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SECTION - A

This section contains SIX (06) questions.

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).

For each question, choose the option(s) corresponding to (all) the correct answer(s).

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

Full Marks : +4 If only (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 unanswered;

Negative Marks : =2 In all other cases.

For example, in a question, if (A), (B) and (D) are the ONLY three options corresponding to
correct answers, then

choosing ONLY (A), (B) and (D) will get +4 marks;

choosing ONLY (A) and (B) will get +2 marks;

choosing ONLY (A) and (D) will get +2marks;

choosing ONLY (B) and (D) will get +2 marks;

choosing ONLY (A) will get +1 mark;

choosing ONLY (B) will get +1 mark;

choosing ONLY (D) will get +1 mark;

choosing no option(s) (i.e. the question is unanswered) will get 0 marks and
choosing any other option(s) will get —2 marks.

ROTATIONAL MOTION

Q.1

One end of a horizontal uniform beam of weight W and length L is hinged on a vertical wall at
point O and its other end is supported by a light inextensible rope. The other end of the rope is
fixed at point Q, at a height L above the hinge at point O. A block of weight aW is attached at
the point P of the beam, as shown in the figure (not to scale). The rope can sustain a maximum

tension of (2\/§)W. Which of the following statement(s) is(are) correct?
Q

A

> P

aW

(A) The vertical component of reaction force at O does not depend on a

(B) The horizontal component of reaction force at O is equal to W for a = 0.5
(C) The tension in the rope is 2W for a = 0.5

(D) The rope breaks if o > 1.5

SO NN NN NN N NN
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Sol.

WHR T L oS & Ush &Sl Thaa qUs & U IR @Il Sefer AR R fasg O R Praffda fbar
ST 2 T 59 g R @I Udh gl Ifaary WA §RT SR fhar Srar 2 1 i &1 g1 w1 fig O R
PIdd b IR L Ia8 R fdg QR gfed 21 aW IR & TS T[ed dl AR avs & fag P iR |3 fear
w%(ﬁawﬁﬁﬁm%ﬂwﬁ(zﬁ)w HT FHAH TG Fed B Tl © | 7 H 9 B /d FAA q2

g2/ 87

Q

SO N NN NN NN NN

(A) O ®R ufafshar g7 & SeafeR Ted, o TR iR T8 oxar 2

(B) O W= ufdfshan 9a1 &t &fast ged, a=05d folg W a_TeR &
(C) <= # d91@ 0. = 0.5 forg 2W 2

(D) af& o> 1.5, 79 I=A TT oIk ®

A,B,D

Given

Tmax = 2\/5 W

0
i T
| T
' A=
™, 45° V2

0 ——
—> /2 /2

=0
From figure
In equilibrium

wg oW = 0

N3

condition where rope will just break.
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So, Option D is correct
Again from the figure

Now, N1 = S w+W=W
2 2 2
— Option A is correct
SNo+ = =W+ aW
N2
w
or, N2 + > + aW = W+ aW
w
or, N2 = 5 (Independent of «)
— Option B is correct
T W
> —= = — +aW
N
- W W tfa=o0.5)
2 2
=W
or,T=2W

— Option C is Incorrect

SOUND WAVES

Q.2

Sol.

A source, approaching with speed u towards the open end of a stationary pipe of length L, is
emitting a sound of frequency fs. The farther end of the pipe is closed. The speed of sound in air
is v and fo is the fundamental frequency of the pipe. For which of the following combination(s)
of u and fs, will the sound reaching the pipe lead to a resonance ?

(A)u=0.8vandfs =fo (B) u = 0.8v and fs = 2fo

(C) u=0.8v and fs = 0.5f (D) u =0.5vandfs = 1.5f

L oarE & Us ReR UEY & Geol RN @1 3R u f, 3mgfed @7 eafy Scafdid &% YT 2| UISY &7 gxeef Ry 43 2|

g H & BT A v 8 TAT IS BT YR NI fy B u a1 f, B e § B9 dde @ forg, e@f & uigy
W UgIT WR 3G I+ BRI P

(A) u=0.8vdarfs = fo (B) u = 0.8v a1 fs = 2fo
(C) u = 0.8v @ fs = 0.5f (D) u = 0.5v qr fs = 1.5f
A,D
Source
(fs) o ——>

u

f=(2n-1)f,
Using Doppler's effect
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\%
v—-u

Now, ( jfs =(2n-1)f,

Now check options using values keeping mind (2n-1) must be any possible integer.

