JEE Advanced 2022

Question Paper with Solution

28th August 2022

Umeed
RANK KI HO

ya Selection ki.
Jeet Nischit hgi :

MoTioN




Umeed

MOST PROMISING RANKS

tank Ki Ho Ya 5S¢

=

PRODUCED BY MOTLON FACULTLES

NEET / ALIMS

4 ALR—! TO |o )

[a 25 TIMES _ ,/

— =0

e “;‘Q"‘x
/ALR-Il TO 25)

\Ju g

~—
m
—

’7\IR~26 TO 50)

"k ssTIvEs S
‘ﬁéﬁt.r M

(AIR-51 TO zo?;
\x 73 TI.MES

N ———

JEE MAIN+ADVANCED

”"AIR-l TO |o
\_ ¢ TIMES
\%wﬁgé'

v»»,_

f’ALR—u T0 25) )
\ 6TIMES _~

N L

"*«,v
——

(ﬁa-ze T0 50\
T TIMES /

f”AIR-‘}I TO |o /)
3l TIMES A

—

e

AT

{
If

NITIN VIJAY (NV Sir)
cali e e A
Founder & CEO

1800212 1799

Corporate Office : 394, Rajeev Gandhi Nagar, Kota (Raj.) | www.motion.ac.in

lection Ki,
JEET NISCHIT HAI!

,\

NATLONS BEST SELECTLION

PERCENTAGE (%) RATLO

é’

/

7~ STUDENT ~

( QUALLFLED

\_ INNEET __~
S —— m——

3276 / 3A4ll

=9313%

1663 / 2345

202

2041 / 2312
=923
g«ﬂ’“‘w**\
/7~ STUDENT
( QUALLFIED IN )
\ JEE ADVANCED,/
xé’yf

wa

3019

1256 / 2994
= 41957

994 / 15338
= 29167

769 / 2105
= 36537

yopl

2020

3019

JE—— N
~ STUDENT
g‘ QUALLFIED
\ IN JEE MAIN /
N M

P

4318 / 6653
2022 _q3 417,

2994 / 4037
=7335%

2528 / 3554
= F447

202

2020

JEE Campus (At Kota) : "Drona" E-5-I, Road Number 1, Industrial Area| NEET Campus (At Kota) : "Daksh" 638, Near CAD Circle, Dadabari



MOT?O N° JEE Advanced Question Paper
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SECTION - A
SECTION 1 (Maximum Marks: 24)
. This section contains EIGHT (08) questions.
. The answer to each question is a NUMERICAL VALUE.
. For each question, enter the correct numerical value of the answer using the mouse and the

onscreen virtual numeric keypad in the place designated to enter the answer. If the numerical
value has more than two decimal places, truncate/roundoff the value to TWO decimal places.

. Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +3 ONLY if the correct numerical value is entered;
Zero Marks : 0 In all other cases.

1. Two spherical stars A and B have densities p, and pg, respectively. A and B have the same radius,
and their masses Ma and Ms are related by Mg = 2Ma. Due to an interaction process, star A loses
some of its mass, so that its radius is halved, while its spherical shape is retained, and its density
remains p,4. The entire mass lost by A is deposited as a thick spherical shell on B with the density

of the shell being p,. If va and vs are the escape velocities from A and B after the interaction

. , 10n .
process, the ratio £ = . The value of n is
151/3

Vg
Sol. 2.3
Radius same R
M
pa= g —— &pp= z—
— nR3 — nR3
3 3
P MA/8
R/2
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26
Escape velocity of A Va = 8
P v A R/2
2GM
Va= 1/—’* (1
A 4R (1)
—Va= [CMa
2R
Escape velocity on planet B
lmVB2 em|-SMe M)
2 R, B8R,
2G 7™M
= |[—|M A
\': Rt g J
2G ™
VB = 1513 [ZMA + AJ
R
2
23GM
Vi = A
?” \2(157R)
23GM,
Vo o V2OSTR) v,
V, GM, V, V157
2R

Comparing 10n =23 = n=2.3

2. The minimum kinetic energy needed by an alpha particle to cause the nuclear reaction
1®N+3He —»1 H+3°0 in a laboratory frame is n (in MeV). Assume that 2°N is at rest in the
laboratory frame. The masses of 1°N, 3He, }H and 3°0 can be taken to be 16.006 u, 4.003 u, 1.008
u and 19.003 u, respectively, where 1 u =930 MeVc-2. The value of n is

Sol. 2.32

16 4 n 19
*N+2He »>H+ 5O

Q= (M(;4N)+M(‘2'He)—M(iH)...M(fo))CZ Ko at rest
Q=(16.006 +4.003 - (1.008 + 19.003)) 930 .@ vo .@
Q=-1.86 MeV PATH 1N

Maximum energy which can be lost in collision
3 1 (4m)(16m)

== u rel=——02

2 (4m + 16m)
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4
K.E.max1loss = E ko

