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INSTRUCTIONS -

1. All questions are of objective type having four answer options for cach.

2. Category-1: Carries 1 mark each and only one option is correct. In case of incorrect

: answer or any combination of more than one answer. *4 mark will be deducted.

3. Category-2: Carries 2 marks each and only one option is correct. In easec of
incorrect answer or any conmbination of more than one answer. 2 mark will be
deducted. : S i

4. Category-3: Carries 2 marks cach and one or more option(s) is/arve correct. If all

correet answers are not marked and no incorrect answer is marked. then score =

2 % number of correct answers marked + actual number of correct answers. If any

wrong option is marked or if any combination including a wrong option is marked.

the answer will be considered wrong. but there is no negative marking for the
same and zero mark will be awarded.

Questions must be answered on OMR sheet by darkening the appropriate bubble marked

AL B Cior) oo : _ :

6. Use only Black/Blue ink ball point pen to mark the answer by filling up of the
respective hubbles completely. - : e -

‘Write Question Booklet number and your roll number carefullv in the specified
locations of the OMR Sheet. Also fill appropriate bubbles.

8. Writc vour name (in block letter). name of the examination center and put your

~ signature (as is appeared in Admit Card) 1n appropriate boxes in the OMR Sheet.

9. The OMR Sheet is liable to become invalid if there is any mistake in filling the
correct bubbles for Question Booklet number/roll number or if there is any
discrepancy in the name/ signature of the candidate. name of the examination
center. The OMR Sheet may also become invalid due to folding or putting stray
marks on it or any damage to it. The consequence of such invalidation due to.
incorrect marking orccareless handling by the candidate will be the sole
responsibility of candidate. :

10. Candidates are not allowed ta carry any written or printed material. caleulator. -

 pen, log-table. wristwatch, any communication device like mobilc - phones.
bluetooth device etc. inside the examination hall, Any candidate found with such
prohibited items will be reported against and histher candidature will be
summarily cancelled. j ' '

11. Rough work must be done on the Question Booklet itself. Additional blank pages

: ave given in the Question Booklet for rough work. e e

12. Hand over the OMR Sheet to the invigilator before leaving the Examination Hall.

13. This Booklet contains questions in both English and Bengali. Necessary care and
precaution were taken while framing the Bengali version. However. if any
diserepancy(ies) is fare found between the two versions. the information provided

_in the English version will stand and will be treated as final. ' v
k 14. Candidates are allowed to take the Question Booklet after examination is over.
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PHYSICS
Categor} 1(Q.1¢to 30)

(Carry 1 mark each. Only one option is correct. Negative marks : - '4)

The acceleration-time graph of a particle moving in a straight line is shown in

the figure. If the initial velocity of the particle 1s zero then the velocity-time

graph of the particle will be
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The position vector of a partlcie of mass m movmg with a constant welomty

U is given by r=x(t) 1 . b_] where b i a constant. At an istant, + makes an
angle 8 with the x-axis as shown in the figure. The variation of the angular
momentum of the particle about the origin with & will be
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V 50 \f_" sinmt
In a series LCR circuit, the rms to]tdﬂ‘P across the 10*11%01 and the CdpdCl‘tOl
are 30 V and 90 V respectively. If the applied voltage 18 oO \/E sin wt, then the

- peak voltage across the inductor 1s
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A small ball of mass m is suspended from the ceiling of a
floor by a string of length L. The ball moves along a
horizontal circle with constant angular velocity . as
shown in the figure. The torque abour the centre (O) of
the horizontal circle is
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The position of the centie of mass of the uniform plate as shown in the figure is
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If ny, n, and t represent. unit vectors along the incident ray. reflected ray and

normal to the surface 10~«poctwel\ then
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A beam of light of wavelength A falls on a metal having work function ¢ placed
in a magnetic field B. The most energetic electrons, perpendicular to the field

are bent in circular ares of radius R. If the experiment 13 performed for
o ; : 1 1 : : :
different values of A. then B? vs. o graph will look like (keeping all other

quantities constant)
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A charged paftiCle moving with a velocity w_/} =V, T+ Vo ?in a magnetic field B
. experiences a force F =F i+ Fy j. Here Vi, Vo, Fy, Fy all are c'onst'ants._ Then
B can be _ . : ' . . :
97l wfie 71 B IReRa v = v, &+ v, ) QO T SR F = Fy L+ F, S @
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Two straight conducting plates form an Ia_ngle 8 where their ends are joined. A
conducting bar in contact with the plates and forming an isosceles triangle

with them starts at the vertex at time t = 0 and moves with constant velocity

5 — ;
;} to the right as shown in figure. A magnetic field B points out of the page.
The magnitude of emf induced at t = 1 second will be
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A body floats with & of its volume keeping outside of water. If the body has

been taken to height h inside water and released, it will come to the surface
after time t. Then '
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A small sphere of mass m and radius r slides down the smooth surface of a
large hemispherical bowl of radius R. If the sphere starts sliding from rest, the
total kinetic energy of the sphere at the lowest point A of the bowl will be