GEOMETRICAL OPTICS

Q.3

For a prism of prism angle 6 = 60°, the refractive indices of the left half and the right half are,
respectively, n1 and n2 (n2 > n1) as shown in the figure. The angle of incidence i is chosen such
that the incident light rays will have minimum deviation if n1 = n2 = n = 1.5. For the case of
unequal refractive indices, n1 = n and n2 = n + An (where An << n), the angle of emergence
e =i + Ae. Which of the following statement(s) is (are) correct ?

(A) The value of Ae (in radians) is greater than that of An

(B) Ae is proportional to An

(C) Ae lies between 2.0 and 3.0 milliradians, if An = 2.8 x 1073

(D) Ae lies between 1.0 and 1.6 milliradians, if An = 2.8 x 1073

foroa o1 0 = 60° & Ue fOow & forg, RETGAR 90 38 9N 7 SR S 91 & JadHie AL N 1 n, (n,
>n) €| SAATH BT i BT =G A UbR fpar S € b mufcr webrer fbron b1 faere A g afe n, =n, =
N=15%| 3\A Auaaid & RAT & forg n, = ndem n, =n+ An (S An << n), FfHT ProT e =i+ Ae B |
o ® QP BN BT 98 B /8 7

(A) Ae BT 719 (ST H) An & A9 A AfAF

(B) Ae, An & AT B
(C) afe An=2.8 x 103, @ Ae, 2.0 T 3.0 fAferfeas & #en # Rerd 7
(D) af& An = 2.8 x 103, @4 Ae, 1.0 o1 1.6 fAferfea=™ & we H Rerd 2
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Sol. B,C
A=60°

Given
nt=n2=1.5
For &min

i=eandri=nr =
1sini = 1.5 sin300°

sini =

Nlw

—> COSi

Now, n2—1.5+ An

e i+ Ae
Hence, light from n1 to n2 goes perpendicularly; so, no deviation
(1.5 + An)sin30° = 1 x sin(i+Ae)

% + Az = siniXxcosAe + cosixsinAe
L3 pan 3 W7

4 2 4
an_ N7,
2 4
An_iA

2
S An > Ae

.. Option A is Incorrect
Check option using values given in options.
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UNIT AND DIMENSION AND BASIC MATHEMATICS

Q.4 A physical quantity S is defined as S = (Exé)/p.o, where E is electric field, B is magnetic field
and po is the permeability of free space. The dimensions of S are the same as the dimensions of
which of the following quantity (ies) ?

(A Energy (B) Force .
Charge x current Length x Time
Ener Power
(C) Y. (D)
Volume Area
T Wifae R S @ S=(ExB)/u0$WWﬁHWW§,Gﬁ E figd & 8 B =g &9 ®
qofT o Ffam @ ureerEr &1 S @) R e # 9 R il @) Rl @ wEe @ 2
ot o
A) —— B —————
( )aﬂﬁmam ( )a@s‘wi
Sotf w1
C D
© AT ) eFhH

Sol. B,D
Given
. (ExB
. (ex8)

Mo
This is pointing vector. This gives rate of flow of energy per unit area.
. J Power
i.es—> —=
sm Area
Also, Power can be written in form : - Ffz = F
Area t- ¢ {xt
MODERN-II
Q.5 A heavy nucleus N, at rest, undergoes fission N - P + Q, where P and Q are two lighter nuclei.

Let 8 = Mn - Mp - Mq, where Mp, Mq and Mn are the masses of P, Q and N, respectively. Er and
Eq are the kinetic energies of P and Q, respectively. The speeds of P and Q are ve and vgq,
respectively. If c is the speed of light, which of the following statement(s) is (are) correct ?

