa Urd ) T
2
= &= +c on solving
-1
)’(f)=1—
Integer Type Questions (65 to 73) +1
69. (1)
65. (7) Sol: %OC—S and s = 7r°
Sol: d—y=y+3 ,
dx ~-—=tan0
dy h
y+3_ * By solving
In(y+3)=x+c r-a
givenatx=0,y=2 k
x=0y=2 70.  (2)
nS=c Sol: Letx+y+l=t2
Sn(y+3)=x+in5 1+ﬂ:2l_dt
In (y;ﬁjzx 2ddx dx
(ﬂ—ljtztz—z
y+3=>35er dx
y=5e*-3 dt t*+t-2 21
n = —= dt=|d
L y(In2)=5em_3=7 PRV Orjt2+t—2 Jas
66. () X A
dy or j[1+ - }dtzj.dx
Sol: —+——=2 -1 2
dx xlogx =D 3¢+2)
| LIS or 2[t+l€n|t—1|—ﬂ€n|t+2|}=x+c
IF =¢ xlogx :elog(logx)zlogx 3 3
v(logx) = I2(logx)dx where 1= Jx+y+1
B 1. (7)
1 =2[x1 —x]+
zgg:? c[x:;gx e Sol:  (2x+y+4)dy=(x—2y+3) dx

DIFFERENTIAL EQUATIONS
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2(xdy + ydx) + ydy + 4dy = xdx + 3 dx
2d(xy) + ydy + 4dy = xdx + 3dx
on intergrating

y2 2

X
2xy+—+4y=—+3x+c
TR
2. @

Sol: ysinx= Isinz xdx

= ysinx = i(2x—sin2x)+c

73. (9

Sol: Y-y=m(X-x)
Y-intercept (X =0)
Y=y-—mx

d
3 oy —y—y=—x3

Given that y — mx =x
dx

d
-2 Yo e

dx x

. S
Integrating factor (LF.)= e "~

_1
X
1 1
solutiony. — = J.— C(=x?) dx
X X

3
:>f(x)=y=—7 +cx

Givenf(l1)=1 = c¢=

N | W

3x

3
.~.f(x)=_x7 Y CORD

DIFFERENTIAL EQUATIONS




PROBABILITY

Single Option Correct Type Questions (01 to 62)

Sol.

Sol.

Sol.

1)

Max sum = 12
6+6=12
6+5=11
6+4=10
5+5=10

6 cases

P(4) = % PB)= i and P(C) =

W | —

Required probability
= P(ABC or ABC or ABC)
=P(A). P(B). P(C)+P(A)PB)P(C )+ P(
A4)P(B)P(C)
1 3421 42 31
= XS X—Ht=X—X—+—X—X—
3453 453 45
_12+8+6 13
60 30
1
Given f(x) = x> + 6ax> + 2bx + ¢
f'(x)=3x>+ 12ax + 2b
for increasing function, f"'(x) > 0
(12a*-432b<0
6a*<b
a=1,b=6
where c € {1, 2, ..... 6}
6 1

.. required probability =
q p y P 36

Sol.

Sol.

Sol.

Sol.

Sol.

Sol.

ey

4Cy x 13Cy x 39C, = Formula card

Suit any 9 cards any 4 cards from 39 cards
52C}5 = total case

4

1st coupon can be selected in 9 ways

2nd coupon can be selected in 9 ways

3rd coupon can be selected in 9 ways

97 ways — when 9 is not take

=97_87
Total = 157.
@
_91
12"1 2i!2v><2!
n—11'n-112! n
=p=
2n! 2n-1
n!'n!2!
@

Favourable no. of ways = 12
total no. of ways = 220

4)
Let A4: card is spade
B: card is an ace.

P(1) = % PR)= &

52
P(ANB)= L
52
()]
P(atleast one W)= P(1W, IM) + P2W,, 0M)
_ 58 G
13 C, 13 C,
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10.

Sol.

11.

Sol.

12.

Sol.

13.

Sol.

14.

Sol.

(2)
P = =

1

—_

P(B)= =

o

P(C)=P

Now, P(4) + P(B) + P(C)=1
§I+%+P:1:P lfgg—%g

odds against C =43:34

(©))

Let x, y, z be probability of E,, E,, E;
respectively

=>x(l-y)(1-2=a

= (1 -x)(1-2)=B

= (1 -x)(1-y) =y
=>{-0)1-»1-2=PF

Putting in the given relation we get x = 2y and

y=3z=x=6:= = =6
z

()
odd—1,3,5.

p (prime/ odd ) =§

©))

2+6=&p=%

3+5=8

4+4=8

5+3=8

6+2=8

3)

P(Sy). P(S,). P(S55)+P(8) P(S,) P(S;)

+P(5) P(S,) P(S;)
2 53 25

+

378 56

X
<3| W
X
o | i
W | N

25,
78

W | —

15.

