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X, = S(z—f\ﬁ’-—<\"%:sihlxt T:F.wz—ﬁt) @

Two simple harmonic motions are represented by the equation ;@-@ n (Zm - E)

and x, = 5v2(sin 2 it + cos 2 mt). The amplitude of second motion imes the
mplitude in first motion. [JEE Mains 2021]

e 3% 10 SiV\QZ‘F{- 1~4g')

Ans. (2)



e - 710 N
SRR D,
connected to a spring. The potential energy curve of the sxmple
iIc motion executed by the system is shown in the figure. A snmple pendulum of

accelera 1on due to gravity on the planet where|these experiments are performed?
|JEE Mains 2021)
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Two simple harmonic motions are represented by the equation ;@-@ n (Zm - E)

and x, = 5v2(sin 2 it + cos 2 mt). The amplitude of second motion imes the
mplitude in first motion. [JEE Mains 2021]
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Ans. (2)









Ans. (4)
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Two simple harmonic motions are represented by the equations y, = 1 n (31rt + ;),

E 5 (sin3mt + v3cos3mt). Ratio of amplitude of y, toy, The value of x
IS .

[JEE Mains 2021]
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Ans. (1)
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A ball suspended by a thread swings in a_verti ogqa e So that magnitude of
an« ..
acceleration in the extreme position and lowe ositio are equal The angle (0) of

thread deflection in the extreme position willbe: 4.5 _ [27 Jan. 2024 - Shift 2]

Ans. (2)
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&
A simple harmonic oscillator has an amplitude A and time period @cond. Assuming

the gscillation starts from its mean position, the time required by it to travel fror@

tgx = . A yill bhere X = : [29 Jan. 2024 - Shift 2]
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Ans. (2)
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A particle performs simple harmonic motion with amplitude A. l@ increased

. : - . 2A . :
to three times at an instant when its displacement is b The new amplitude of motion
. DA : ': Ve :
Is == The value of nis : | . ' [31 Jan. 2024 - Shift 1]
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Ans. (7)
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The position, velocity and acceleration of a particle executing simple harmonic motion

are found to have magnitudes of 4 m, 2 ms™! and 16 ms™ at a certain instant. The

\

amplitude of the motion is /X, m where x is : [09 Apr. 2024 - Shift 1]
x = p
o € = w-
A = | o U’

= wlAT -

Ans. (17)
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3. Two sphencal stars A and B emit blackbody radiation
The radius of A is 400 times that of B and 4 emits 10
b
times the power emitted fron%Bchhe rat1o (——4—) of ther
T L
wavelengths A, and A, at which the peaks occur in therr
respective radlatlon curves1s

R | (JEE Advanced 2015)

e ————i




2. Two spherical bodies 4 (radius g\cm) and B (radius 31 é cm)
are at temperature 7, and T, respectively. The maximum

intensity in the emission spectrum of A4 i1s at 500 nm and
that of B is at 1500 nm. Considering them to be black bodies.

what will be the ratio of the rate of total energ }
A to that of B? ﬂ)ﬁ % €D &=

(II'T-JEE 2010









When the tfgp_e_%ure of a metal wire is increased from 0°C to 10°C, its length

increased by 0.02%. The percentage change in its mass density will be closest to:
[Main 2020}

Ans: (1)
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Two different wires having lengths L, and L, and respective temperature
coefficient of linear expansion o, and a, are joined end-to-end. Then the effective
[Main 2020]

\%
Xl*’lz_

b - '@&’ (\mﬂw)

0 X7 L,L4

a + (Lz + L1)2
Ans: (1)
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Two rods A and B of identical dimensions are at temperature 30°C. If A is heated
up-to 180°C and B up-to T°C, then the new lengths are the same. If the ratio of the

coefficients of linear expansnon f Aand Bis 4 : 3, then the val 4 : 3, then the value of T is:
[Main 2819}
(/\- ‘I~/>q So') }/Qﬁ- 3 (T-30)

coo = 3 <T—-323

Ans: (1)
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An external pressure P is applied on @ O°C SO that it is equally compressed

from all 51des K is the bulk modulus of the matenal of the cube and « is its
\{s original