If, K.Emaxloss > |Q|

4 5

= ko=|Ql=ko> 7 [Q

ko > 2 x 1.86
4
=2.325 MeV

3. In the following circuit C1 = 12 pF, C2 = C3 = 4 pF and C4 = Cs = 2 pF. The charge stored in C3 is

nC.
I
C &
6V— —=Cs—=—2V

Sol. 8

[ 2V 2V

1l
G \/Al\/
6V— —Cs =2V
c}( o)
0]
Potential difference across C3 capacitor is 12 volt
So, charge q = C3AV

q=4x10'6><2
q=8uC

4. Arod of length 2 cm makes an angle 2?” rad with the principal axis of a thin convex lens. The lens

has a focal length of 10 cm and is placed at a distance of z—ocm from the object as shown in the

figure. The height of the image is %g c¢m and the angle made by it with respect to the principal

.. . T .
axis is a rad. The value of a is - rad, where n is

40 U 3OJ§
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f=10cm
\41 o
/3 : cm ﬁ V2 >
—i» 3 _
BIcm A b
CHl‘T>
—Ccm
3
Image of A
3 u f v 40 410
3
1 3 1 1 1 3 1 1
Ly - 5= - = 5= Svi=40cm
v 40 10 v 10 40 \% 40
Image of B
u=- [ﬂ 1) —u=-cm
3
1 1 1 1 N 1 1 1 N 3 1
_— - — = = = — —_— = — = — _ =
v u f v 43 410 v 43 10
3
1 1 3 1 43 _-30 1 13 430
— = == = — = — =>V2=—c
v 10 43 \Y% 430 ] 430 13
Vi-vp- 20099
13 13
30\/5 30\/§
. _ 13 _ 13
From figure tan o = VoV =tano= 90
13
tan a = 1 =o= ul
3 6
n==6
5. At time t = 0, a disk of radius 1 m starts to roll without slipping on a horizontal plane with an

. 2 . . .
angular acceleration of ¢ = 3 rad s-2. A small stone is stuck to the disk. At t = 0, it is at the contact

point of the disk and the plane. Later, at time t = /r s, the stone detaches itself and flies off
tangentially from the disk. The maximum height (in m) reached by the stone measured from the

plane is% + % . The value of x is . [Take g = 10 ms-2.]
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0.52
R=1m

2

= Z rad/s?
a 3ra /s
a=Ra

2

- £ 2
a 3m/s

t=0(wo=0,u=0)
Att= Jr sec>v=u+at=v=at

:>V=§ T m/s=> o= % > o= % J= rad/s
Angular displacement of disc wrt centre
1 1 2 2
= —_— 2 = J— -
A0= oot + S ot?540=0+ = (3] (%)

A==
3

maximum height from releasing point

2
h= u®sin® @ h= (%\/;J sin”* 60

2g 3 2g
4 3
Toax>
h=2_4 _h-"
29 69
Maximum height from plane=R-Rcos 6 +h
1,
2 69
Y
X= —
6
x=0.52

A solid sphere of mass 1 kg and radius 1m rolls without slipping on a fixed inclined plane with
an angle of inclination 6 = 30° from the horizontal. Two forces of magnitude 1N each, parallel to
the incline, act on the sphere, both at distance r = 0.5m from the center of the sphere, as shown
in the figure. The acceleration of the sphere down the planeis ___ ms-2. (Take g =10 ms-2)

2\
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About IAOR
mg sin 6 R - F (2r) = liaora

mgsin 30 R-F (2r) = % mRZa

D 1)-w@x0.5) = Z 1) (%

20
= £~ rad/s?
o 7ra/s

a=Ra=a= ? m/s?2

a=2.86m/s?

7. Consider an LC circuit, with inductance L = 0.1H and capacitance C = 10-3F, kept on a plane. The
area of the circuit is 1m?2. It is placed in a constant magnetic field of strength Bo which is
perpendicular to the plane of the circuit. At time t = 0, the magnetic field strength starts

increasing linearly as B = Bo + Bt with = 0.04 Ts-1. The maximum magnitude of the current in

the circuit is maA.
Sol. 4
X X A(r(j\()x().. X X X
X x L=0.1H X X
—__ C=10°F
X X X X X X
X X X X X X
B =Bo+pt
emfin the loop ¢ =- il =g =- i(BA)
Pe="4t dt
e=A S2 = o= (1) (8) = emf =g

As per shown in the figure the emf in ACW sense.
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=0 1 _

c ~ar el C e *P

d’q _ (g da__1

at? '[E_B]:dtz =-1c (@-#0)

(@=BC) =Qosin (%t‘*(@ = q=BC + Qo sin (%t+¢}

dq Q 1 J
[= — == =2 cos|——=1t+
a =" e (Jrc ’

