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INSTRUCTIONS

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

2. Category-I. Carry 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-II: Carry 2 marks each and one or more option(s) is/are correct, If all correct
answers are not marked and no incorrect answer is marked, then score = 2 x 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.

4. Questions must be answered on OMR sheet by darkening the appropriate bubble marked A,
B, C, or D. Question booklet series code (A, B, C, or D) must be properly marked on the
OMR, |

5. Use only Black/Blue ball point pen to mark the answer by complete filling up of the
respective bubbles. N

6. Write question booklet number ‘and your roll number carefully in the specified locations of
the OMR. Also fill appropriate bubbles.

7. Write your name (in block letter), name of the examination center and put your full signature
in appropriate boxes in the OMR.

8. The OMR 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 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 or careless handling by the candidate will be sole responsibility of
candidate.

9. Candidates are not allowed to carry any written or printed material, calculator, pen, log-table,
wristwatch, any communication device like mobile phones ete. inside the examination hall.

~Any candidate found with such items will be reported against and his/her candidature will
be summarily cancelled.

10. Rough work must be done on the question paper itself. Additional blank pages are given in
the question paper for rough work.

11. - Hand over the OMR to the invigilator before leaving the Examination Hall.

12. This paper contains questions in both English and Bengali. Necessary care and precaution
were taken while framing the Bengali version. However, if any discrepancy(ies) is /are found
between the two versions, the information provided in the English version will stand and will
be treated as final. '
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PHYSICS
Category-1 (Q. 1 to 15)

(Carry 1 mark each. Only one option is correct. Negative marks : — i)

1. A wire in the form of a semi-circle rotates about the diameter of the circle with angular
- frequency  in a uniform magnetic field perpendicular to the diameter of the circle. Then
mean electrical power generated is
(A) proportlonal to @ (B) proportional to w?
(C) proportional to 1/ @ (D) independent to @ ,
| O IR S SR Ot IS T A Say G AN B TR W @
TR AATF SRS FAE | SE(H T 1T (o el
(A)  o-9F FAFARET | (B) *-9F AAFANE |
(C) 1/ -7 TAIfe | (D) w-93 B57 ASTMa 77|
2. The energy level of a certain atom for 1%, 2™ and 3™ levels are E, %}i and 2E
respectively. If A and A’ be the wavelengths of emitted photon for 3 — 1 and 2 — 1
transition respectively, then I‘is |
A O3B 2R Y, 7 8 0 ICFT 9 TN IS E, 4;5@ 2E | T 351 @
21 TR (A TGS TG SIATE TALA 4, 8 A/ TH O %-@aﬂma’ﬁ
' 3
(A) 2 B) 1 < - D) 3
A
3 X :
Fe—| 1 —pF
A.F
Consider a long steel bar under a tensile stress due to force F acting at the edges along
the length of the bar (see ﬁgure) Consider a plane making an angle 6 with the length.
The tensile stress is maximum in that plane when 6 =
WWW%WW@WFWMWWWW%@@?’H | weofBy
TR SATT 0 TN G35 AYERA ©F 9@ F(F 78 | & OF SqeadT Aew 4if4a 201
YYF -9 TF T
(A) 45° B) 0° (C)y 90° (D) 180°
(LIS - - " ) > trrwm. - E_;‘ﬁ nv-.-m e .
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A network of resistors of resistance R, and R, extends off to infinity to the right
as shown in the figure. The total resistance of the network between points A and B if
R,>>R,is ‘
R, ¢ R, TAA @ epiféfe a67b wEtw ool +1465e e | T R >> R, TAOCA 8 B
e wfba Wy TS Tty T I
(A) R, _ (B) R, (C) 2R (D) R, +R,
5'
» X
Two  coherent light sources A and B are at a distance 2A from each other
(» = wavelength). The minimum distance from B on the x-axis at which the interference
is destructive is
Bra omffo A @ B 7fS IPRAS WEIFELT (TIX (A9 = A) ARART AT 22 AR A
W | x-S $o B (A0 T4 T8 FACS (e e vjfE 20a o 27
3 A 5
A) 2 ®B) = © Lk (D) 2422
2 : 2 4
6. A heavy nucleus at rest breaks into two fragments which fly 6ff with velocities in the
ratio 3 : 1. The ratio of radii of the fragments is
g @< ©iR AR Tow B 70 3 ¢ 1 SRPIed Wt qfrs «¥e 2 |
5o MR TR SRPTS TH
1 13
(A) 2:1 By 3:1. (C) 1:33 (D) 33%:4
- o e e
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A particle of mass m and charge Q is placed in an electric field E which varies with time
t as E = E; sin wt. The particle will undergo simple harmonic motion of amplitude