Ans: (3)
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Two plates A and B have thermal conductivities 84 W m~! K-! and_126 W m~* K-!
respectively. They have same surface area and same thickness. They are placed in
contact along their surfaces. If the temperatures of the outer surfaces of A and B are
kept at 100° C and 0° C respectively, then the temperature of the surface of contact

in steady st@ [13 April 2023 - Shift 2]
=6

Ans. (40)



A block of ice a uw. slowly heated and converted to steam at 100° C. Which of |

the following curves represent the phenomenon qualitatively:
A= M SAT |30 January 2024 - Shift 2} l
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Heat supplied = Heat supphied —»
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m steam at 100° C is mixed with 200 g of ice at its melting point in a
ermally insulated container. If it produces liquid water at |heat of

vaporization of water is 540 cal/g and heat of fusion of ice is 80 cal/g|, the value of
M is : IMain 2020]
MXS40 + mx@ <00X 80 + 00x% | " @
600m .

= QOOOT“ BOOo = 240006

Ans: (40)
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When 100 g of a liquid A at 100°C is added-te§{g of a liquid B at temperature 75°C,

the temperdture of the mixture becomes The temperature of the mixture, if
100 g of ligyid A at 100°C is added to 50g of Tiquid B at 50°C, will be: [Main 2019]

D













An 1rregular rod of same uniform matenial as shown 1n figure 1s conducting heat at a steady rate. The
temperature gradient at various sections versus area of cross section graph will be

Ans. (B)



A black body has maximum wavelength A, at temperature
2000 K. Its corresponding wavelength at temperature 3000 K

will be

i m i

2
(a) (D) —A
3

4. 9
(C) —A (d) —A
9 4

Ans. (b)
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For an adiabatic expansion of an ideal gas, the fractional change in its pressure is
equal to (where vy is the ratio of specific heats): (JEE Main - 2021)

A5 PV’ = Cont . P_/GS"W")
@ -Ydlv B et YF (P\M)
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Ans: (1)
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A hypothetical gas expands adiabatically such that its volume changes from
08 litres to 27 litres. If the ratio of final pressure of the gas to initial pressure of the

gas i ;—i. 'fhen the ratio of %\-’:— will be. (31 January 2023 - Shift 2)
- PV = Conrt =,
i‘ Ao
3
2

Ans: (1)









N RE[ = 200 @

QUESTION Iy = - 0

_aveson o Y @
A diatomic gas (y =®oes 200 ] of work when it is expanded (sobarically.)The heat
given to the gas in the process 157 Y.

[UTFeb-2024 - Shift 2]

Ans. (4)
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A thermodynamic system is taken from an original state A to an intermediate state B
by a linear process as shown in the figure. It's volume is then reduced to the original

value from B to C by an isobaric process. The total work done by the gas from A to B

and B to C would be:

(WN* g \Ijé&ﬁ “ne wg , p '
0 B

129 Jan. 2024 - Shift 1)

SO0

4000

Pressure(Dyvnecm )

Volume(m )

Ans. (4)
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The given figure represents two isobaric processes for the same mass of an ideal gas,

QUESTION

then [31 Jan. 2024 - Shift 2]
Pl = AR T -
’ U \
W 3
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Ans. (4)
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N moles of a polyatomic gas (f = 6) must-be mixed with two moles of a monoatomic gas
so that the mixture behaves as a diatomic gas) The value of N is: [29 Jan. 2024 - Shift 2]

QUESTION

Ans. (3)
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NS

The rms speed of oxygen molecule in a vessel at particular temperature 1
) |

(1 + 3)2 v, when v is the average speed of the molecule. The value of x will be:

L (13 April 2023 - Shift 1)

Ans: (3)



























Qoo) A































’——__—9-_—
W
A 3
- B
4————3'
Y

== Pal












()

yvelocities of fluid in this pipe is:
(JEE Mains 2020)

Ans. (4)
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Water flows in a horizontal tube (see figure). The pressure of water changes by
700Nm~* between A and B where the area of cross section are 40 cm® and 20 cm?,

respectively. Find the rate of flow of water through the tube. = a{ Vol AX 2 VU= /

(density of water = 1000kgm™3). m Mains 2020)
PP =
400 = Zoo
U-=/

@ 2720cmy/s
o 2420 cm?3/s

Ans. (3)
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A small spherical droplet of density d is floating exactly half immersed in a liquid of
density p and surface tension T. The radius of the droplet is: (take note that the

surface ténsion applies a?mard force on the dropiet)! (JEE Mains 2020)
B+ S274K B+ S27R = }