Sol.

16.

Sol.

17.

Sol.

18.

Sol.

@)

‘R’ be the event that selected marble is red
p(R)3 p[R)S
A) 5 B) 9

P(4) = %,P(B) =%

R
]%B)P(j
P(%j: R . R
P(B).P| = |+ P(a).P| &
@[ 5 Jrrene( £
LIVE] S
__ 29 _ 18
15,13 5.3
29"2%5 18710
5x10 50 25
T50+54 104 52
@

P(M AN )=1-PMUN)

=1 - P(M) - P(N) + P(M) P(N)

= (1-P(M)) (1 - P(N)) = P(M) P(N)

P(M ) = P(M) - P(M " N) = P(M) — P(M)
P(N)=P(M) P()

and P[%]-i- P[E]
N N
_ P(M ~N) . P(N)-P(M nN)

P(N) P(N)
©))

=1

1

p(Ist class) = %X 0.28 + 3 x0.25=0.27

(C))

Required probability

q tfq ¢ g 76
X + X =—

12 Cl 12 Cl 12 Cl 12 Cl 144

PROBABILITY
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19.

Sol.

20.

Sol.

21.

Sol.

22.

Sol.

23.

Sol.

24,

Sol.

2
p E, :P EnE,

E P E
%P E =P EnE, .. (1)
Similarly, iP E, =P EnE, .. (i)
From (i) and (ii), P E, :%
.~ P EnE, ,P E ,PE, areinG.P
(0]
U —-1W+1B U, > 2W+ 3B
Us > 3W+5B Us—>4W+ 7B

B 4 - 4 l-2+1
PW) = () Pwlu) = 7 P

i=1 i=1
P+l 1 2°+1 2 3°+1 3 4°+1 4
X — X =+ X =+ X —
34 2 34 5 34 8 34 11
_ 569
1496
3
LHS is an integer.
= RHS must be an integer for P is a multiple
of 30.
ie., P =30, 60, 90, ....... ,990.
3

Since sumof 1 +2 +3 +.....9

SALURPTIN

divisible by 9, hance all no. will be divisible by
9.

(&)

6.7.5 35

Bc, 136
1)
Favourable case: (3,3,3,3) or (3,3,3,5)
!
I PR
3!
total number of way — 24

PROBABILITY

25.

Sol.

26.

Sol.

27.

Sol.

28.

Sol.

29.

Sol.

(&)
Required probability = 1 — both numbers are
not divisible by 5= 1 — —-x > = 2
10 10 25
©))
KRISHNAGIRI ~ or DHARMAPURI

A = Rlis visible
B, = its from KRISHNAGIRI
B, = its from DHARMAPURI

P ) = P(A/B) P(B))
P(4/B))P(B,)+P(A/ B,)P(B,)
__ 210 _9%
1 2 11 14
2710 279
1)
13V (13Y (13)V 6!
— | x|—=| x| =| x——=P
52 52 52) " 212121
“)

E;=12,2),(2,3),(2,5),3,2),3,3),3,5),
(5,2),(5,3),5,5)}

Ey,={(1,1),(2,2),(3,3), (4, 4), (5, 5), (6, 6)}
E3=1(2,6),(3,5), (4,4), (5, 3), (6,2)}

clearly (1), (2) and (3) are correct.

3)

p(C/D):m

P(D)
P(C)-P(D/C .
norIg
P(D) = P(AnD)+P(BnD)+P(CnD)
= P(4)-P(D/ A)+P(B)-P(D/ B)

+P(C)-P(D/C)

= (0.35) (0.02) + (0.25) (0.01) + (0.40) (0.03)
= 0.0070 + 0.0025 + 0.0120 = 0.0215

P(C/ D)=

A B
Cc

p(C/py- 00120120 24
0.0215 215 43
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30.

Sol.

31.

Sol.

32.
Sol.

33.

Sol.