(3

'[glvpn moment of inertia of sphere == m12]
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Three point chai*ges q, — 2q and q are placed along x axis atx=—a, 0 and a
respectively. As a — 0 and q — = while q a2 = Q remains finite, the electric

: ; : s o 4
field at a point P, at a distance x (x>> a) from x=01s E = ﬁx_ﬁ i. Then.
: 0

Roafe & =¥ q. — 2q 932 q x OFF JARE TAFE = — 1, 0 9R a Rre a1

iR | a — 0938 q -—-»wﬁ?mmmmaqaz Q S, x = Umx(r»a)l@r
ﬁWG%QWWWE ﬁ'ﬁlm

B W R RO ST i o



PC-2024
13. Two COTlVC'X lens (I, and Ly) of equal focal

f
length fare placed ata dlSt‘H‘l(‘C 5 apart. An T

ObJeLt is placed at a distance 4f in the left Object | ’ "
L.

of L as shown in figure. The final image fgagie de i e,
al - ey
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_(A) 7 mght of Ly, (B) "5—f“ left' of Ly, (C) 5fright of Ly (D) 5fleft of Ly
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14. - Which of the followmg quantity has the dimension of 1ength ?
(h is Planck’s constant, m is the mass of electron and ¢ is the velocity of light)
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15. TLet 6 be the angle between two vectors A and B. If 4, is the unit vector
perpcndlcular to A then the direction of B - Bsin B a, is
(A) along B (B) perpendlcular to B

(C) along A : (D) perpendicular to A :
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16. The Power (P) radiated from an af'celel ated charged particle is given by P o Kﬂc_i)_

where q is the charge, a is the acceler ation of the particle dnd cis speed of Light
_in vacuum. From dimensional analysis, the value of m and n respectively, are
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The internal encrgy of a thermodynamic system is given by U =a 543 V% where ¢

s is entropy, V is volume and ‘a’ and ‘o are constants. The value of o 1s
Q7S SISO BUER STeySa e U = a s¥3 V* N el 1 I, AT ¢ 2T
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A partlcle of mass ‘m’ moves in one dimension under the action of a

: oL X
~ conservative f01ce Whose potenhai energy has the form of U(x) = — %2 + p2

where o and B are dimensional parameters The angular frequenm of the
oscillation is proportional to
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(A)

The epeed dlstr1but10n for a eample of N gas particles i 18 shown below P(v) =

for v > 2v,. How many particles have speeds between 1.2 vy and 1.8 vy ?

maﬁmeﬁﬁ%mqﬁmwﬁﬁ%mmape)_ow
v>2v, | O 1.2 vg 8 1.8 v & 2 OB N TR ?
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A charge Q is placed at the centre of a cube of sides a. The total flux of electric
field through the six surfaces of the cube is

___ﬂﬁamﬁ%WMwalwmﬁwwﬁm%mﬁ

GIIUN Wm (flux) T
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The elastic potential energy of a &mamed bod\f 18

(A) btxeaa X strain . (B) stress/strain
: 1 :
- (C) stress X strain / volume ' () 2 X stress X strain X volume
(&) Ao x Rgfs B e/ Refs
: ' 1 :
(C) Muw x Rgfs / omes D) g x A x s x SRS
Longitudinal waves cannot
(A) have a unigque wave length (B) have a unique wave velocity
(C) transmit energy (D) be polarized
(A) WWWWW?{T (B) IR ©R% @51 ARCS A A
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A 2 V cell is connccted across the points'A and B as shown in the figure.
Assume that the resistance of each diode is zero in forward bias and infinity in
reverse bias. The current supplied by the cell is
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24. Which of the following statement(s) is/are true in respect of nuclear binding

energy ?

@

(i)

The mass energy of a nucleus is larger than the total mass energy of its
individual protons and neutrons. '

If a nucleus could be separated into its nucleons, an energy equal to the

“binding energy would have to be transferred to the particles during the

(iii)

(iv)

(A)
®)
©
D)

separating process.

The binding energy 1s a measure of how well the nucleons 1n a nucleus '
are held together. i

The nuclear fission is somchow related to acquiring higher h'i.nding

energy.