(A) Er + Eq = ¢%

(B) Er = [LJ c?s

Mp +Mq
Yo =M
Vq M,
i . MpMq
(D) The magnitude of momentum for P as well as Q is CJZ;,LS , where p = W
p T Mg
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Sol.

fom # Reg e WY A1fis N ﬁ@“@?N—)P+Q@§RﬂT§,G§TPH&TQﬁWW%IW
5=M,—M, - M, & M, M, a1 M, sae: P, Q@ N & <odie &1 E, 7 E, %ae: P aar Q &l i
SOy & P AT Q @ AT HA: vV, TAT V¥ | Q¢ G B A B, T9 T H | DG/ BT BT He
g/87?

(A) Er + Eq = ¢%

(B) Ep={ M chs

Mp + Mg
M
c) Yo = 9
Vq M,
_ . MM,
(D) P aem Q& forg a1 gRAr ¢ 2u8 , ®, oEf p= —— 2
(Mp +Mg)
A,C,D

rest

®

Given
MpVp = MqMaq
Yo _ My
Ve my
— option C is correct.
Now, Ep + Eq = Amc? = §c?
— option A is correct.
PZ PZ
= Ep = ,EQ =
2m

m
(e
mp + mQ
— option B is Incorrect.

Now, Ep + Eq = § c?
2 2

L
2mp 2mQ

2

P[L 1}&2
2 m, m,
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P=c \2us
— option D is correct.

MAGNETISM

Q.6 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, as shown in the figure. The smaller loop carries current
I in the anti-clockwise direction and the larger loop carries current I in the clockwise direction,

with I > 2I1. é(x,y) denotes the magnetic field at a point (x,y) in the xy-plane. Which of the
following statement(s) is (are) correct ?
yA

(A) B(x, y) is perpendicular to the x-y plane at any point in the plane

(B) ‘B(X, y)‘ depends on x and y only through the radial distance r = \x? + y?

(©) ‘B(x,y)‘ is non-zero at all points forr < R

(D) B(x, y) points normally outward from the x-y plane for all the points between the two loops
A HH= goid o, 9 ¥ Ue @ Foar R dar g @ Brsan 2R 8, xy-dd # 39 R Red g, 6 o
favg RETTAR $7eT Swafie &= €| Biel U dardrad feem # | g1 U &y gu 8 o g1 ou <fromad feem

1, oT wEr fby gy R, W 1, > 21,31 B(x,y) , Xy-0 # UH favg (X, y) W gES &7 B gaRiq deer
fore 5 9 BIHar /Bd BU dEl 8 /8 ?

\Il

0]

2R
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(A) B(x,y) T & fbxll favg W x-y qof & ofgad 8

(B) ‘é(x,y)‘ g @r= m H el X qAqT y W R axar 2 |

(C) ‘B(x,y)‘ ,r<R® fom Wi figel w onm &

(D) B(x,y) 3l o[l & 7eg 9l fawgal & foru xy-ael ¥ ofraq U § 9% P AR SR Fxar 8

Sol. AB
A
I (x,y)
b
R »
2R
Given
I>o > 211

Option A is correct
Because M.F. will always be along z-axis due to both loops at point (x,y)
Now, if any point (x,y);

for any point in space; we have disting M.F.

So, M.F. will depend on r.

Option B is not asking exact relation of M.F. with 'r'
So option is B is correct.
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Now, at 'O"  Bnet = “"—Il —”O—IZ Bret at 'O’ is inward
R 2R
- 0N Mol _ moly
If Bnet = 0, = —
R 2R
I =201 But in Question its given that I> > 2I;

Ifr—-0; Bi >
So there may be possibility that B:1 = B2
So be may become zero somewhere.

Section - 2

This section contains THREE (03) question stems.
There are TWO (02) questions corresponding to each question stem.
The answer to each question is a NUMERICAL VALUE.
For each question, enter the correct numerical value corresponding to the answer in the
designated place using the mouse and the on-screen virtual numeric keypad.
If the numerical value has more than two decimal places, truncate/round-off the value to TWO
decimal places.
° Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +2 If ONLY the correct numerical value is entered at the designated place;

Zero Marks  : 0 In all other cases.