(2
10 coins 95 paisa 10 coins 5 paisa 11 Rs.
p =p (1 Rs. transferred + Back transferred) + p

g o e
(1 Rs. not transferred) 8 x = 8 + = 2
09 C9 C9
:E
19
1)

13 (397 (13 39\ (13
w5+ (3) () (3 (3)
C(39)13 (39} 13
”(B)_[Ej§+(§] 52
52) \52
C(39Y (13 39V (13
wo-(3) (3) (3 (3)*

©))

(1-411-5 7
11-111-2) 15

“@
§=(1—P)P+(l—P)3P+(1—P)5p+....
%zP(l—P){l+(1—P)2+(1—P)4+....}
2 1
Z=P(1-P)|——

50 )L—(l—P)z}
%=P(1P){ ! }

5 P(2-P)

3P=1=P=1/3

34.

Sol.

35.

Sol.

36.

Sol.

37.

Sol.

38.
Sol.

(&)

Statement - 2: True (By definition)
Statement -1: False because the sample points
are not equally likely.

(0))

Statement-2 P(A/B) = P(A) < P(A)

_ P(4nB) _

= W < P(A4) P(B)=P(4 N B)
A and B are mutually exclusive

= PAnNB)=0

= P(B)P(A4/B)=0 = P(4/B)=0
= P(A/B) # P(A)

.. statement-2 is true

Statement-1 Suppose A and B are mutually
exclusive, then by statement-2 P(4/B) # P(A)
which is a contradiction.

statement-1 is true.

2)

Required probability = i . i +@ i = 1
25 24 25 24 5

2)

The total number of ways in which numbers
can be chosen = 25 x 25 =625
The number of ways in which either players can
choose same numbers = 25

Probability that they with a prize

25 1
625 25
Thus, the probability that they will not win a
prize in a single trial =1 — 1_2
25 25

(2)
Let A4,, A, and A; be the events of match
winning in first, second and third match
respectively. And whose probabilities are

1
P(4)) = P(4y) = P(43) = 5
.. Required probability

PROBABILITY
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39.

Sol.

40.

Sol.

41.

Sol.

=P(A, A", 43) + P(A'y, 4, 43)
= P(4,) P(4'y) P(43) + P(4",) P(4,) P(43)

3
:(1]+(1]3:1+1:1,
2 2 8 8 4
3)

Here,
P(A) = probability that 4 will hit B =

P(B) = probability that B will hit 4 =

P(C) = probability that C will hit 4 =

W= N|—= W

P(E) = probability that 4 will be hit
= oA 12 2
P(EY=1-P (B). P(C)=1 — —. ===
(£) (B). P(C) 2373
Probability if 4 is hit by B and not by C.
= P(BnC/E)

12
_ PBLC) 273 1
P(E) 2 2
3
(C))
The probability that Mr. A selected the loosing
horse = —x 3.3
5 4 5
The probability that Mr. A selected the winning
horse =1 - 3.2
5 5
()]

Since, 0 <P(A)<1,0<P(B)<1,0< P(C)< 1
and 0 < P(A) + P(B) + P(C) < 1

o< Xty
3
1 2 .
= — —<x=<- (1
3 3 ()
0< =¥y
4
— 3<x<1 ...(ii)

PROBABILITY

42.

Sol.

43.

Sol.

0<122%
2
1 1
= - —=<x< — .11
2 2 (iii)
and 0 < 3x+1+ 1—_x+ 1—2x_1
3 4 2
= 0<13-3x<12
1 13 .
= —=<x<— v
3 3 (iv)
From Egs. (i), (ii), (iii) and (iv), we get
1 1
— <x< —
3 2
3
Given probabilities of speaking truth are

4 3
P(4)= — and P(B) = =
(4) 3 (B) 2
And their corresponding probabilities of not
speaking truth are
1

P(A)= %andP(§)= "

The probability that they contradict each other
=P(A)x P(B)+P(A) x P(B)
4 1 1 3

2
Given that,

P(ANB)= %,P(Z)= land P(AuB) =

1
6

N

=1-PAUB) = %:lfP(A)fP(B)+

1 - 1 1
PAUB)=— =>P(A)-PB)+ — = —
(4 v B) 5= (A)-P(B) 16
:>P(B):l+l—l

4 4 6
= P(B)= land P(A)= é

3 4
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44.

Sol.

45.

Sol.

46.

Sol.

47.

Sol.

Now, P(A N B) = x == P(A) P(B).
Hence, the events 4 and B are independent

events but not equally likely.

(©))
All the three persons has three options to apply
a house.