Att=0,1=0=¢=n/2

(1 T
q—BC'i'QO [S“’\(Et‘l‘sz
Att=0 gq=0 = Qo=-pC
q=BC-BCcos (%tj

dqg BC . 1
[= —2 o= = el
a = T sin ( tj

Maximum current = Imax = —

C
Imax = B\/E

Imax = 0.04 x 10°
0.1

Imax = 4 mA

8. A projectile is fired from horizontal ground with speed v and projection angle 6. When the
acceleration due to gravity is g, the range of the projectile is d. If at the highest point in its

trajectory, the projectile enters a different region where the effective acceleration due to gravity

9
0.81°
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v d=vzsinze
g
0

After maximum height time taken to fall on the ground

2 ia2
v vcosH H = v°sin© o
L H|Yg=g/0s1 29

d/2

1
ti=> —-gtil2=H=t1= ’E
2 g'

Horizontal displacement d1 = v cos 6 t1

2 «in2 2 i
di=vcos o 2u® sin® 0 —~di= 0.9v°sin6cos 6
29)(79 9
0.81

0.9
di= —2d
T

4,094
d—2+ 5 =d =0.95d

SECTION 2
o This section contains SIX (06) questions.
e Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four
option(s) is(are) correct answer(s).
e For each question, choose the option(s) corresponding to (all) the correct answer(s).
e Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +4 ONLY if (all) the correct option(s) is(are) chosen;

Partial Marks : +3 If all the four options are correct but ONLY three options are chosen;

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, both of
which are correct;

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a
correct option;

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered);

Negative Marks :-2 In all other cases.
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A medium having dielectric constant K > 1 fills the space between the plates of a parallel plate
capacitor. The plates have large area, and the distance between them is d. The capacitor is
connected to a battery of voltage V, as shown in Figure (a). Now, both the plates are moved by a

: d L . A
distance of > from their original positions, as shown in Figure (b).

|
v

Figure (a)

+—>
d/2

1
_

—> —>
d d/2

I
v

Figure (b)

In the process of going from the configuration depicted in Figure (a) to that in Figure (b), which
of the following statement(s) is(are) correct?
(A) The electric field inside the dielectric material is reduced by a factor of 2K.

(B) The capacitance is decreased by a factor of ﬁ

(C) The voltage between the capacitor plates is increased by a factor of (K + 1).
(D) The work done in the process DOES NOT depend on the presence of the dielectric material.

B

7
%

7

—> —>
d d/2 d d/2
| I
Vv \
Figure (a) Figure (b)

In figure (a) E = %

In figure (b) Eo (d) + i—"d v [Eo=Efin air]

Eo= Y K
dilk+1

Electric field inside dielectric E = %
E= Y
d(K +1)
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Work done W = -Au (by external agent battery is connected)

1 1
W = Ui — Uf = Wext = > Cav?- 5 Cp v2

k+1
V2 k SOAk
Wext = —
) k+1[ d
2
Wextz K ﬁVZ
2(k +1) d

10. The figure shows a circuit having eight resistances of 1Q each, labelled R1 to Rs, and two ideal

batteries with voltage €; = 12V and ¢, = 6V.

Which of the following statement(s) is(are) correct?

(A) The magnitude of current flowing through R1is 7.2 A.
(B) The magnitude of current flowing through Rz is 1.2 A.
(C) The magnitude of current flowing through R3 is 4.8 A.
(D) The magnitude of current flowing through Rs is 2.4 A.
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Sol. ABCD

RitoRgs=10Q
There is folding symmetry about - BD

—(i)1+6-%i-%(i—i1)=0
4i-i1=12  .(1)

i (%) S (1) +12+ (%} (i-i0)=0
-i1-2i1+24+i-i1=0

4i1-i=24  ..(2)
15i=48+24=1i=48A,i1=72A
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11. Anideal gas of density p = 0.2 kg m3 enters a chimney of height h at the rate of « = 0.8 kg s-1
from its lower end, and escapes through the upper end as shown in the figure. The cross-
sectional area of the lower end is A1 = 0.1 m? and the upper end is Az = 0.4 m2. The pressure and
the temperature of the gas at the lower end are 600 Pa and 300 K, respectively, while its
temperature at the upper end is 150 K. The chimney is heat insulated so that the gas undergoes
adiabatic expansion. Take g = 10 m s~2 and the ratio of specific heats of the gas y = 2. Ignore
atmospheric pressure. Which of the following statement(s) is(are) correct?

ED -
(A) The pressure of the gas at the upper end of the chimney is 300 Pa.
(B) The velocity of the gas at the lower end of the chimney is 40 m/s and at the upper end is
20 s,
(C) The height of the chimney is 590 m.
(D) The density of the gas at the upper end is 0.05 kg m-3.