Questions stem for questions nos. 7 and 8

Question Stem

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/cc. Initially the bottle is sealed at atmospheric pressure po = 10° Pa so
that the volume of the trapped air is vo = 3.3 cc. When the bottle is squeezed from outside at
constant temperature, the pressure inside rises and the volume of the trapped air reduces. It is found
that the test tube begins to sink at pressure po + Ap without changing its orientation. At this pressure,
the volume of the trapped air is vo - Av. Let Av = X ccand Ap = Y x 103 Pa.
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FLUIDS
Q.7 The value of X is
Sol. 0.3

FLUIDS

Q.8 ThevalueofYis__
1 gm/ccaT@ & S ¥ WX U T WlRed diddl 4 AR §8 a1y (1Y 399) W¥ g8 Hid & IRE-all o |
TRGTl HT A 5gm e a1 I8 2.5 gm/cc 8@ & TS Al Hig A 01 & | URA H Jiddd argAvSed &9
p, = 10°Pa R 39 UPHR Al 98 & & s W g8 a1y &1 M v, = 3.3 cc 2| 9d  aael Bl g av W
TER W G ST 7, T4 IR BT TG qodl © qT $HH IR §s d1g Pl AT "edl § | I8 U o § &
Wl 39D AN # uRade By =1 319 p, + Ap TR ET URY HRA! 2| 39 q@ W, S W g8 a1
JTITT V,— AV & | AFT AV = X cc T Ap =Y X 10° Pa.

Q.7 X &1 A =
Sol. 0.3
FLUIDS
Q.8 Y& HH =
Sol. 10

Given

Mtube = 59

Prbe = 2.5 gm/cc.
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Check when 'N' becomes Zero.

mg = pw(vair +Vtube)g
5g=1 (Vair + zis)g

Vair = 3cC —» when N is just zero.
Av = 3.3 cc - 3cc = 0.3cc
Sol. (7) = 0.3cc
Now, Sol.8
PV = constant
PiVi = P2V2
10° (3.3) = P2(3)
P =1.1 x 10°
AP =P2-P1=1.1x 10°-10°
=0.1 x 10°
= 10 x 103 pascal
=Y x 103 pascal
So,Y =10
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Questions stem for Qusetions nos. 9 and 10

Question Stem

A pendulum consists of a bob of mass m = 0.1 kg and a massless inextensible string of length
L = 1.0 m. It is suspended from a fixed point at height H = 0.9 m above a frictionless horizontal
floor. Initially, the bob of the pendulum is lying on the floor at rest vertically below the point of
suspension. A horizontal impulse P = 0.2 kg-m/s is imparted to the bob at some instant. After the
bob slides for some distance, the string become taut and the bob lifts off the floor. The magnitude
of the angular momentum of the pendulum about the point of suspension just before the bob lifts
off is J kg-m?/s. The kinetic energy of the pendulum just after the lift off is K joules.

U diddd gadd= m=01kgd U eld al o s L=10m®! (& gFqHe Sffdda SN | fHeid: a1 7 |
3 fof afordA &fs wef & SR ST H=09mM™ U Rer g & dcHrn oar 8 | UR9 | dlad &1 Miad
fefes fag & SR wu 9 9 M 7 el W Red 21 A1 &0 R et a7 &fast s P=0.2 kg-m/s e
frar SIrar 81 Med @ B W @ ol fhdem & a8, SR OIfd 81 Sl 8 97 Med B ¥ SW IS N B |
Med & SW Io7 ¥ Ad Usdl (eled g & Ae dldd & SIONg FaT & aRATT JKg-nvis e | Tetd & S0
I & SIF 18 AleAd o el it KT 2 |

ROTATIONAL MOTION

Q.9

Sol.

The value of J is

J &1 AF =

0.18

Angular momentum = L = mvr.
=0.2 x0.9
=0.18

y
im
0.9m

— » v=2m/s

ROTATIONAL MOTION
Q.10 The value of K is

Sol.