P EAR g tserR=4d %m(’

b e—1

-SE& + 8= 0\&.&?}

. Moy
calal P

Ans. (2)






Pressure inside two soap bubbles are 1.01 and 1.02 atmosphere, respectively. The

ratio of their volumes is: (JEE Mains 2020)
FI — Po : = _‘.t_g
AN R
ol = | + &2 B =
R
R= b
s !
b, = T

Ans. (1)






A
A hollow spherlcal shell at outer radius R floats jUSt submerged under the water

surface. The inner radius of the shell n@f the specific gravity of the shell material

. 27
is — w.r.t. water, the value of r is: (JEE Mains 2020)

w07
'R Yt ¥ S £ (R-%) ¥

Ans. (2)
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A large number of water drops, each of radius r, combine to have ijmp of radius R.

©

If the surface tension is T and mechanical equivalent of heat e rise in heat

energy per unit volume will be: JEE Mains 2021)
. = ~ nANYP
0¢ o
® 5D TaT ol

] r R O O O & — h—g 7?,,

- .
-21_;;- ). =Sn 4ny® S E)jc_ = SX47xR™

ks = % =

- NS = S n"4" — n4ans =msar

. Ans. (4)












Gy
Two narrow bores of diameterm anm are joined together to form a

U-shaped tube open at both ends. If this U-tube contains water, what is the

difference in the level of two limbs of the tube.
[Take surface tension of water T = 7.3 x 10-2 Nm~!/ angle of contact =0, g = 10 ms2
and density of water = 1.0 x 10° kg m~3]. E Mains 2021)

¥ ‘('L.

3.62 mm

2.19 mm

5.34 mm

497 mm

Ans. (2)
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In a test experiment on a model aeroplane in wind tunnel, the flow speeds on the

wing area i e lift of the wing is
(Given density of air = 1.2 kg m~9) (29 Jan. 2024 - Shift 1)
=

upper and @ﬁaces of the wings are 78-ms-! and 65 ms-! respectively. If the
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NS
A small liquid drop of radius is divided into 27 identical liquid drops. If the surface
tension is T, then the work done in the process will be: (29 Jan. 2024 - Shift 2)
<7
O o
—_— S
- O
o i

D Ans. (1)
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Small water droplets of radnus 0.23=mm are formed in the upper.atmosnhere and
falling with a terminal ve @ /s. Due to condensation, if 8 such droplets

are coalesced and formed a arger drop, the new terminal velocity wi

be cm/s. (08 Apr. 2024 - Shift 2)
3(&. f)

Ans. (40)
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Two light beams of intensities 4 1 and 9 | interfere on I screen. The phase

difference between these beams on the screen at point A i ind at point B @
L.

The nsities, at the point A and B, will
|JEE Mains 2022)
T T+ T, + &JT.‘J:;_@%A@

Iﬁ_ — CE + ff‘)L

L

Ans: 24
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If a wave gets refracted into a denser medium, then which of the following is true?
‘ [JEE Mains 2022]

Cu , MM, £ —sa

. wavelength speed and frequ§<y decreases.

. wavelen@(i\ncreases, speed decreases and frequency remains constant.

Wength and speed decreases butf:eq.umgywaant

. wavelength, speed and frequency increases.

Ans: (3)
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The velocity of sound in a gas. in which two wavelengths 4.08 m and 4.16 m

produce 40 beats in 12 s, will be: [JEE Mains 2022]
@) 282ms % = fehon M
AL A
. 175.5 ms™! 4o Q. \ S
T =5 ou™ &1y
@) 3536ms ¥ob Tk

. 707.2 ms™!