Statements (i), (1) and, (ii1) are true
Statements {11) (i11) and (1v) are true
Statements (ii) and (ii1) are true

All the four statements are true
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What force F is réquir'éd to start moving this 10 kg block shbw_n in the ﬁgm"e.
1f' it acts at an angle of 60° as shown ? (u, = 0.6) '

 Sicsa ot 60° T SIS S mﬂaﬁrmwmw 10 kgaaﬁmwﬁ

@ ? (U, = 0.6)

60°

10 kg

(A) 22.12N (B) 2497N (C) 25.56 N (D) 27.32N

Light of wavelength 6000 Ais incident on a thin glass plate of r.i. 1.5 such that
the angle of refraction into the plate is 60°. Calculate the smallest thickness of

_the plate which will make dark fringe by reflected beam interference.

aoooiammaﬁmwmqmwwmmmw

 eifsse Gt = 60° (IR AT 1.5) wmwmwmwma%aﬁw

SIICetlE ST BBl SERFHA AfG ¢T3 A ? _
A 15x107m (B) 2x107"m (© 35x107m (D) 4x107m

A satellite of mass m rotates round the earth in a circular orbit of radius R. If
the angular momentum of the satellite is J, then its kinetic energy (K) and the
total energy (E) of the satellite are ' :

-‘ﬁﬁmm@%ﬁﬂﬁﬁamﬁWRmemﬁﬁﬁm@ﬁﬁ
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28. The equivalent capacitance of a combination of wnnected capamtmm saho*w D in .
the figure between the pomtb P and N ie
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29, In a single-sht diffraction experiment, the elit is illuminated by light of two
wavelengths A, and A,. It is observed that the 21 order diffraction minimum

J'--I.

for A coincides with the 3t diffraction minimum for A;. Then

ol glm SR wRvn REl 5 GRtd A, 8 A,-97 ST A i Ee
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Consider a circuit where a cell of emf E, and internal resistance r is connected

across the terminal A and B as shown in figure. The value of R for which the
power generated in the circuit is maximum, is given by ;

fSta amife 36Atcs E, sﬁmrwwmm%mﬁﬁ@mﬁmma&m
_ {@manﬂammwﬁt@@wﬁGWWm, cifoze

(A) R=r (B) R=2r (C) R=3r D) R= g
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- _ Category-2 (Q. 31 to 35)
(Carry 2 marks each. Only one option is correct. Negative marks @ — L2)

" 31. A metal plate of area 10-2 m2 rests on a layer of castor oil, 2 X 10-? m thick,
whose coefficient of viscosity is 1.5 Ns m=2. The approximate horizontal foree
required to move the plate with a uniform speed of 3 X 10-2 ms-1is '
10-2 m? TRARAE JERPR G 4o 2T 2 % 10-3 m *JFF A ST BT S AT
wite, T STEe® 1.55 Ns m> | ST mwaqﬁﬁaamwmﬁ@
3% 102 ms~! FCECS! BIEACel A ©f T8 | '
&) 06718 N . . (@) 02325 N
(©) 0.2022N _ & (D) 0.6615 N

32. The following figure shows the variation of pot.e'ntial cnergy Vix) of a particle
. with distance x. The particle has ;

- V) .

) S

(A Two equilibrium points, one stable another unstable
(B) Two equilibrium points, both stable '
(C) Three equilibrium points, one stable two unstable
(D) Threc equilibrium points, twWo stable onc unstable
0 %@nﬂﬁwﬁm(x}wﬁ%ﬁ%ﬁ Vi) TS CTATC TR | olfGa

EN) ﬁﬁmw,aﬁaﬁaaﬂﬁmﬁa-
@) S AR S, TR "

(C) fﬁwﬁmﬁﬂmaﬁqﬁaﬁwﬁa
vy ol i o, e i, 6 S

33. When a convex lens is placed above an empty tank, the image of a mark at the
bottom of the tank, which is 45 cm from the lens 18 formed 86 cm above the lens.
When a liquid is poured in the tank to a depth of 40 cm, the distance of the image
of the mark above the Jons ic 48 cm. The refractive index of the liquid 18

45 em TS aﬁmmﬂﬁmaﬁﬁﬁﬁweﬂHWﬂﬁ@w
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(A) 1.353 ®) 1544 © 1472 (D) 1366
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In the given network of AND and OR gat.es, output Q can be wriften as

(assuming n ev en)

OR 932 AND Gibefe ey tedl |3 Wosars- qatﬂﬁﬁqﬁ' Q ¥ T A (wm n
(STGRAT)

(A)
(B)
©)
(D)
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1+ X
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u 1+‘{n 91&

L X

n

Water is filled in a cylindrical vessel of height H. A hole is made at height z
from the bottom, as shown in the figure. The value of z for which the range (R)

of the emerging water through the hole will be maximum for
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