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gV P =2 M JEE Adv. 2021 (P-1)

?Ql)) The smallest division on the main scale of a Vernier cali 1S 0.1 cm. Ten
divisions of the Vernier scale correspond to nine divisio’xwth e main scale. The
' |

figure below on the left shows the reading of this-cali 0 gap between
Its two jaws. The figure on the right shows th e&}n ith'a solid sphere held
between the jaws. The correct diameter of the sphere I @BK/@" Ns QL CHVs

T 2R 600 %)
%\\/ ain scale 4
K— @-\\M/v\

3 )

(A) 3.07 cm
(B) 3.11 cm

|
|

0 Vernier scale 10
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Q2) An ideal gas undergoes a four step cycle as shown | diagram below.
During this cycle, heat is absorbed by the gas in %3 CpP T
/\
%§" @f’@[ \
(A) steps 1 and 2 @@ (D \ >%_/ 2
S
(B) steps 1 and 3 « @ —t T(\\/g,\/\ . V
steps 1 anc % % |
(D) steps Zﬁb%c

_ ~ ~JEE Adv. 2021 (P-1)

Difficulty Level: Easy
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JEE Adv. 2021 (P-1)

Q3) An extended object is placed at point O, 10 cm in fron onvex lens L, and
a concave lens L, is placed 10 cm behind it, as show% re. The radii of

curvature of all the curved surfaces in both the le cm. The refractive
Index of both the lenses is 1.5. The total magnific

this lens system is
- O.5Y %

L

—_—
—

Difficulty Level: Easy
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+\/
Q4) A heavy nucleus Q of half-life 20 minutes undergoes alpha<decay with
probability of 60% and beta-decay with probability of . Ipttially, the number
of Q nuclei 1s 1000. The number of alpha-decay(?ﬁ‘ @ﬁ'trs}l@ﬁe hour is

A/x S
y\lo 3-LUL——‘>N°’—B _ﬁ_fi , —Qﬁa&fe} |02

& VL2 | o
“ vy Q\ ’“ £ O,
(A) 50 7 T 7\ ~+
(B) 75 @7 < P /4_—07(1000 l/z
(C) 350 /{‘%/ =5 e X Tes
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Difficulty Level: Easy
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Question Stem for Question Nos Hand 6 JEE Adv. 2021 (P'l)

A projectile 1s thrown from a point O on the @gle 45° from the

vertical and with a speed 5vV2Ym/s. The p highest point of its
trajectory splits into two equal parts. Onmpart ertically do ﬁi‘ he ground,
splitt

0.5 s after the splitting. The other Lsec s after the Jfalls to the
‘ground at a distance x meters %@O The ace ‘.. & e to graV|ty g
=10 m/s? @ .AV

\ » 4
'l " "\’\ 17\ — 'L
3,“(1#%) U ‘ . 2
\/\ \j NV o M3 :,Y‘_"\/)-PO
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Q5) ev | A =V
1 " — V"l
Q6) The alue of x is * 1@ =% \/‘ -
value of x i
= —— o
= 5N hos
— i,,r [ NO6-S | Difficulty Level: Moderate



Ans 5: 0.50
ANs 6: 7.50



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

In the circuit shown below, the switch S Is connec tlon P for a long

time so that the charge on the capacitor becom en S IS switched to

position Q. After a Iong time, the charge on t |s q2 4 - %(*
O 1)

qo ’ %%
) j} Pr ' %@%gﬁ;@ﬁgy T2v | Wl ‘K
~ « q i&\ /\ \@/\ |

(E:j *u/\/\ /
\ R / 3
— \{ '//E‘(l)
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Difficulty Level: Easy



Ans 7:1.33
ANs 8: 0.67



Question Stem for Question Nos. 9 and 10 JEE Adv. 2021 (P'l)
Two point charges —Q and +Q/\3 are placed in the x\iégz at the origin (0, 0)

and a point (2, 0), respectively, as shown In his results In an
equipotential circle of radius R and potential K plane with |ts center
at (b, 0). All lengths are measured In met;ars \& éb“

/;\\/\

Difficulty Level: Moderate
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Ans 9: 1.73 Y e
Ans 10: 3.00 o r s
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JEE Adv. 2021 (P-1)

Q11) A horizontal force F is applied at the center of mass o Indrical object of
mass m and radlus_’p_erpendlcular to Its axis as sho% igure. The
|

coefficient of friction between the object and the e center of mass
of the object has an acceleration a. The accel gravity Is g. Given
that the object rolls without slipping, Wh@h of llowing si,:a t(s) Is(are)

correct? \E \
(A) For the same F, the va %ﬁ not de %
whether the cyllnder IS
(B) Forasolidc I|n maX|mum value a
0fa|52ug
€) The m the n@g e on the object

due to the g nd IS alw 7&%

(D) For a thin- W&”@ V\%Cyllnder q=— w\<\

2m

Difficulty Level: Moderate
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JEE Adv. 2021 (P-1)

Q12) A wide slab consisting of two media of refractive indices i, and n, Is placed In

air as shown in the figure. A ray of light is incident fro 16 n, to n, at an
angle 8, where sin 6 is slightly larger than 1/n1 ke IQny\?(zflndex of air as 1.
N

Which of the following statement(s) is(are) ¢ \ .
q,r cLs ?m o i |

HCV: Chapter — 18

Worked Out Examples \% \ \\\\\\\\\ >

/()Q([The light ray enter [ n, Q&, = =
(Bj The Ilght r%s)f ?l flected/batviw e medium of refractive index