Sol. B
Process is given adiabatic
PV" = constant

Y —_
P [@J = constant

P1+TY = constant

P-1T2 = constant (y = 2) h
PaT2= 800 = B00F _ p,_150pa

P,  (150)
PV’ = constant = V = 1222 iy = constant ViIAD P T, +

p p

2 2
P_1=(p_1) = ( 00J=(P_1j L Pop
P, P, 150 P, P,

0.2 kg

p2 = ?lzp2= > =p2=0.1—

dm
Equating mass flow rate —J = d_m)
dt entry exit

p1A1V1 = p2A2V; = ‘L—T
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(dm/dt) 0.8

1—TZ> 1—m:>V1—40m/S
(dm/dt) 0.8

V2= TSVZ— m :>V2—20m/s

Now, Wongas = AK + AU + (Internal energy)

P1A1AX1 - P2A2Ax2 = % AmMV2? — % AmVi? + Amgh + g (P2AV2 = P1AV1)

2 y\s2
:>2|:’1A—V1 - 2P2 AV, = Vo - Vi + gh
Am Am 2
2 2
- 2x600 _ 2x150 _ 20 -40 +10h
0.2 0.1
h=360m

12.  Three plane mirrors form an equilateral triangle with each side of length L. There is a small hole
at a distance [ > 0 from one of the corners as shown in the figure. A ray of light is passed through
the hole at an angle 6 and can only come out through the same hole. The cross section of the
mirror configuration and the ray of light lie on the same plane.

Which of the following statement(s) is(are) correct?

Which of the following statement(s) is(are) correct?
(A) The ray of light will come out for 6 = 30°, for 0 < / < L.

ere 1s an angle for ¢ = —at which the ray of light will come out after two retlections.
B) There i gle for £ = at which the ray of light will ft flecti

(C) The ray of light will NEVER come out for 6 = 60°, and / = g

(D) The ray of light will come out for 6 = 60°,and 0 < 7 < % after six reflections.
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(D)

13.  Six charges are placed around a regular hexagon of side length a as shown in the figure. Five of
them have charge g, and the remaining one has charge x. The perpendicular from each charge to
the nearest hexagon side passes through the center O of the hexagon and is bisected by the side.

®
1 q

.q e(

.q .q

ox
Which of the following statement(s) is(are) correct in SI units?
(A) When x = g, the magnitude of the electric field at O is zero.

(B) When x = —q, the magnitude of the electric field at O is Gﬂeq ~
0
_ . . 7q
(C) When x = 2q, the potential at O is Vancea
— : _— 3q
(D) When x = -3¢, the potential at O is yw T
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ABC
(A) EF due to each charge at O will be equal and opposite so eato is zero

’
(B)x=-q l

Enet = 2xkq
(5]

-2
4Ttsoa2 x 3

q
6neya’

(©)x=q
Vo= 2RA , k(29)

a3 a3

_7kq _ 79 _ 7q -C

Enet =

a«/§ 4n80a\/§ - 4n80a\/§ -
(D) Ifx = -3q
Vo=5 kg _k3q _ 2kq _ 2q

= = = q
a«/§ a\/§ a\/g 4naoa\/§ 21‘5803\/§

The binding energy of nucleons in a nucleus can be affected by the pairwise Coulomb repulsion.
Assume that all nucleons are uniformly distributed inside the nucleus. Let the binding energy of
a proton be El’; and the binding energy of a neutron be E}} in the nucleus. Which of the following
statement(s) is(are) correct?

(A) EF — E}} is proportional to (Z - 1) where Z is the atomic number of the nucleus.

(B) Ef — E}! is proportional to A‘g where A is the mass number of the nucleus.

(C) E? — E}! is positive.

(D)E l’,’ increases if the nucleus undergoes a beta decay emitting a positron.

ABD

Binding energy of proton and neutron due to nuclear force is same. So difference in binding
energy is only due to electrostatic P.E. and it is positive.

Eor - Eo" = electrostatics P.E.

=7 x P.E. of _7x (2-1)e
=Z x P.E. of one proton = Z x 47580T
1 (Z2-1)¢€?

Where R = RoAl3 =

4ne, R,AY
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Matching List Sets.
Each set has ONE Multiple Choice Question.
Each set has TWO lists: List I and List II.
List I has Four entries (I), (II), (III) and (IV) and List II has Five entries (P), (Q), (R), (S) and (T).
FOUR options are given in each Multiple Choice Question based on List I and List Il and ONLY
ONE of these four options satisfies the condition asked in the Multiple Choice Question.
Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +3 ONLY if the option corresponding to the correct combination is chosen;
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered);
Negative Marks : -1 In all other cases.

A small circular loop of area A and resistance R is fixed on a z
horizontal xy-plane with the center of the loop always on the
axis 71 of a long solenoid. The solenoid has m turns per unit
length and carries current I counterclockwise as shown in the X |
figure. The magnetic filed due to the solenoid is in 71 direction.
List-] gives time dependences of 7 in terms of a constant
angular frequency . List-II gives the torques experienced by

35>

2,,2,n272
the circular loop at time t = L Letq = 2o Ie
6w 2R

List-1 List-1I
1)) % (sin wtj + coswt k) (Po

1, . . . a,
(1IN N (sin wti+ coswt]) (Q — "

I1I) —= (sin wti+ tk R) 33

( )ﬁ(smwl cos wt k) ()41

1 a . o a L
(V) N3 (cos wtj+ sinwtk) (S) )