Ans: (4)
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A longitudinal wave is represented b@ 10sin2m (nt —%cm. The maximum

particle velocity will be four times the wave velocity if the determined value of
wavelength is equal to: A yb [JEE Mains 2022]

) -
®:

[0 =

2R

Ans: (2)



In an experiment to determine the velocity of sound in air at room

a length of

cmperature

‘@) or a

[JEE Mains 2022]

t 16

A4
400

Ans: 104
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The displacement equations of two interfering waves are given by

Vi n (wt + g) cm, ., y, = 5[sin(wt) + V3coswt| cm respectively. The

amplitude of the resuldnt wave is cm. [31 January 2023 - Shift 2]

Ans: (20)






Gy

For a certain organ pipe, the first three resonance frequenil ii are in the ratio of

1: 3 : 5 respectively. If the frequency of fifth harmonic i< and the speed of

sound in air is 324 ms-! the length of the organ pipe is m.
112 April 2023 - Shift 1]

e + T L ,?ZZ(
. { = /M e

WAl 42 - AL

Ans: (1)
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A closed organ pipe 150 cm long gives 7 beats per second with an open organ pipe
of length 350 cm, both vibrating in fundamental mode. The velocity of sound
is m/s. |, [27 Jan. 2024 - Shift 2]

Mo o e o=
4X 285 T

V. _V "
V - ‘ = R i
o ~smie TALS ZA38
i b
V=423 T A
= 294

- Ans : (294)
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Vol = XX A = 9\)(3\)00 4-X|°\1 @

In a closed organ pipe, the frequency of fundamental note is 30 Hz. A certain
amount of water is now poured in the organ pipe so that the fundamental

frequency is increased to 110 Hz. If the organ pipe has a cross-sectional area of
he a ::! water poured in the argan tube is 720 . (Take speed of

sound in air ié S). [30 Jan. 2024 - Shift 1]
L8 . ILL
4L
— Co
xI . P | 3
\/ = I = B Vo |
—T —_ |lo \. b

e

ﬂ“| = 400
' ‘D Qﬁ An@OO)







N
The fundamental frequency of a closed organ pipe is equal to the first overtone

frequency of an open organ pipe. If length of the open pipe is 60 cm, the length of

the closed pipe will be;/ 131 Jan. 2024 - Shift 1]
X _ 2N
T,  2ZX 6o

Ans: (4)



l&
v
Two open organ pipes of lengths 60 cm and 90 cm resonate at(6" and 5%

harmonics respectively. The difference of frequencies for the given modes
IS Hz. (Velocity of sound in air = 333 m/s). [06 Apr. 2024 - Shift 2]
6V __ U
Q| Z/QL

Ans: (740)



- AP
Cf) = 15 . 4 0op = BV, @
A closéd and an open organ pipe have same lengths. If the ratio of frequencies of

. . [a-1 .
their seventh overtones is (T) then the value of ais . [08 Apr. 2024 - Shift 1]

Ans: (16)









The extension 1n a string, obeying Hooke's law 1s X. The speed of wave 1n the stretched string 1sv. If

the extension in the string 1s increased tnd the new speed of wave.

g% o 199 &1 9o &L @ Ua T | fawan x ) fas g2 ot | a1 & 9e v 21 3fe T | fasn
&1 1.5 x @ Agl 2d ¢ a1 a0 &1 93 =6l Al STy |

Ans. 1.22v




8. A copper wire is held at the two ends by ngid supports. At 30°C, the wire 1s just taut, with neghgible

Find the speed of transverse waves in this wire al- ()

Given : Young modulus of copper = 1.3

Coefficient of linear expansion of copper A i ?O M/g
Density of copper =9 x 10" kg/m".





































14.

Ans.

The speed of a transverse wave passing ths a string of length 50 ¢cm and mass 10 g 1s 60 ms™

The area of cross-section of the wire 18(2.0 mm- and 1ts Young's modulus 1s 1.2 x 10" Nm™. The

berrmioe M elbasg ol baade Mtz nSmne B2

U S0 cm #E UE [0 g TEA9E F1 T 9 TS are WWUG?VTTTI' 7 O NIY% | ar = TG

extension of the wire over its natural length due to 1ts tension will be \6 10" m. The value of x

“3

HATHA 2.0 mm? 3 759 7 T 1.2 x 10 \m'5 Tl & FHV THH! Arafas FEn § 18 3

XX 10" mMBIXFIHAT . [JEE-Main-2/ Tulv]

i .
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The value of the acceleration due to gravity is g, at a height h = g (R =radius of the
earth) from the surface of the earth. It is again equal to g, at a dept@elow the

surface of the earth. The ratio (9-) equals: (JEE Main-2020)