Q W4 T m OER 4B A B ST W 4 T W SRperwa’ T
TR E = E, sin ot T2 T 505 | OReer gt < v vt 2 T foom
TH =

’ - 2
- ® | © = @ £

me me ma mo

(4)

—~ R/2

Consider a uniform spherel‘of radius R and mass M. A spherical cavity of radius R/2 is

" made in the sphere as shown in figure. The magnitude of the gravitational intensity at a
point O on the surface of the cavity is '

Brg s@ffe M SER @ R ML @9 I (IFS (A& R/2 TEMER @3 o1z 0
ET T | ST TZABT A O Rre TR AR W A

GM GM

GM
_ DY ——
8R? (®) 2R?

e (B) 0 (©)

(A)

The second overtone of an open organ pipe has the same frequency as the first overtone
of a closed pipe of length L. The length of the open pipe will be

m%mmww%mm Q¥ TR TEAE O G980 L SR 9 I TR VW
TR TSR AR | T 3[4 Tl a Ay 2
‘ L

(A) 2L B = (© L (D) 4L

p— M i, P PR SR (STABTAL { W AR, (i HAMCY

OH

) ‘ o] ‘
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As shown in the figure, a sector of 30° is removed from a circular disc of mass M and
radius R. The moment of inertia of the remaining portion of disc about an axis passing
through the centre and perpendicular to plane of disc is ‘

Sr@ opfife M OER @ R OFIEE < TOE s [WE @I 30° et T e
T | S FETeY O BEy AR SR AT G wRaiHE SO Wey \e
TR :

5 17 11 1

Ay NR2 172 R YY) : 12
(") MR ®) - MR (C) MR - D) MR

In a slide callipers, (m+1) number of vernier divisions is equal to m number of smallest
main scale divisions. If d unit is the magnitude of the smallest main scale division, then
the vernier constant is

(m+1)d unit
(m+1) m+ m

3T TET TR (me+1) SIFRIR SRR FCR To THETE m TR vt e T e I

| TETER TES WEE NN d ¥, O O £3F T3

(A) — GF3 (B) —_@@F  (C) ——— T (D)

d md d (m+1)dgﬂ_¢_¢.
m

m (m+1) m-+1

Two media A and B are separated by a plane boundary surfac'e.‘The speed of light in
medium A and B are 2 x 10® m/s and 2.5 x 108 m/s respectively. The critical angle for
which a ray of light going from A to B will have total internal reflection is

A €% B 7 e G S wr RO | A 6 B HC ST oS T 2 x 10°
s 8 2.5%10° m/s | A (U@ B e @@l e Af dfewe @ wn
SIGERCE |

(A) sin™! (é) (B) sin”! Gj (C) sin! [%] (D) sin! (1)
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13. A projectile is thrown with an initial velocity X+ y} from the ground. The range of the

projectile is twice the maximum height of the projectile. The value of Lis
X

G AT xi+y) WO O A R T T | g e sfewre. g T
Srvory fRwe 2 L -7 W 7@
X

(A) % ®) 2 © 4 D) 1

14. An electromagnetic wave of frequency 3 MHz passes from vacuum into a dielectric
medium with relative permittivity e = 4. Then

(A) wavelength and frequ.enCy both remain unchanged. |
(B) wavelength is doubled, and frequency remain unchanged.
© wavelength is doubled, and frequency becomes half.
(D) wavelength is half and fré‘tluency remain unchanged.
3 MHz T893 fye-Fri OFm XA (90T ¢, = 4 Wi ofe rowel RE
GG T T I | IR
(A) TIAAL @ F7% 138 o AR |
(B) Wy et T ¢ FoIE AARREST w3 |
- (©) SRR e T 8 T9A% 4T T |
(D) SIFAL WEF TE & F7A4F TARIAE® 7T |

15. A body initially at rest is moving with uniform acceleration ‘a’. Its velocity after ‘n’
seconds is ‘v’. The displacement of the body in last 2 seconds is
0o <@ B U ‘o’ TR T BACS W I(F @R ‘n’ TP AT OF WA TF v |
T% 2 TR 303 719 T fRret 7

(A) V(nn—I)‘- (B) ‘iriﬂ)” © 2v(r;+1) D) 2v(n-1)
P;ai)er-l | 7 %% A
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PHYSICS
Category-1I (Q. 16 to 20)
(Carry 2 marks each. One or more options are correct, No negative marks)