.. Total number of cases = 33

Now, favourable cases = 3 (An either all has
applied for house 1 or 2 or 3)

.. Required probability = 3% =

O | —

“)

P[/E“?j:p[ﬁj:o
AuB AnB

)
Le(4)-
4" \B

Given that , P(A)

and P (Ej = %
A 3

N | —

we know, P (éj _ KdnB) (1)
B P(B)
and P (Ej _ PBod) (i)
A P(4)
- pB)= —4 _\3/\4 =§

( j
B

wA=1{4,56}andB= {1,2,3,4}
L ANB={4)
‘+ P(AU B) = P(A) + P(B) — P(4 N B)

PavB =+ 1y
6 6 6

48.

Sol.

49.

Sol.

50.

Sol.

51.

Sol.

52.

Sol.

C)]
Case in which sum of digits in 8 are 08, 17, 26,
35,44

Total cases: 00, 01, 02, ...., 09, 10, 20, 30, 40
. .. 1
Required probability = I

(2)

Statement-1 Total ways = 20C,

number of AP's of common difference 1 is=17
number of AP's of common difference 2 is = 14
number of AP's of common difference 3 is =11
number of AP's of common difference 4 is = 8

number of 4P's of common difference 5 is =5

number of AP's of common difference 6 is =2

total = 57

57 1

20C4 - 85

probability =

Statement-2 common difference can be + 6, so
statement -2 is false

@
_’q'q’c _3.4.2 2
o 9.8.7 7
3.2.1
@)

Let Event (Given: {1, 2, 3,......... 8})
A: Maximum of three numbers is 6.

B: Minimum of three numbers is 3

P[Ej:m_ G2

4 P(4) 3¢, 10

_1
5
()]
Let E; = the event of getting 5 in a roll of two
dice
=1{(1,4),(2,3),(3,2), (4, D)}

4 1

L P(E) ==

PROBABILITY
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Let E> = the event of getting either 5 or 7

={(1,4),(2,3), (3, 2), 4 1), (1, 6), (2, 5),

(3,4, (4, 3) (5 2), (6, 1)}
5

( 2)— _18

13
L P(Ey)=
Now, the probability of getting 5 before 7
= P(E)+ P(EyE,) + P(E,ESE) +...
_1 131 13131

+
"9'18°9 18°18°9

1|, 13 (13Y
=—|l+—+ +...to0
9 18 \18
1 |18 2
9 1_9 95 5
18
53. (3
Sol. Ei:{(4,1) e (4,6,)}
Er {(1,2), oo (6,2)}
Es: 18 cases (sum of both are odd)}
P(E]) = 6 =P (Ez)
18 1
P(E3) =3¢ =3
1
P(ENE)= 35
1
P(E2 (@) E3) = 7
P(Es NE)) =15
P(E1 M Ezﬂ E3) =0
.. E1, E», E3 are not independent
54. (2)
1
Sol. P(A)+P(B)-2P(ANB)=

4
P(B)+P(C)-2P(BN ()= %
1
4

P(A) + P(C)—2P(A " C) =

PROBABILITY

5S.

Sol.

56.
Sol.

57.

Sol.

58.

Sol.

59.

Sol.

PANBNC)=714

S PA)+PB)+P(C)—PANB)—PBNC)
—PANC)+PANBN O

3+1 6+1 l
8 16 16 16
@
p=-0 _0
llc2 55
ey

We have PBNC )=P[(AUA )n(BNC)]
=PANBNC)Y+P(AnBn C)

1.1 2

—_t— = —

33 3

BAC

B BAC c
1
12

P(BNC)=P(B)-PBNC )=

NG OS]
W | N

)

Such numbers are 6, 12, 18,

i.e. 16 such numbers.

16

probability = 100—3
3

_ 16x15x14 _ 4

100x99 x 98 1155

3)

If 4: Indian Men sit with their wife

B: American men sit with their wife

Hence required

P[éj: P AnB _n AnB

B P(B) n(B)
4121° 2

TSyt s

3)

x+y+z=10
Total number of non-negative solutions
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60.

Sol.

61.

Sol.

62.

Sol.

= 108310y | = 12C, = 66
Now Let z =2n.
x+y+2n=10;n2=0
Total number of non-negative solutions
=11+9+7+5+3+1=36
. S 36 6

Required probability = % 11
3
P(Bn(AuBY))

P(AuB°)
B P(AnB)
" P(A)+P(B°)- P(AnB°)

P(B/ AuB))) =

B P(A)-P(An B°)
P(A)+P(B°)-P(An B°)
_07-05_1
08 4
(2)
Total number of ways in which 8 person can
speak is 8Pg = 8!