(T) -

Which one of the following options is correct?
(A) I->Q, I>P, llI-S, IV>T
(B) IS, I T, llI>Q, IV>P
(C) I->Q, lI»P, 1S, IV>R
(D) [>T, lI-Q, llI»P, IV>R
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Sol. C
= B.A =pomlf. A (+k)
n= % (sin cot3+cos (otlz)

woml [i sin tj + cos @tﬁj A(+K)

=BA =
¢ «/E
d
e= ——¢ = THMIA cos ot
dt NP3
_ ousmIAsin ot

2

e .
I’ (induced in loop) = R = HoMIAwSin ot

J2R

S L 1 . ~

Torque=MxB=1'AxB ln = E(Slnmt] + COSSmtk}

_ uOmZAZIZw
2R

= —a sin? (ot) i

(sinot)(+sin ot) (1)

TC
att= —  Torque = -asin2 | P, |} =
6w 4 * [6 mj

(@]

(1) ¢ = poml % (sincot? + COSmtj:) Ak =0

\/_
=9Q_,

dt
linduced = 0, t=0 —->P

e

(IIT) ¢ = poml (i sinoti + cos cotlzj Ak

V2
Q= p,MIA® cos ot
R\2

e = _ﬂ - pomMIAwsin ot
dt R2

= p,mMIA® sin ot (IQA) 1

R\2 iz

(+sinot)(sinot) j

(sin oti + cos @tﬁ) poml

— uOmZIZAZm
Ry22

21202 N

= BMTA g2 o]

T = o sin? ot]
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(IV) 6= B.A

= (noml) % (cos<»tj+sin mtﬁ).(ﬁA)

o= HoMIa ginet, e = %(medium)

N3

I'= < —_d_Q - _kmlAo

R Rdt J2R
" Ax

cos ot

Torquet= MxB =1 B

— uomIAm coS ot |2A X (i [e[0}) (J)t’j +sin (Dtlz I
5 (cosat) (k) ;

N

2 22712
m-A“l A
SRR cosot (—COS(x)ti)

Torque o cos? wti

att= l,t=a cosz(a)ij?
[0} 6m

‘E=%0L? - (R)

16. List I describes four systems, each with two particles A and B in relative motion as shown in
figures. List Il gives possible magnitudes of their relative velocities (in ms-1) at time t = gs.
List-1 List-1I
(I) A and B are moving on a horizontal circle of radius 1m
With uniform angular speed = 1 rad s-1. The initial angular
Position of Aand Battimet=0are0=0and 0 = g,

V3+1
2

respectively. (P)
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(II) Projectiles A and B are fired (in the same vertical plane)
Att=0and t = 0.1s respectively, with the same speed

V= %ms‘l and at 45° from the horizontal plane. The intial

Separation between A and B is large enough so that they do
Not collide. (g = 10 ms-2)

t=0
45°

(IIT) Two harmonic oscillators A and B moving in the x

. . . .t . t T
Direction according to xa = xo sin - and xg = Xo sin (t— + E)
0 0

respectively, Starting from t = 0. Take xo = 1m, to = 1s.
A
( J

B

X, = X, Sin L+E
B 0 t 2

0

» X

B it
X, =X, SIn—
A A 0 to

(IV) Particle A is rotating in a horizontal circular path of
Radius 1m on the xy plane, with constant angular speed
o = 1 rad s-1. Particle B is moving up at a constant speed
3ms-1in the vertical direction as shown in the figure.

(Ignore gravity)

Which one of the following options is correct?
(A) I-R, [T, llI»P, [IV-S
(C) IS, II-T, llI-P, IV>R

JEE DROPPER BATCH

For Class 12th Pass Students

ORE=

(R) V10

(S) V2

(T) V2512 + 1

(B) IS, [I-P, [lI>Q, IV>R
(D) I T, lI»P, llI>R, IV>S
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Sol. C

60°

NI

Vi|=Ro=1x1=1,(ve) =1

9=0)t=1x£=ﬁ
3 2

\/ — ~ . "._ ,\/5 A J
(1) V,-=1 cos 30 (_|) +sin30 j = 7(_|)+E

— . 2\ ':__l_ﬁ,\.
VB—1$1n30(_|) 1cos30 ] = S5
YRy 3 1), (1 3 )»
VA_VB:[§+EJI+(E+§JJ
|VA—VB|:\/1+3_2\/§+1+3+2\/§_\/§

4 -

V Vi v T Sm 5n 107 |2
H V=_|+——10X—J= + _
WhTa (ﬁ 3J V2 x\2 [JEJE 3}
55 ses

2 6

\Y "

we-gtoof5 -0

=—5—n?+ 5—ﬂ:——lon+1 3 = —_5\/§?—5—nj+j
2 3 2 6

Vi~ Ve| = [5ri - = V257" +1 > T
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(111) xa = sint, V, = costi

xB = cost, V = -sinti

V. —cos|Fli= 1, vg==-sin | L ?:——3f
AT 3) 2’ 3 2

1 \/5'.\_\/§+1
|(VA_VB)|_(E+TJI —T—>P
(V) V.| =Ro=1x1=1 V=i

1
0
0

as particle in x.y plane so
va can be taken at any point for magnitude of relative

as ‘QA‘=1&[VB LV, ]
\7A = —sin9(?)+coseﬁ
V, =3k

\\7A —\73\ = | -sino() + cos0j-3k | = J10

List I describes thermodynamic processes in four different systems. List II gives the magnitudes
(either exactly or as a close approximation) of possible changes in the internal energy of the
system due to the process.