16. y(x, t) = —————— represents a moving pulse where x and y are in metre and t is in
1+(x—0.5t)

second. Then A

(A) The pulse is moving in positive x direction

(B) Speed of the pulse is 0.5 m/s

(C) Maximum displacement of the pulse is 1.6 m

(D) After 2 sec, the separation between two consecutive points having same phase is

0.5 m.
0.8

y(x, t) = mro—g{)f“ﬂﬁwqf@ a7 FETE SFTE (RN EAE ¢ 8y NN O e
£- T T FS (G S | SR,

(A) AR EIGE x-0F A 5T |

(B) IRBF 39 0.5 m/s |

(C)  oterAa diss wEel 1.6 m |

(D) 2 sec °IT3 At & WHiTges s “HFCT 0L g T 0.5 m |

17. | i
3P, B:::-]C
4 4
Pi”"‘é‘l 1D

! . ! > V
Vi : 3V
One mole of an ideal monoatomic gas is taken through the cycle ABCD as shown in the

figure. If initial pressure, volume and temperature at point A are P, V,, and T,

respectively, then choose the correct option(s). _

(A) AU = 0 for the whole process (U represents the internal energy).

(B) AU > 0 for the process A — C.

(C) W =4P,V, (W represents the total work done).

(D) Process C - D is isothermal. )

G T G ARNEES S e ABCD Wk sffiFam wy oy fy Sedt =+ |
A SR 2 Biel, SR § BEl T P, V,, 6 T, | SRTE How $fE/ Sierets
fRefar =3, |

(A) ol fRfema-sTere T AU = 0 (T U T# wrefEst *fee) |

(B) A—CoNAU>0! o

(C) W =4P,V, (WU W & TG T FT) |

(D)._C = D 14 e e N —

R @. m
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18. An electric dipole consists of two charges ~q and +q separated by a distance 2a. The

1
dipole is along x-axis and its centre is at the origin. Then (considering k = Z————)
TEy

(A) Dipole moment of the system is zero.
?qa

(B) The electric potential at the point (x, 0) is k- 5

x_a

2qa
2

(C) Electric potential at any point (x, 0) far away from the dipole is k
. _ X

(D) Electric potential is non-zero at (0, a).
«3f% o R 20 HA0G WG WY —q @ +q TR ©IE | Baw x-orF q@aE e
R | SR (k = 41 (3 )

M€

(A) g R s =y |
B)  (x 0) Rrgre of¥e foq 2e k— 298

x —a
© f%cwasf% TR S RO TR (x, 0) e wivs e €79 k—-
D) (0, a) %ﬁcwﬁa g Wmﬂ

7

2qa

19. p——h

r
L Zh
E

B }
Let a variable load resistance of R Q be connected in series with a source of EMF E volt

and internal resistance r Q (see figure). V5 represents the potential drop between A and

B. Then
(A) Power consumed by the load will be- maximum whcn R=r.
(B) When R—+ o, then V5 — E.

(C) Tvs. R graph is a straight line.
(D) V,gincreases with increasing I.

fora ewffe TS E volt 4w ¢ r Q womdlw @y REE awf Srm Wi «fmdaia R
Q TATYR T o1 Yo AR |V, T A ¢ B Reaeam w f[ew grew | oiers,

(A) TENY e i wae FEss I IHR =1 |

(B) TYTR—00, BV, —+ B |

(C) 18 R-GF R 2@ 77 7Y |

(D) I¥EEV,, 8 A |
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20. Two particles of masses m; = 1 kg and m, = 2 kg are connected by a rigid rod of length

L = 1.2 m and of negligible mass. The system rotates about an axis perpendicular to the

rod and at a distance ‘x’ from the mass m, and the moment of inertia of the system is I
Then

(A). “ I will be minimum &}t'x = (.8 m.

(B) Icannot héve a maxima between x =0 and x =L.

(C) Minimum value of I is 0.96 kg-m?.

(D) 1=144kg-m? when x = 0.

m, = 1 kg & m, = 2 kg T 9% KT (1T L = 1.2 m @ Brorway oe b wied 17
2@ SBSICA ST | ‘ﬁ“'ﬂ‘f‘f{@% m, @t‘lf@? ) RG @ W99 BF TR AT SIS
73 e egHT weT INE T 1 | Ok, |

(A) 1-93 97 Ay T I x =08 m |

B) x=08x= L& T [-43 (I AP T LI A

(C) T-93 7T W T 0.96 kg-m? |

(D) TWx=0,TINI=144 kg-m? |

: D0
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