The number of ways which can be arranged in
the specified speaking order is 8Cs. There are 5!
ways in which the other five can speak. So,
favourable number of ways is 8C; x 5!

8

C; x5!
Required probability = %'X
o8Ikt 1
31x51x8! 6
2

Unit digit of 3¢=3,9,7, 1
Unit digit of 22=2,4, 8, 6

3¢ | 2P 3¢ | 2b 34|20
318 9|2 714
25 25 25 25 25 25
—X—F —X—+ —Xx——
100100 100 100 100 100
16

Integer Type Questions (63 to 72)

63.

Sol.

64.

Sol.

65.

Sol.

66.

Sol.

@
. . m 24 1
Required probability = — = — =—
Amreap YT w120 5

®

P(4) =

2
-, P(B)==
3 PB=3

- 5
= P(AnB)=—
( ) B

(C))
P(hitting the target at least once) > 0.99

.
0.01
=4" >100

So minimum value of # to satisfy the inequality is
4,

49)

b><4c
c=1b=1
c=2b=12
c=3b=1273

7 o= 4b=1,23
c=5 6b=123 4
c=17,89b=1 23,45

Total cases = 32

= Required probability = %

PROBABILITY
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67.

Sol.

68.

Sol.

69.

Sol.

(6))
T x 1 solve for n of get
12 n+l n+l
=>n=5
2
4 3
=—.—=.2
PT
©))
Unit digit in | Unit digit in | Unit digit in
number number product
Odd Odd Odd
Odd Even Even
Even Odd Even
Even Even Even

PROBABILITY

70.

Sol.

71.

Sol.

72.

Sol.

p:§3q213£:3

4 4 q
®)
6 5 4 6 54 3
— X 4+ —x —=_==
0 9 10 9 90 5
2

Even integers ends in 0, 2, 4, 6, 8. Square of an
even integer ends in 4 only when the integer
ends either in 2 or 8.

probability = %

27

If 6 boxes are selected from 8 boxes then there
are only two ways in which one row remains
empty.

5Co-2 13

8C6 _ﬁ

So, required probability =




STATISTICS

Single Option Correct Type Questions (01 to 66)

1. 1)
n
Sol. 1+2+4...2
n+l
3 (2n+1_1) L
2-1 " n+l
2. 1)
c . n ntl
ZAHB An+B———
Sol. Mean= =L = 2
n n
n+l
Mean=A4 + B
3. A3)

Sol. Geometric mean

= While in case of 1 & 2 it is not true always
4. 3
Sol. Frequency of f = 10Cs which has maximum
value
5. 4))
Sol. Mean of 21 observation X = 40, so
Sum of numbers =21 x 40 = 840

Sol.

Sol.

= Asnumbers greater then median increased
by 21, so 10 observations will increase by
21.
Now sum of all observations
=840 + 10x(21) = 1050

= So now new mean is = @= 50
@

34,38, 42, 44, 46, 48, 54, 55, 63, 70
median = 46+48 =47

MNix-M|=13+9+5+3+1+1+7+8+
16 +23 =286

so mean deviation about median = % =8.6

“)
n=_88
th th
Median — 44" value + 45" value
2
_ 56457 565

88
3| - 56.5]

M.D.(median) =-=!

88
_ 43.5+42.5+...+0.5+0.5+...+43.5
88
1+3+5+.... +85+87 _

22
88
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Sol.

Sol.

10.

Sol.

11.

Sol.

12.

Sol.

If x; ... x, are the observations then the new
observations are (1.02) xy,...,(1.02)x,

Therefore the new mean = (1.02) X

New mean deviation

= LS @02 - a.o2)x|
n

=(1.02) l2|xi—>-c|
n

=(1.02) x 50 = 51

If xq ..... x, are the observations then the new
observations are (0.95) xy,..., (0.95) x,,

Therefore the new mean = (0.95) x

New mean deviation

_1 3 -
= 31099 ~(0.95)% |

=(0.95) 12|xi—)_c|
n

=(0.95) x 80 =176
4)
1
2n+1

X = [a+(a+d)+ ...+ (a+2nd)]

-1 [@n+Da+d(1+2+...+2n)]
2n+1

2n (1+2n) _
2 2n+l

a+nd

1
M.D. from mean = —— 2|d| (1 +2 +.... + n)
2n+1
_n(n+l)|d]|
(2n+1)

1)
See properties of AM

“)
20 20
3 (x5 -30) =20 =3 x; ~20x30 =20

i=1 i=1

STATISTICS

13.