List-I List-1I

(I) 10-3 kg of water at 100°C is converted to steam at the (P)2K]

same temperature, at a pressure of 10> Pa. The volume of

the system changes from 10-¢ m3 to 10-3 m3 in the

process. Latent heat of water = 2250 k] /kg.

(II) 0.2 moles of a rigid diatomic ideal gas with volume V (Q)7KkJ
at temperature 500 K undergoes an isobaric expansion to
volume 3 V. Assume R = 8.0 ] mol-1 K-1.
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(IIT) One mole of a monatomic ideal gas is compressed (R)4K]
adiabatically from volume V = §m3 and pressure 2 kPa

v
to volume p

(IV) Three moles of a diatomic ideal gas whose molecules (S)5K]
can vibrate, is given 9 k] of heat and undergoes isobaric
expansion.

(T) 3K]
Which one of the following options is correct?
(A) I T, [I->R, lII-S, IV>Q (B) I-S, 1P, llI>T, IV>P
(C) P, II>R, II-T, IV>Q (D) I=>Q, IR, IS, IVT

Sol. C

Q=mL =103 x 2250 = 2.25 KJ
w = PdV = 105 x (10-3 - 10-6) = 100 = 0.1 k]

dQ = dw + dU
2.25=0.1+dU
dU=2.25-0.1=2.24- 2kg
(1D

5
V -3V Cv= SR

500 - 1500 Cp= %R

Q=02 x % R 1000

=700 R=700x8=5.6 K]
w = PdV =nRdT
=0.2x8x 1000
=1600=1.6 K]

nCpdT = dw + dU

5.6k] = 1.6 + dw
dU=4Kk] >R

(1

P1V1Y = P2V
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P2 = 64 kPa

nfRdT 3
dU = 2 = E(pfvf -p V)
_ 3 (64 1
"2 (z‘z 5}
3 3
== x — =3k T
= x3=3 (1)
Q=w+U
9=anT+andT f=34+2+2
ket s T
nRAT =2
U=nR;dT=7X2=7kJ—>Q

18. List I contains four combinations of two lenses (1 and 2) whose focal lengths (in cm) are
indicated in the figures. In all cases, the object is placed 20 cm from the first lens on the left, and
the distance between the two lenses is 5 cm. List II contains the positions of the final images.

List-1 List-11
f=+10 +15
Mo T O > (P) Final image is formed at

' *50em 1 5cm 2
7.5 cm on the right side of lens 2.

f=+10 -10
(I © T O X (Q) Final image is formed at 60.0 cm on

! 20cm 1 5cm 2
the right side of lens 2.

f=+10 -20
(1 © T O K (R) Final image is formed at 30.0 cm on

: 20cm 1 5cm 2
the left side of lens 2.
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f=—20 +10

t

(v) © A (S) Final image is formed at 6.0 cm on

. 20cm 1 5cm 2

the right side of lens 2.

(T) Final image is formed at 30.0 cm on
the right side of lens 2.

Which one of the following options is correct?

(A) I->P, [I-R, [lI>Q, IVT (B) [-Q, 1P, [lI>T, IV->S
(C) I->P, 1T, lII>R, IV>Q (D) [>T, II-S§, llI-Q, IV>R
Sol. A
For Lens 1
uf -20x10 +20Q
I = = = = 2
() 1 u+f -20+10 +1Q 0 cm
For Lens 2
Vo = 15x15 _ 225 75
15+15 30
-20x10
(II) v1 = —_20 10 20 cm
_ +15x(-10) _ )
V2 = —_20+10 =-30cm
(IIT) vi = +20
V2 = 15x(220) _ 60 em
15-20
-20x-20
v = —— =-10
(M) vi= =020
Vs = -15%x10 _ -150 130
-15+10 -5
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NTA Score NTA Sco re . i i
Kanishk Sharma Hemanshu Garg in Physics  Vishakha Agarwal Aditya Singh Bhadoria
Eklavya Batch Eklavya Batch Eklavya Batch Dropper Batch

AR-149 AR-176 AR-208 AR-214 AR-222 AR-284 AR-212 AR-303

L. L8 808488

Deevyanshu Malu Priyanshu Singh Nitin Prakhar Sreeguru  Abhineet Singh  Priyanshu Agrawal  Girwar Patidar Mukhram Yadav
IMMP Batch Dropper Batch 2 Year Classroom Dropper Batch 2 Year Classroom Dropper Batch 2 Year Classroom 2 Year Classroom