K @1 914 =
0.16

A2sine

2sin6 will become zero
because of impulse from string

K.E. = %xO.lx(ZxO.g)z = 0.16]
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Questions Stem for Questions nos. 11 and 12

Question Stem
In a circuit, a metal filmanet lamp is connected in series with a capacitor of capacitance CuF
across a 200 V, 50 Hz supply. The power consumed by the lamp is 500 W while the voltage
drop across it is 100 V. Assume that there is no inductive load in the circuit. Take rms values of
the voltages. The magnitude of the phase angle (in degrees) between the current and the

supply voltage is ¢. Assume, n3 ~ 5.
T gRu ¥, urg fheme oW @1 200V, 50 Hz 9<E & RRI # CuF aiRar & U SaiRa & wrer goft #
GO fbar ST & | o gRT AR oifed 500 W B, Siafd sd@d RIRT & dleedt ud= 100 V g | &1 aRueyy &
BIS IR AT 781 8| dlecd & rms A SIS | RT AT Al dleedl & 780 dar—hivr (&t 7) o1 aRmr
G2 T, 3 ~5.

ALTERNATING CURRENT

Q.11 The value of Cis .
C &1 919 gl

Sol. 100

ALTERNATING CURRENT
Q.12 The value of ¢ is .

¢ BT AT =
Sol. 60
Vims=100Vv
| 2 p = 500w
R

(~)

)
Vrms = 1200 volt
f = 50 Hz
b _ V2. 100x100

R R

4

R = 10 =20Q
500

Also, = For resistance
P = Vrms . Irms

P =100 % Irms
= Irms = 5A

I.ns R=100Q
V =100volt
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100 1
cosf=— ==
200 2
¢ = 60°
From above phaser ; 200 sin60° = Irms Xc
200 x ﬁ =5 X Xc
Xc = 20\/§
1 28
®C
We get c = 100 uF
Section - 3
o This section contains TWO (02) paragraphs. Based on each paragraph, there are TWO (02)
questions.
° Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is the
correct answer.
° For each question, choose the option corresponding to the correct answer.
° Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +3 If ONLY the correct option 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.
Paragraph

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 loop cannot 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 loop from infinity to a point at distance r (>> a)
from the center of the loop with its north pole always faing the loop, as shown in the figure
below. The magnitude of magnetic field of a dipole m, at a point on its axis at distance r, is
;—033, where o is the permeability of free space. The magnitude of the force between two
Tr
magnetic dipoles with moments, mi: and m2, separated by a distance r on the common axis,

km;m,

with their north poles facing each other, is , Where k is a constant of appropriate

.
dimensions. The direction of this force is along the line joining the two dipoles.
wﬁﬁﬁmsﬁﬂﬁuﬁﬁa$ﬁmﬁgﬁmwmé|sﬁﬁ%ﬁwﬁw EINCINIE S NI
TR B folu SUgad gRT Iq~ R W@ W FAdd H Bl gRad_ T8 <1 2 B gRT & THD
IR & BRI & 1 8 APl © | $9 ORI & SR FHEHII Mgl 3§ gfg el 2, Tad aRvFRawy
ﬂwmwwwmﬁﬁmﬁla%ﬁww@wwwwmmaﬁ?ﬁﬁw
2| e o # SeiU SrgR m STl & e g fagd B 39 U ® & P QY I W qU b b= W I
(>>a) W e g d& o SIdr 8 a7 SHaT Sk gd 9ad od @ 3R 2| UF f3gd m &1 9 31eT R 1 g
W TP g R I &3 $T GRA0T 8, S8l p Jad B 3 aemwgar 81 m, den m, et & a1 g faya

km;m,

UG e WX r QA §RT YR §, §96 Hed el Bl GRAT—L—2 8, g9 Sk gd U Bl 3R T,
r
el k Sugad famrell &1 b Fadi & | 59 9o &1 Qe ST ¢gal Bl Sire aTell Y&l & JFgfas 2 |

An Unmatched Experience of Offline

KOTA GLASSROOM Fror Jee

New batch Starting from : 6th October 2021



MOTION JEE ADVANCED 2021 (ki)