Sol.

14.

Sol.

15.

Sol.

20
Zx,- =600+20=620
i=1

ey
20 20
n n
- ,221: 21 %“ 287
X=L—==, =—
0 2 20 2
20 20 )
> n? Don
= I =
20 20
287 (Y _133
2 2 4
2
Let two observations are x and y
2+4+10+12+14
then YTV 12+ +10+12 + _3
7
x+ty+42=56=x+y=14 (A)
x> +y* +4+16+100+144+196
and
7
2
- (x+y+42) _ 16
49
2, .2
Hy_+460 =16+64 =80
7
= x2+)2=560-460=100 ..(B)
.. onsolving (A) & (B)ywe getx=6,y=38
1
2
2= _ x°?
n
- 0 32
10

= SD.=+& =12
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16. ()

Sol. Coefficient of variation = 0.58 =

=l|a

o(S.D.)=.58 x 4=2.32
17. Q)

10
Sol. > (x;-50)* =250
i=1

coeff. of variation = g x100=10%

X

18. (3)
+3/2

Sol. We known that if d,= Nt so h _ 1 .
-1/2 2

1
Thus 6,= m 0, =2%x3.5=7
19. ()

Sol. We known that y; = %xi soh= %

Thus 6, = |h| 6, =1.5x9=13.5
20.  (2)

Sol. 210 e _ 92n
n+l n+l
21. (2
Sol ¥ = 0"Cy+1 "C+2"C,y +.......4n"C,
"G+ G+ G+ 4" C,
_ n2"! _n
2" 2
22. (1)
Sol.
Xi fi fixi fix?
0 1 0 0
1 9 9 9
2 7 14 28

5 15

45

4 3 12

48

3 6=25 D fx =50 3 fix? =130

> D

2
_ B0y,
25 \25

o2 = W xiz_{Zfz- xz}Z

So, variance of 4 = 1.2 < 1.25 = variance of B

So more consistent team = 4

3. 3)
Sol.  Zi_ps Hi_qg
200 300

= XZx;=5000, Zy,=3000
ox=3andoc,=4
o’

=L _(25)2=9
200 )

2
and 2L _(10)2=16
300
= Ex2= 126800 and y;2 = 34800

3z} (EZ,-T
o= 2L | 2
n n

_ E(xiz +yi2) _[Exi +2y; jz

500 500

2
_ 161600_[8000] 1a

500 500
24. ()
Sol. o,=3
inz -2 _
_x?%=
100

= 3x7 =23400
37z, =250 x 15.6 = 3900

STATISTICS
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25.

Sol.

26.

Sol.

Zyi = ZZ,‘ - in =3900 — 1500 = 2400
o’ =13.44
2 2
<+ :
o 2NN 56
250
=13.44

= 3y =40800

:)Gy

2
_ |2 () _ 40800 (2400Y' _,
150 150 )]\ 150 150 )

C)]
¥ =60, ¥ =40

(0,2 =16, (c,2) =36

Tx,2 = 160 + (60)2 — 10
Ty,2 =360 + (40)2.10

2 2 _ _
o(overall) = 21+ _(10x+10y
20 20
_ 520+52000

20 —(50)2

62=12626-2500=126

S.D. =+\/<5=2 =11.2

1)

Mean x =4, variance =5.2

ap, ay,az=1,2,3.

Let x;, x, are remaining values

_ G taytaztx+x,
5

= x1+x2= 11 (1)

Mean Xx

al +as3 +a3 +x{ +x;
5

variance 62 =52 =

X x4 =65 )

STATISTICS

27.

Sol.

28.

Sol.

29.

Sol.

= P—xf=3

= SoA=11=10-x2-2x=2A

= (x+ 1)2=0 one solution

1

Let x,, misread value (x,,) = 10 (x,,)actual = 12
62=33x =113

n—1
= in =113-10=103=10. x —-10
i=1

n-1 ) 5
DXl +x;
o2 = =1 X
10

n—1 )
S =-67+10 X ° (1)
i=1

n

Mxi+ X 2
= 1 1 actual
=

= (Gz)actual =

10 o actual
= (Gz)actual
ixz +ox, 2
1 n actual
— =l =
10 X actual

67410 T “+144 (10 ¥ -10+12
10 10

= (Gzactual) =3.14

ey
SD(X]) =S.D. (Xi — 8)

: \/z<x;—8)2 _[Z<z—8)]2

B
9

3)
1 @ 2
Mean Median Mode
so median = 22
_ 1><m0d€;+2><21, mode = 24
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30.

