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JEE Adv. 2021 (P-2)

th L 1s hinged on a
Inextensible rope.

Q1) One end of a horizontal uniform beam of weight W an
vertical wall at point O and its other end Is supported
The other end of the rope is fixed at point Q, at a ove the hinge at
pomt O. A block of weight al¥/ is attached at the bea am, as shown
in the figure (not to scale). The rope can@ustal ax1%m t/e/flg@rqf \N2)W.

Which-of the following statemen é)\co
M vertical compone @E\ force
at O does not depend K
) The horizo ?‘),

force at O




Ans. A, B, D
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JEE Adv. 2021 (P-2)

Q2) A source, approaching with speed u towards the open end of a stationary pipe of
length L, is emitting a sound of frequency f . . The farther end of the pipe is
closed. The speed of sound in air is v and f is the fundamental frequency of the
pipe. For which of the following combination(s) of u and f_ , will the sound

reaching the pipe lead to a resonance? ~) =N~ \)96
P L V= ’Fo,3'lco/§{’o
_\) }/ )@17{‘0 _
\‘f—

Difficulty Level: Moderate




Ans. A, D
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s \ e left half and the
) |gure The angle

right half are, respectively, n, and n, (n, > n,) as 0
of incidence i is chosen such that the |nC|den have minimum
deviation if n, =n, =n = 1.5, For the ca fractlve indices, n, =

gen

and n, = n + An (where An < n), the ce e =i+ \Nthh of
the foilowmg statement(s) is(ar g\ i\ %&Q <
%The value of Ae %S gre
Ae 1s QE ynalto A
Lﬂ/)/A{ITes ween 2.0 radlans if
n=28x

Ae lies bet nd 1. 6 milliradians, if

,_28\10/ Difficulty Level: Difficult

v/

Q3) For a prism of prism angle 6 = 60°, the refractive I |n |




Ans. B, C
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Q4) A physical quantity S is defined as S = (E X Tn %& ﬁﬁéctnc f|e|d B
IS magnetic field and g, Is the permeability ol% Kgp e dlmensmns of S
lc

are the same as the dimensions of which of th g quantit
A@\\)

v
A

Energy

}h,arge X Current K%: Z Lengt

fmergy
olumeQ ea —
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@ Difficulty Level: Easy

(A

/)

¥ \U
v




Ans. B, D
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Q5) A heavy nucleus N, at rest, undergoes fission N — P +\ re Pand Q are

respectively. The speeds of P and Q are an
of light, which of the followmg stat 11%

\(A”)/+E = ¢%6
s

V F:\pa
% @ S Ep r"“PVrtV'\V

two lighter nuclei. Let"s = My — M, — M, where ] \a%n v are the masses

of P, Q and N, respectively. E and E, are th | % es of P and 0Q,
%‘e aspectively. |(/IS the speed
IS correct?

A}
11ne mag tud for P as well as Q is ¢/2ud, where u
_ ( MPMQ
Bl Mp+MQ

Difficulty Level: Easy
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Q6) Two concentric circular loops, one of radius R and the other of radius 2R, lie In
the xy-plane with the origin as their common center, In the figure. The
smaller loop carries current I, in the anti-clockwi d the larger loop
carries current I, in the clockwise direction, wi (x, y) denotes the

magnetic field at a point (x, y) in the xy Iane
statement(s) is(are) correct?

( (x y) IS perpend

point | plane 3@—— U\
B(x, y) ¢ ndyo ?.

radial dlstﬁ @

(€) |B(x non ze forr<R

/CB(;B (x, y) poin outward from the xy-
plane for all the@ etween the two loops

Difficulty Level: Moderate



Ans. A, B



Question Stem for Question Nos. 7 and 8 JEE Adv. 2021 (P'Z)

A soft plastic bottle, filled with water of density 1 gm/cc, carries
an inverted glass test-tube with some air (ideal gas) trapped as
shown In the figure. The test-tube has a mass of 5 gm;.and it is
made of a thick glass of density 2.5 gm/c¢. Initiallythebottle is
sealed at atmospheric pressure p, = 10° Pa so that the volume 6f
the trapped air is v, = 3.3 cc. When the bottie Is squeezed from
outside at constant temperature; the pressure inside rises and.the
volume of the trapped aii reduces. 1tis found that\the test tube
begins to sink at pressure p,'+ Ap without changing its
orientation. At-this pressure, the volume of the trapped air Is v,
— Av. Let Av=X ccand Ap = Y x 10°Pa,

Q7) The value of X is (30 %\}’Jf N = Ce

Q8) The value of Yiis [ 0-(){ Difficulty Level: Difficult



Ans 7:0.30
Ans 8: 10.00
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Question Stem for Question Nos. 9 and 10 JEE AdV 2021 (P 2)

;i =

A pendulum consists of a bob of mass m = 0.1 kg an mextensﬂf
string of length L = 1.0 m. It is suspended from aﬂx%w at” elght H=09m
above a frictionless horizontal floor. Initially,t e\b ‘of\the pendulum is lying on
the floor at rest vertically below the pomfof S é sion. A hor;zgnfta Impulse P =