AR-307 AR-355 AR-358 AR-381 AR-412 AR-422 Ar-462 Ar-497

L I s

Jatin Singhal ~ Pragati Agrawal Madhav Maheshwari Bhavuk P. Sarthak Gottupulla V. Aman  Tanmay Soni Jubin Singh Gaurav Rawat
Eklavya Batch IMMP Batch IMMP Batch 2 Year Classroom 2 Year Classroom Eklavya Batch IMMP Batch IMMP Batch

Students under Students under 0/ selection from
AIR 100 AIR 500 O 'MMP & V* Batches

I 518 79 AlES

LIRS E RGNS JEE | NEET | NTSE | Boards | Olympiads | MyBizkid

* Category

Get upto 100% SCHOLARSHIP
Class 12th to 13th Moving Students Class 10th to 11th Moving Students on the basis of JEE 2022

NTA Score | FEE After Scholarship

DROPPER BATCH NURTURE BATCH | = =~

99.99.49 39,407

98-98.99 45,975

JEE 2023 NEET 2023 JEE/NEET 2024 wion o
Starting From : | Starting From : Starting From : :::::: ;;:z:
31st Aug. & 14th Sept. 2022 31st Aug. & 14th Sept. 2022 14 Sept. 2022 s Taans

>79.99% 1,05,085
68T Bt




Advertisement

Page

dte o7 Sedicye ¥ SRaw Sy 3G duivian

Y SETES! & AR A

18 3R 1951 H dIe

TSGR H I P TEAT AL

— 39 AU @ W1 6 291 B T SONTRRR SR B | 71 T 4TS 379 a1R<d W 991 Bl 3! Ay 3R sxiege

sﬁwéﬁaﬁtwwﬂﬁm%ﬁma’mﬁWhmﬁ?ﬁm%lgﬁmzﬂﬁmﬁmﬁﬁma\am%lﬁwmmﬁaaﬂm%ﬁ?a\aﬁq@maﬁﬁum%lmm
ESTH IRGT AR IR TN A &, 3l 78] 9ga 9 Ue1 W R e Y S av e @

TS b YEe! § WA ¥ e
e arey 2arelroh et
TR HERGH B A A vfl\
T R W RiE

Mm%mfr#ﬁnﬁ\
3w A wrdg drefe
WAE A T B o
iRes & dAuregHew
S EEr

YR g1 74 | 541 SR
WM EEE B T B
T FE TN T TS A
I Ry # ferea s &
# Y e AR e
WA B AR e # A
TG AT T AR U AT
AT |

TR U e A
A S G A0 W B
[ W e EIESD H
#’Iawsoﬁwﬁ*ﬂﬁu
o ww § A emdandd
WYY I U PN FH W
R A QM| qHA
e 7 A argar wem
TS A gHPT ST T |
ST 3R YA g8 T T
224 B 1 EeN ¥4 TGN
manl 42 AR A qY
Roreligz BRIR wRax 3 &
e, e 3R yeE
snfes anfX s Y1
feurdde & W Afew

wRa @1 afasy r—\?m
IS WYX

1958 # gaé 1959 ff
TGN 3R PG EIHES
Fu9 @rer M 1961
Tt & goo g 1 T8 W
fraror e &, fort foam
Bt &R & fore afen
foremn wnr Tika @ fasa
WA W ¥ e AR
i afew g WD BE T
TR § U @ o aRed
¥ | e i e o dw
# 23 A gH T TS 05
R A B g A
Aig WA o ¥ g
WETR P T 21 00 UFg
 thel & Al e A ¥ 1A

wad wler $uq faead
IS w ¥ W 325
TR |

BIE 7 e & |5 e
O W P I F e
T Y A TRE B SER

wz\m%luzwﬁmagam-g
P FEA AR A E

BIAS FLEE A B

FTATET B AT YA ¥ | A @

e & f e 1 T S|
B 4§ g ged Fmert
et T HAM B AT F 3
BIgaY i@ wiew gaw
< F T SN ¥, ey 7w
#r g Fuar H @ ARG
PR TE |

o3 fmme fag
méaﬁs"&i’fﬁ‘-‘t?.‘w

Eral% 29 F UEA]

TS qE TF D qE T W
wearEt @ fig g
IS AR | U A
wE ¥ R <2, R aw
1 A | T e @

Wﬁmmw,mw

T B Ryam, o &
- WA T
Ndafer, e d3 @
PI-HTIST A Sare R
z&?ﬁ FiAfeaa fager
;rmwﬁarémmﬁa
1

19 # 400 Grgad
&t = aren <o @
AT A :