R

VT W= Ol O
w-—P
> B
“\J
||
B
/;_\
\
Se

g
~
I/

~7

7 Ans: (4)
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Consider two solid spheres of radii R, = 1m, R, = 2Zm and masses M, and M,,
respectively. The gravitational field due to sphere (1) and (2) are shown. The value

of o is: (JEE Main-2020)
Mz 1‘ -

. %z.:' 3 -
pw
2 o2 _FM 3

. R IXGMmy E )
3 4 S
2 —
1 — =4 m, -
s S T 5

®
wo
¥

3 4 § radmsR

Ans: (4)






= B
ST
K

of a sphericalgalaxy varies as —over a large distance r’ from its

centre. Inthat region a small star is\Nn circular orbit of radius R. Then the period of
revolutién T depends on R as: 't ConsftEE Main-2020)

' ‘ ' 0
. =
)E pulr 7 ¥

The mass densi

Ans: (3)
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The height 'h' at which the weight of a body will be the same as that at the same
depth 'h' from the surface of the earth is (Radius of the earth is R and effect of the

rotation of the earth is neglected): |, = - I 'S K (JEE Main-2020)
- d = 32_ (R—k)( hflkl\)
ﬁ § BN /l(( + AR+ 2AR
4 _L-h _R-h
Kthtzhe R R Q

Ans: (1)






The accelera En due to gravity on the earth's surface at the poles is g and angular
velocity of the earth about the axis passing through the pole is ®. An object is
weighed at the equator and at a height h above the poles by using a spring balance.

If the weights are found to be same, then h is: (h<<R, where R is the radius of the

earth) ) r 1 (JEE Main-2020)
o R2 2 3 - 3°-Rw (o & m(ﬁo— KW"B = i ( j~= %b
gg [°le O=7v - do\L R
R*w? % '-'—3 TL °7IRWL; Zh %‘6
e 4g - . 4 R ,
szz
® -
@
2g Ans: (4)
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In the reported figure of earth, the value of acceler‘tnon due to gravity is same at

point A and C but it is smaller than that of its value at point B (surface of the earth).
The value of OA : AB will be x: y. The value of x is . (JEE Main-2021)

0 c

3200 km =R [,

Ans: (4)
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A body of mass (2 M) splits into four masses {m, M - m, m, M - m}, which are
rearranged to form a square as shown in the figure. The_ratio of % for which, the
gravitational potential energy of the system becoms X : 1. The value
— (JEE Main-2021)

of xis___ . . =
[G\M e Y + G(M-t) X,

(hPE = —
Q ot
+ Gm
qGPe = A

Ans: (2)
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Two satellites of masses m)and 3 m revolve around the earth in circular orbits of

radi(@@é@resp ctively. The ratio of orbital speeds of the satellites respectively is.
| (10 April 2023 - Shift 1)

g = \IG&Y{\ @m@% /&L
- )

- i




earth is g = m% m/s?, then the length of the second's pendulum at a height h
from the surface of earth will be: (01 Feb 2024 - Shift

If R is the radnus of the earth and the acgel on due to gravity on the surfaca :

®
O N
= S

Ol Ol & O]

=

=

Ans: (2)
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A light planet is revolving around a massive star in a circular orbit of radius R with a
period of rev. If the force of attraction between planet and star is

hen choose the correct option: (01 Feb 2024 - Shift 2)
-3z

o~
@ «wr T Ef " = mRW
s . : - _ -

proportional tc

Ans: (1)
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NS

A planet takes 200 days to complete one revolution around the Sun. If the distance of
the planet from Sun is reduced to one fourth of the original distance, how many days

will it take to complete one revolution? (29 Jan 2024 - Shift 2)
L 2
T)(2) Teg-69
T.) ~\® =
|
2’6‘1’0): S

= A
| R v [t

Ans: (1)



AGA _zam  _26mm g R
T Ik U= 2z @

A metal wire of uniform mass density having length L and mass’'M is bentTo form a
semicircular gge-qnd a particle of mass m is placed at the centre of the arc. The
gravitation the particle by the wire is: (04 Apr. 2024 - Shift 1)

GmMm? Nh =L

Ans: (4)
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A 90 kg body placed at 2R distance from surface of earth experiences gravitational

pull of:
(R = Radius of earth, g = 10 ms~?) (04 Apr. 2024 - Shift 2)

Ans: (1)
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