Sol.

31.

Sol.

32.

Sol.

33.

Sol.

34.

Sol.

@
Variances remain uneffected by adding some
constant to all observations

SO VA = VB
SO VA/VB =1
3

Let no. of student = 100 number of boys = n,
nx52+(100-n)x42

=50 =>n=280
100

so 80%

M

w=6:a+b=7 (1)

(@=6) +(b=6)" +22 +1°+4> _

6.80
5

= (a—-62+(h-6)2=13
solvea=3,b=4

)
2 2
Statement-1: Zn _ [&J
n

n

C(n+]) @n+l)  (n+l) AP -1

- 6 _[ 2 ] T2

Statement-2: Obvious

3)

= 1+(1+d)+(1+2d)+(1+100d)
101

=1+50d
100
Z|xi_x|

Mean deviation = =2
101

_ 2|(1+id)—(1+50d|
101

_ %I(i—SO) d|
101

i=0

(50+49+1+0+1+50)|d |
101

=225=

35.

Sol.

36.

Sol.

37.

Sol.

38.

Sol.

—205 = 205 05— =10.1
101
@
2 2
GX2:4:>ZXI' (2N —4
n n

2
- st" —@r=4= 3 =40

similarly, 37 =105

gl XA [in +3 9 Jz
10

10

2
_ 145 [10+20) s

10 10
@
Correct mean = observed mean + 2
30+2=32
Correct S.D. = observed S.D. =2
“)
AM. of 2xy, 2, ..... 2x,, is 2% +2% ... +2%,
n
_ 2[x1 +Xy Fee X, ) oy
n

So statement-2 is false
variance (2x;) = 22 variance (x;) = 462
so statement-1 is true.
4
If initially all marks were x; then 2
_ Z(xi -X )2
N
Now each is increased by 10
LS (5 410) <(F+10) *
0,2 = =
N

So variance will not change whereas mean,
median and mode will increase by 10.

G]z

STATISTICS
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39.

Sol.

40.

Sol.

41.

Sol.

42.

Sol.

43.

Sol.

44.

Sol.

2
First 50 even natural numbers
50
2211
Mean = =1 _2+446+....4100
50 50
_» 50x51 _ 51
2x50
50
z on
variance = = —— 512
50
2. 42 2
_ 2°+4° +...... +100 2601 = 833
50
C))
X+ Xy X6 16
16
If x, =16
XX X0 —16+3+4+5
18
_ 16x16-16+12 _ 240+12 _ @ _14
18 18 18
@

Standard deviation of numbers 2, 3, a and 11 is
3.5

2
Gsp— 250z
4
449+a’ +121 [2+3+a+11j2

= (3.I5)2=
(3-5) 4 4

on solving, we get
3a2-32a+84=0
1
Let the number of men be x
70x +55(150-x) 60
150

x=50

(&)
')—Cnew = _old -5
3
100 5

We known thaty;=—x; = —x;
60 3

STATISTICS

45.

Sol.

46.

Sol.

47.

Sol.

48.

Sol.

49.

Sol.

50.

Sol.

51.

Sol.

52.

Sol.

25

X 5= ="

soh= 2 Thus 6, = |h| o, =
3 3

w | L

. 25\ 625
SO new variance = | — =
3 9

@)

2 2
X: X
variance (x;) = Z_l_(LJ
n n
12+22432 ... 102

_ n(n+1)(2n+1):10><161><21 _ 185

_ n(n+l) _ 10 11
2 2
385 [55]2_825_33

ar(xi) = —— = =—
vare) = 7o 100 4

10
3)

4,8,12,17,19, 23, 27, = Median = 17
C)

Most frequent data = 3

2

Mode + 2 mean = 3 median

(mean —3) + 2 mean = 3 median
3(mean — median) = 3

4
Most frequent data
3
S, =2 2+ (n-1)3]

2

S, 1
Xx=-"2==[3n-1
X =3 [3n—1]
3
variance (ax; + b) = a2 var(x;)
Q)

< _2
z X —X

Variance (x;) =-=1
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53.

Sol.

54.

Sol.

55.

Sol.

56.

Sol.

57.

Sol.