0.2 kg-m/s is imparted to the bob th\mstanI/ After the)g)r%sll des for some

distance, the string becomes t “““““ he magnltude of
ension just before
n ulum just after the

the angular momentum of
the bob lifts off is J kg-

iftoff isKJoules\@\ | L v
<0\ VD \ K. &=
?(* DL\ \\\.>“
SR N
AENT ® fé, ’
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ifficulty Level Easy Jan]



Ans 9: 0.18
ANs 10: 0.16
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Question Stem for Question Nos. 11 and 12

In a circuit, a metal filament lamp Is connected | m;;er tha apautor of

capacitance C uF across a 200 V, 50 Hz supp onsumed by the lamp
G% me that there is no

Is 500 W while the voltage drop across itis 1
inductive load in the circuit. Take rms values

phase-angle (in degrees) betweer% Ksem[j{ and the su

/3 = 5.

Difficulty Level: Moderate
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Paragraph (Q13to Q14) JEE Adv. 2021 (P-2)

A special metal S conducts electricity without any resistance. A closed wire loop, made of
S, does not allow any change in flux through itself by inducing a suitable current to
generate a compensating flux. The induced current in the Ioop canhob decay due to its

zero resistance. This current gives rise to a magnetic moment which in turn repels the
source of magnetic field or flux. Consider such a loop, of radius a, with its center at the
origin. A magnetic dipole of moment m is.brought along the axis of this toop from \(_\:»

Infinity to a point at distance r (> a) from the-center‘of the loopwith its r*orth pole N
always facmg the Ioop, as shown Qn 1hx, rrguc below. €”> ~ et = —2 X W)

e magnltude of magnet" Ffield'of a dlpol@fn at-a point-on its axis at distance 7, is £2
where p, Is the permeability. of free space. The magnitude of the force between two

magnetic dipolescwith moments, m, and m, se/gana;:d by a distance r on the common
4

nr3

axis, withheir north-poles facing each other, i$<21™2 \where k is a constant of

appropriate‘dimensions. The direction-ofthis forc ong the line joining the two
dipoles. & .
p a — <
) ¥ S — e e—
J-}Y‘ /.) N |
i | =5
e "I
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Q13) When the dipole m is placed at a distance r from t @f the loop (as
shown in the figure), the current induced in t%@ proportional to

> Tye




ANS. A
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Q14) The work done in bringing the dipole from infinit @ce r from the
center of the loop by the given process is proporw
(A) m/rS (B) %@ )m2/1©® i(/D) m2r

Difficulty Level: Difficult
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Paragraph (Q15 to Q16) JEE Adv. 2021 (p_Z)

A thermally insulating cylinder has a thermally msulatlng frictionless movable
partition in the middle, as shown in the figure below. Ide of the partition,
there is one mole of an ideal gas, with specific h %ﬁgﬁ ntvolume, C, = 2R.
Here, R is the gas constant. Initially, each Sld eV,an temperature
i%g (edvon at ve}){ low.power to

uIt the pa m@yes slowly

T,. The left side has an electric heater, Wﬁlch
transfer heat Q to the gas on the le As

towards the right reducing the olume toV lently, the gas
temperatures on the left a g es become/f(gL respectlvely Ignore
the changes in the te re /the cylind \t\ @nd the parﬂM

I ==3\p -
(- \@9‘%\:)\ 0, Vo lNL’\dLO K
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Difficulty Lével: Difficult
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Q16) The value of@is { @

(A) 42V2 + 1) (;W/ x@f@% <sv@§%> (52 1)
N SN\

Difficulty Level: Difficult



ANsS. B



JEE Adv. 2021 (P-2)
Q17) In order to measure the internal resistance r, of a cell f E, a meter bridge
of wire resistance R, = 50 Q, a resistance Ry/2, anoth f E/2 (internal
resistance r) and a galvanometer G are used in a | hown In the figure.
If the null point is found at [ =72 cm, then the val = Q-

o
@T@(M‘*”*’i
~

Difficulty Level: Moderate
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Q18) The distance between tw;aéars of masses 3M ; and i OR. Here R is the
mean distance between the centers of the Earth a Mj 1s the mass
of the Sun. The two stars orbit around their ¢ of mass In circular

— — Difficulty Level: Moderate
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photoelectrons from metals P, Q and R are Ep, E spéctlvely and they
are related by E, = 2E, = 2E. In this experl n t e e source of
monochromatic ‘I'T\lg i |s used for metals Pand |Ie a different sou rce of

e,

monochromatic light is used for th L@ The'work functions fog/metals P, Q
and Rare 4.0eV, 4.5eV and 2.5 % ectively. Thewg ék of the incident
photon used for metal R g \‘

Q19) In a photoemission experiment, the maximum kmﬁ\zc s of

Difficulty Level: Easy
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