TE TN AR ¥ 5 R
AR Herfores AR J
T8 H 400 ¥ e Qe
w1 1 2021-22 #,
mésnéa—mﬁﬁmfsm
fedewie & fow 329.08
TG TH B AR § B
oyt e | weed R vad Rer
Fle A 449 Nued R
var @ ¥ a8 fed wwer
378 3R 2019 ¥ 301

wedew @ Mued) aid g
& i 10 st ¥ doad
ol A e Aafg g R
2011-12 ¥ 1, 895
o) eIt @ R
@ 7§ 4 2020-21 F
W 3, 534 PG AR
T i e 3, 727

A w1 e R
2

@ & Q) s wawen &
TS HR A A1 s,
|RARY 3 STearh & Raems
HalE 3 g0 T & f s
frax-—fawef @& @iz &
mar Rt ® e

© UEA IEAES WY A

1951 'h:g?nimﬁzi 128
D WEHE B IER W FeR]
;|

e 1955-59 3 ¥

wefier o |

@I T 1960 A YH
gl T gferr A
e IR weEe & TR
sl

® 1997 ¥ & T AT 7
A AR B AW THH T
@ WX F IR A B
T |

' #2006 ¥ TS 3feided
\ TIEY I AT T Y

o T | g U B Al Bl
ST A I AT
oM H deH q SR
Fe & wgdew @ 1241
60 wie iR Rud demd &
W 3 55 e e
A E |

WEE TEARS B A W

6 O yeara fivel ¥ 1y
AR o afifem, ﬁﬁm
Pl T,
vFReR, gfarid e
e IR YERS Fhers
3 & B qH | A E
e # u A we R
mésnéaﬁ?@?h%qm
RIE,

fosforarer dow waa T8 A

it 71 3R e
Eicce
ogd-vea @1 Reiee 11
foar @1 amm | S #
iz A A{Y veaATES
PEERM R e e
w2022 & qE AT
I iR 1 G

INDIAN INSTITUTE OF TECHNOLOGY

BOMBAY

TRIaE &1 AT AT B |
R gU fa=vil 6 e w=D
TP gfReHY |

w2 g w1 AR Al

W*WWEW
Serey fawedl ¥ F o

THE B Hierd IR WEHH T

P TR FAT B SR T
BTN B AR, TR A IS |
a1 3 . Jiel @ smde «

sefigarl g a8 wE
THEE F WER W AD
seteie fmn smom @fe
SHEAR! B WA e
BAR Y G AT D | FTEA Y
TN THE # gEAE W
W | wiftrefal g
A, wRiE e e fawe,

e TS Y@ foree

Iyrgdf sifereT Are # ogd
TSRS 2022 ¥ A @
T | st S veares
2022 9RO & WA @

g
AT BT & 1 A S B
forg wefigat & @dd
TSARES 2022 AT AT
i o= fafdr gl s e
g veaive e @ fig
TR B

Wi W B W

Frferfaa o awansi &
e @ ferg Refé @t F
STt fr ST R

— ¥ s T |

— g Teaes 2022 TEfie
wE|

— w17 fafer 1w & 9 #
Tdl e, TAvEE-
IO UF AT BE A GHI
wH |

HYY —BIE YA U |

~ e ARE (YA
e e B 31 A AR
YT |

TSR ATt A BT |

oi¥E TeaeE 2022 WA e, wE

W |
it Prefafea wdd
veaRe sfawrh e §
SR B A-eF e
S B |

ket

WEE TeaiRe A
forerm e :

. ¥R e
SFAATA (719
freafderes

Puzzle
01. e Arfebet Jar fra-gt gefest 3 Trict 81 ST 81 31 JIPI-3fCPI BgRI 308 JicI-3icdl Blfucet b it &1 g5t I ST JifciomT 1ORie 3 & STRN aRT, I Side? o B fb R SB
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03. O 3l T T 28T 21 31 ¢ st e oft o1l STeie et ik i ot o1t foresen gan 1. AT v Afden WS UR @2 T ¢ft aal b w01 37 Afden B DA 2P
04. fofewst & fore & urfar @ &, o1, Stoft, Sttt Siow, T A 1 o9 RN 2P
0s. F3rcToT o1 3BT e 81 37l 2 <ffes fge ST &1 sl g &R &P
06. OB 3TCat 30T &2 Siod{Cor O 1 SR Sl Al &, el 30T 602 Sioatfcor TR 3301 3R f3r0y, A dbarct O 15 Saw &t 21, b adtie
07. fab5Tep1 Tstol TG BT, Ta fasel daa 2 e fasel aeer?
08. 3501, ot a foren &, ar asvr, Hom @ foren bt o B
09. & &1 &, B ar b aia &, i sft ot S wdte
10. 3PR 2+6+10+14+18+22+26+30+34+38 =200 &, A1 30191 A A 5 5ier goll, oD T SIS 100 2Nt

Answer:

01. et T 1 A1 § 1 02. 3TETS 03. FaT(eh ot o wwa a1 04. fft 05, Fa™ 06, FAteh SehT SIS 29 WAL ot FHaT AT 07. ZAT T AT WHIT 41 08. 19 09. TE 10. 38+26+24+10+2
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