'
< ]

: r

ELECTROMAGNETIC INDUCTION
Q.13 When the dipole m is placed at a distance r from the center of the loop (as shown in the figure),
the current induced in the loop will be proportional to
g’jﬁ%ﬂﬂ M P S = A r W R A ol & (RfE F 30T IgER) 99 U H URd arT fhae Fsrgar
?
(A) m/r3 (B) m?/r? (C) m/r? (D) m?%/r
Sol. A
ELECTROMAGNETIC INDUCTION
Q.14 The work done in bringing the dipole from infinity to a distance r from the center of the loop by
the given proces is proportional to

& TS UfhaT gRT f3ga @ o W U @ dg W Q@ ra% a H fFAr o er e wEgrh § 7

(A) m/r® (B) m?/r> (C) m?/rd (D) m?/r’
Sol. C
a<<r
a
Bd /Bi m

— flux of super condutor remains same.

B, = B,

(Ba due to dipole, Bi due to induce )
Ho2m _ “_oi

4nr 2a

3lmg ..... (1)

W=U -U and U=-MB
U=0 =MB (6 =180°)
W =mB

p.oia2

28 +17)?

Put i from equation (1)
m2
W oc —

r6

W=m
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Paragraph

A thermally insulating cylinder has a thermally insulating and frictionless movable partition in
the middle, as shown in the figure below. On each side of the partition, there is one mole of an
ideal gas, with specific heat at constant volume, Cyv=2R. Here, R is the gas constant. Initially,
each side has a volume Vo and temperature To. The left side has an electric heater, which is
turned on at very low power to transfer heat @ to the gas on the left side. As a result the
partition moves slowly towards the right reducing the right side volume to Vo/2. Consequently,
the gas temperatures on the left and the right sides become T, and Tk, respectively. Ignore the
changes in the temperatures of the cylinder, heater and the partition.

TP AU wU W HAaTdd doid H A foF # SeU IR "9 A wU 9§ @arad 9uT "gyuEe IREs
foreies 21 fowoed @ UG MM W UG Al ey M B, fraal fua mgaw wm fafe 9w
C,=2R eI ¥ef R fradie 21 ud # u% N &1 amaas V, @ am T, 8| arf 9 & va faga &ex 2,

S B A W R Q ST RIMIRG &3 & foy o e wifdd @ =reg grar 21 s aRvmRaey
fauroTe div—eR Rl 3R TIf @Rar €, f9 SN 91T &7 e V2 T =edl Sl € | RomHwasy ai g &

AT WR I & A9 A T, e T 81 O € | de, 8le} a1 faureied & ardl 3 aRad+1 @l S9og H1i+g |

27 77777
v To,Vo To,Vo é
% %
= g
% Z
V)
% 70 )
HEAT-2
-
Q.15 The value of &
TO
Tegramd -
TO
(A) V2 (B) 3 (C) 2 (D) 3
Sol. A
— | TV T4V
> adiabatic
n=1 n=1 process

process in right chamber is adiabatic
PV’ = constant

.. —_ 3
sy = 5
y-1
LTV = T {V—Oj
2
Tr = To 2Y2
LN
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HEAT-2

Q.16 The value of Q
RT,

0

Q

o @A g -
(A) 4242 +1) (B) 4(242 -1) (C) (542 +1) (D) (542 -1)
Sol. B
—L R
WR T|_ TR

Take both chamber as one system
net work done = 0

i.e. AWL+ AWrR =0 ....(0)

Apply 1%t law of thermodynamics
AQL+r = AUL + AUR + AWL + AWR
AQL+r = AUL + AUR

= AU = nCvdT

AQur =1 x 2R (Tu = To) + 1 x 2R (2T, - Ty "
(i

Calculation of T.