58.

Sol.

2)
Iy,

7
244+7+11+10+a+b=49

= a+b=15

>(x,-X)° 100
7 T
= 25+9+0+16+9+(7—a)2+(7-b)2
=100
= (7T-a)?+(1-b2=41
= a=3
b=12
€)]

Standard deviation is independent of change of
origin bu not scale.

3)

Actual data is more close to mean, therefore
less variance

3

Var(3x;+4) = 9¢°

3

Arranging the data in ascending order 34, 38,
42,44, 46, 48, 54, 55, 63,70

46 +48

median = =47

2l — 47|
=9+23+1+13+5+8+16+1+7+3
= 86.

S| x, —47]
10

Mean deviation = =8.6

N

59.

Sol.

60.

Sol.

61.

Sol.

62.

Sol.

63.

Sol.

64.

Sol.

~non+l 2n+l ( n+l jz_nz—l

6n 2 12

(©))
Arrange marks in ascending order
(ceverrererneens ), 17, 18, 19, 20, 21, 22, 23, 24, 25,
26,27,28,29
8 boys failed
median= 519 _ 185
“@
=065 22 =07
X X2
o _0.6xx
o) 0.7><.)—Cz

21 0.7 X 7 X

— X—=— = —=—

14 06 X, 4 X,
2
Mean and median both will be increased by 2
“

2x1 + 14x2 + 8x5 + 32x7
2+14+8+32
_ 24 5.25
56

@

We have: XX =a XU + bZV. Therefore,

- 1 1 1
X==YX=a-SU+b —-3F
nz a}’lz nz

=alU +blV
(2)
Let the n-numbers be x;, x;, , ....., x,, then,
_ 1
x=1sy
i
S X t+X)te.X, X
—~ y=2Nt% -1t X
n
> k+x
= X = i ['.' X1+X2+ ..... X”_lzk]
n
=x,=n— Xk

STATISTICS
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65. )

Sol. Let n; and n, be the number of observations in
two groups having means X, and X,
respectively. Then

mX +n, X,

X =

Now X — X,
=”2()_(2_/‘71)

= X, - X,

>0 [ X, - X ]
And X - X,

- n(X; - X5) <0
I’l1+n2

[ )?2 >)?1 ]

From (i) and (i) X; < X < X,.
66. (1)
Sol. Let o, and o, be the standard deviations of
the two data, then
50 o 60 o
100730 ™ 100~ 25

= o; =15and 6, =15

Integer Type Questions (67 to 75)

67. ()
Sol. X =0
=2
|x"2—x| —@2=SD.=|d =2
n
68. (4)

Sol. Median=25.5a
Mean deviation about median = 50

STATISTICS

69.

Sol.

70.

Sol.

71.

Sol.

72.

Sol.

73.

Sol.

2| x,-255a |
= ————— =50

50
= 245a+235a+... +0.5a+0.5a + ....
+24.5a = 2500

= a+t3a+5S5a+... +49a =2500

é (50a) = 2500

2
=>a=4
3)

44 (11Y
ariance (x; —4) =var(x))=——| — | =3
A\ (x;—4) = var(x)) T (11]

2
44 (11
i—4:arl‘:——_ :3
(3~ 4) = var(x) = = [11]
(12)

variance (ax;) = a2var(x;)

S.D. (ax;) = |a| «fvar(x,-)

3)
% x100 = coefficient of variation
X
c=3
a2
Median
_ 24" term+25" term 76477
2 2
=76.5

mean deviation
23.5422.5.....0540.5+....... 23.5

= =12
48

(16)
3 x =20x11=220

= Zyi =10x8=280

variance (x;)

X
=, -2
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74.

Sol.

75.

Sol.

2
. D
variance (y;) = =“~— — 64
o) 0

= 980=>y2
le»2+2yi2: x,»2+y,»2 = 3480

= Xx +Xy szi2+yi2 - [inerijz
30 30

=116 100 =16

®

Variations

22442462487 +10° (2+4+648+10Y

B 5 _[ 5 J

—44-36=8

81)

3 x~63%50=3150;

Sy =40%54=2160

2
Xi
0

var(x;) = 81 = 25—— (63)% , var(y,)

2
Zyi 2
=36=<"1 (54
40 (54)

3 x? = 202500

3y, =118080

combined variance

- 2)@'24—2%’2 in+2yi 2
- 90 - 90
_ 320580 .

e~

=3562 - 3481 =281

STATISTICS
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