\‘M, j\)

| rif ny <\ .
: \, (o

| hehg ay fmally MMMMM \
n1 ifn, >n, =

The light ra< réd back into the medium of refractive index n, If
n, —

Difficulty Level: Moderate







JEE Adv. 2021 (P-1)
Q13) A particle of mass M = 0.2 kg is initially at rest in the Xy-plane at a point (x =
~1, y=—h), where I = 10 m and & = 1 m. The partlcle§§£ atedattime t =0

“with a constant acceleration a =10 m/s? along t rection. Its
angular momentum and torgque with respect toth \@l In, I SIunits, are

represented by Land 7, respectively. 1, ]rand ni vectors g mhe positive
X, y and z-directions, respectlvely which o wing

statement(s) Is(are) correct? @ >
(A) The particle arri %@@mt (x = Q) %tlme t =
<‘%
n the parti

passe%h@&he point (x =1, y = —h)
he>particle sé\e/@r ugh the point (x = I, y = —h)

%es through the point (x =0, y = —h)

Difficulty Level: Easy
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Q14) Which of the following statement(s) |s(are7\c’ oCl _%%(ﬂctmm of‘@,é_e\/
hydrogen atom? 7/> 2t P —)s5)lel

@_ >y 2 1 — K—LC{ 2 — 24V

v“‘
- — 2 :
/@ //\S-} A \ % L V3. 62/
\/Qé(ﬁhe ratio of the Ionge% est Nave enth In Balmer
series is 9/5_ AN =
There 1S an o : n the wave 3
Paschen series

r nges of Balmer and
—

s of Lyman glven by (1 > Ao, Where A, IS
the shortest wa eleng \@\%erles and m isdn integer

L/))FKewaveler@; f Lyman and Balmer series do not overlap

Difficulty Level: Moderate

a )
P







JEE Adv. 2021 (P-1)

Q15) A long straight wire carries a current, I = 2 ampere. A semi-
circular conducting rod is placed beside it on two conductin
parallel rails of negligible resistance. Both the rails ar %@M
t

the wire. The wire, the rod and the rails lie in the
plane, as shown in the figure. Two ends of the semi od are /f@
at distances 1 cm and 4 cm from the wire-At time ¢ =/0;the rod 72 4= |°

starts moving on the rails with a$peed v ﬁm/s ee the figure).' \_

ATesistor R = 1.4 Q and a capacitor Cy = 5.0 uF are connectedin N\ —%) (»

series between the rails. At ti , uncharged. jg < & >

the following statement(s re) ct? [ug = 7 8} units. 4cm

TakeIn2=0.7] ” |

| - - \\, & Y /v\ [ ° Co
(A) Maximumy Ergf\p through RASL.2)% 107° ampere | SOV VAR

@ , %)
(B) Maximﬁﬁafcmfrent thr \M%\J\S?;B x 1076 ampere

(C) Maximum char pacitor C, is 8.4 x 10~12 coulomb
(D) Maximum @ or capacitor C, is 2.4 x 10~12 coulomb
V)

Difficulty Level: Moderate
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illed with water. It

Q16) A cylindrical tube, with its base as shown In the flgur
lined plane with

IS moving down with a constant acceleration a alonga
angle 6 =45%. P, and P, are pressures at pomts ectively, located at

the base of the tube Let § = (P, PZ)/(pgd) ensit ater, d IS
the inner diameter of the tube and g |s acce on due to '

the following statement(s) is(are) cor
\(A/)/,B 0 when a = g/\/_ ‘?7@
(B) B>0whena=g @\ 2N

? L5 /7 \\

R;&

N — ~

(D) B = ena=
l

WB‘ 2(;:&: ( | - f(%;vﬁo'\;‘/ié | ,

- (2-! Difficulty Level: Difficult
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Q17) An a-particle (mass 4 amu) and a singly charged sulfur-ion'(mass 32 amu) are

initially at rest. They are accelerated through a potenti ] then allowed to

pass into a region of uniform magnetic field whi | to the velocities of

the particles. Within this region, the a-particl fur 1on move In circular
ra

orbits of radii r, and r, , respectivel {E@ ratio )is Ay )
>

;: féﬁ\@f_ 2 Vo,
?@@Wg A

C.&g 2 | (LR
I/Z - \— o< 1
w\‘\ o js Z

Difficulty Level: Easy
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Q18) Athin rod of mass M and length a Is free to rotate in horiz ntal plane about a

fixed vertical axis passing through point O. A thin ci of mass M and of
radius a/4 is pivoted on this rod with its center ata-d %iig a7‘4 from the free end
so that it can rotate freely about its vertical axi %\ In thef ure. Assume
that both the rod and the disc have unlforrn de ﬁlﬁ“ they rema\m 1orizontal

during the motion. An outside stat bser nds the ro ota[r}ng with an
angular velocity € and the dl/C/T t Gu‘t its Vertlc a% ith angular
velocity 4Q. The total an m of the sy

48
The value of "Z‘QE gﬁ)g
/”‘*7\1]/% ¢ <

¢ ngu the point O 1s
(M“ Q) n. \/(M:ﬂfﬁ\
N\ / )\
L),: T W G\&l (3 \

RAT

(

~. a/4

3 >
T i .

?_ Difficulty Level: Moderate
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llow spherical

Q19) A small object is placed at the center of a large evacu
C ime t =0, the

container. Assume that the container is maintained at {
temperature of the object is 200 K. The temperat e.object becomes 100 K
att = t, and 50 K at ¢ = ¢,. Assume the objec tainer to-be ideal black
bodies. The heat capacity of the objectgﬁfés no end on terppekatqre. The ratio
.
~_°

(tft) is £2 Siwy %\X > d \\/)d/ AN\ —a
%ﬁ%ﬁﬁ T

L=+ T:\GQK -
; S )
£ =t TRRY) </ T"\Jf ~ T

Difficulty Level: Moderate
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