(Final temperature in left chamber)

From ideal gas equation

PV = nRT Vo | Vo
2 2
nR = &
T
5
2
PoVo _ — For left chamber
TO TL
o
PoVo = \2) — for right chamber
TO \IETO
T = 3\/5T0

Put the value of TL in equation (i)
AQur = 2R [3V2T, - T |+ 2R[V2T, - T |

AQuir = 2R [ 44/2T, - 2T |

or% =4 [2&-1]
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SECTION 4
This section contains THREE (03) questions.
The answer to each question is a NON-NEGATIVE INTEGER.
For each question, enter the correct integer corresponding to the answer using the mouse and
the on-screen virtual numeric keypad in the place designated to enter the answer.
° Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +4 If ONLY the correct integer is entered;
Zero Marks  : 0 In all other cases.
CURRENT ELECTRICITY
Q.17 In order to measure the internal resistance r1 of a cell of emf E, a meter bridge of wire
resistance Ro = 501, a resistance Ro/2, another cell of emf E/2 (internal resistance r) and a
galvanometer G are used in a circuit, as shown in the figure. If the null point is found at (=72

cm, then the value of r1= Q.
E rq RO/2
/ E/2i r !
i N
~ 7
1

faarae E® U Aol & MaRe ke r, @ 794 & g U gy § RErgar arR gfke R = 50Q @ 6
#ex g, U UfeRe R /2 fdarael E/2 & a6 Al (SAIARD YfeRIE r) T1 Teh Teddiex G &l SN f&ar S

21 afe g fagm g | = 72 cm W UTar @I 2, 79 1, @1 A9 Q.
E.rn R
/ E/2i r !
~ 1 7
Sol. 3
E rl ZSQ
| /\/\/\/\/\,_L ANAA—
E/2
4_E
r 2x39
360 140
From the circuit
E _ E

2x39  75+r,

75 +ri=2x 39
rn=3Q
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GRAVITATION

Q.18 The distance between two stars of masses 3Ms and 6Ms is 9R. Here R is the mean distance

Sol.

Q.19

Sol.

between the centers of the Earth and the Sun, and Ms is the mass of the Sun. The two stars
orbit around their common center of mass in circular orbits with period nT, where T is the period
of Earth’s revolution around the Sun. The valueof nis ___.

A 3M, AT 6M, & &1 IRl & #e¥ 4 9R & | I8l R, Yedl O1 G & dewl & 7y Ay W & a1 M, I
HT A T | AN IR I BeET H U SIS G0 &g & dRI AR 3Maddriadl nT | IRHAT H &,
SR T & a1 IR gedl & UREHHOT &7 acidrel 8| n 6T AF ____ B |

9

Two - star problem

9
3M{

on 6Ms
2
GMOM; _ 6 (2_] 3R (i)
(9R)? nT
for S-E system
2
GMM, 2n .
R—Sz = Mg (?j R ....(ii)
Solve equation (i) and (ii)
n=9
MODERN-I

In a photoemission experiment, the maximum kinetic energies of photoelectrons from metals P, Q
and R are Ep, Eq and Er, respectively, and they are related by Er=2E¢=2Er. In this experiment, the
same source of monochromatic light is used for metals P and Q while a different source of
monochromatic light is used for the metal R. The work functions for metals P, Q and R are 4.0 eV,
4.5 eV and 5.5 eV, respectively. The energy of the incident photon used for metal R, ineV, is ___.

febll geprer SIS YA ¥, Grgeil P, Q@R Y WIel goidgi-l &1 3ifddad Tfiast S9iid e E, E, e E g der

B E,=2E,=2E &R HAOd 2| 59 UANT H, Yhelduii YTl & |HM S &I SUANT a1gall Pam Qo fay fdar

SITAT 8, Safh Yharduiid UaRT & M=—W=~ Sar & SuART o1 R& ol fhar SIram & | argeit P, Q@ R&
fow eriwe ae: 40eV,45eVTar 55eVe | arg R& fau yged smufad sieiH &1 i (eV ) &

6
Photo-electric effect
E = hv - Wo

Here, Wo = work function
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Given : Ep = 2Eq = 2Er

Now,

Er = huop - 4 (D)
Eq = huq - 4.5 ()]
Er = hur - 5.5 ... (iii)

we have to calculate hur
vQ = v — Given

Equation (i) — equation (ii)
E=0.5

hor = 6
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