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

2. Category-1: 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-2: 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.

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

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

7. Write your name (in block letter), name of the examination center and put your signature (as
is appeared in Admit Card) in appropriate boxes in the OMR Sheet.

8.  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 or careless handling by the
candidate will be the 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, bluetooth etc. inside the
examination hall. Any candidate found with such prohibited items will be reported against
and his/her candidature will be summarily cancelled.

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

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

12. This booklet 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.

13. Candidates are allowed to take the Question Booklet after the Examination is over.

- J

Signature of the Candidate :
(as in Admit Card)

Signature of the Invigilator :
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PHYSICS
Category-1 (Q. 1 to 15)

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

1.  When a force F= xy2§+xzy3 N acts on a particle and moves it along a straight line from
the origin to the point (4, 0), the work done is,
a3 @ F=xy’i+x’yj N T2 @fs FAR TR @2 FF FAME Jow ({F I @94
A (4, 0) QTS A7FRS FF O F© I AR A
(A) 201 B) 7517 (C) 657 (D) 0

2. When a spring is stretched by x amount, the potential energy stored in it is E. When the
spring is stretched by another x amount, the potential energy stored in the spring becomes

E'. Then %is,

a6 PR x e 5 R e E e {ioxfes Afee 23 | Foiefbre wme x o
Bie TG fgfoifes =7 E/ | orRte %—Lﬂ?‘-‘ﬂ?{i’ﬁ,

A) 1 (B) 12 (C) 1/4 (D) 4

3.  An artificial satellite is moving in a circular orbit around the earth with a speed equal to
half the magnitude of the escape velocity from the earth’s surface. The height of the
satellite above the earth’s surface is [R = Radius of the earth]

@ Faw Tolgy, A P FERER WEF [ RIT v Jeom FoF ~fRer
IR | IR AR 7 (T Tolazfoa Tvvol T°F [R = 2fATw e,

3 R
(A) 2R (B) 3R © 3 (D) R

Consider the two different situations X and Y of two concentric coils of Ni and N> turns
and radii R and R respectively as shown above. If the magnetic field at O in situation X is
Bx and in situation Y is By then Bx—By is

for@ 3ffe T N; 8 N, Foa 727 {8 @2 R, 8 R, rnd {42 76 wenie Foad
wfo foq g X ¢ Y [ 99 | I X S_FGE @7 O-19 BIFS TH@d W4 By W 8 Y
SRFIA TG O-TS BIFF TH(@F N By T ORZ(A B,—B, -« I T,

HoIN, HoIN; HoIN, HoIN;
(A) TR, B) 7R, © TR D) 7R
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¢

As shown above, a hollow cylinder has a charge q within it. If @ is the electric flux through
the curved surface ‘B’, then the flux linked with the plane surface ‘A’ is,

@ amife a=fe F=il Bited foom q wIem S=kE® | Blelba I=a B’ -7 w4y fex ofes
FICHA W I & = O3 @B TS 5D “A’-G9 Ny A ofes FIHER WA 23,

1
(a) - (B) (&_q)j (©) {fg—@j o 2

280 €

6. A particle is moving in a straight line with simple harmonic motion of amplitude ‘A’. At a
distance B from the mean position, the particle receives a blow in the direction of motion
which instantaneously doubles the velocity. The new amplitude A’ will be,

a3 T A’ (BT (B 59a MAefore 79 @3 [T AT w T | FA’ 749 W47 779
TAF B YA SR ©%F bR fox Sfoqd @3 I A 0o O @t faed 27 |
0@ oA [ A’ TE,

(A) \J4A2-3B2  (B) 2A (C) \3A2-4B2 (D) A

7.  Five molecules of an ideal gas have velocities 2, 3, 4, 4 and 5 m/s. If their average velocity
is v and their RMS velocity is v, then

R S e Sl S99 @9 AR 2, 3, 4, 4 8 5 m/s | IM O 18 @ v TT @e
RMS @ v, B O(F,

A) vi >V’ (B) V=V (C) Vi <V (D) Vv V=1

8.  An electron of mass m and a photon have same energy E. If their de Broglie wavelengths

are A, and A respectively, then % is proportional to,
p

m OFF 936 2EREA 8 W6 FH *fes E 3 | I Sitrs fS-Feifer swmrindy 7w
A, 8 xpw,wie -3 W NHA @A TS 2

p

(A) E (B) +E
(C) E—1/2
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9.  The variation of voltage V with charge Q of a capacitor is shown in the figure. The area of
the triangle OAB represents,

(A) Capacitance (B) Magnetic field between the plates
(C) Inductance (D) Energy stored in the capacitor

GF AET AL Q-9 ATATE KO V-7 i [@12fb@ MIE R | TITFE, OAB
faeres trawa [FER i @RI 2
V.

A
o L 5o
(A) g (B) 4RSI M2 TS W7 (IS TH(ad At
(C) S (D) 4R Afwew *fes

10. The given figure shows the variation of pressure P versus density p for an ideal gas at two
temperatures T1 and T». Then,
swie wal T) 8 T, S «Ffh S It 999 p 8 B9 P-9F (K7 =90 A~
I | OR(A,

(A) T,>T, B) T, =T, (C) T,<T, (D) T2=T,

11. A thin uniform rod of length L and mass M is swinging freely about a horizontal axis
passing through its end. Its maximum angular speed is ®. Its centre of mass rises to a
maximum height of

L (md7 8 M ©F %2 43 37 @9 1 O 4T AR Sq9iE SCFd AICE e SkgH
ST TER | BEHd AL FOF @9 TH o | O TOH OAFH @ I8 Svool

MECELEIC AT
1 Lw 1 L2w? 1 L2w? 1 L2w?
(A) 5 g B) 37, © 34 D®) § 4

12. A convex lens of focal length 10 cm produces a five-times magnified real image of an
object. What is the object distance ?

10 cm T (07 [ @I o 7 @Il PR Hibed [K&fEs Ry §E I | T
WERIRQ FO ?
(A) 3‘6cm‘ | (B) 8cm - A(.C) .12c.mA (D) 10 cm
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13.  The velocity v of a particle as a function of time t is given by v(t) = v (1 — e ). The

dimension of v /a is

ST t-99 HACATE G0 FAR @ v, v(t) = vy(1 — e )TN S I o | ieee@
v,/o -9 @ A

(A) LT! (B) LT?2

C) L (D) Dimensionless (V@Z)

14. A particle is falling freely from height h to the ground. (Where h << R and R = Radius of
the Earth). Which of the following figure most correctly depicts the acceleration ‘a’ of the
particle as a function of time t (neglect air resistance)?

@B Foll h Trbo! (AT IR ST §@ Afo© 2" (WA h << R 8 R = A7 I079) |
CICF@ NER @ ERbaB A9 a9 L F96e 999 ‘a’-a7 RSy FReE e ©
O S0 (I TSR A4 ST 39) 2

(A) (B) l _/_ ©) lg (D) l {
I t t t

15. Let g(t):3t§+4t23 and rz(t):4t2f+3t3 represent the positions of particles P and Q

respectively as function of time t. The relative speed of the two particles at the instant

t =1 sec will be [consider g(t) and rz (t) are in metres and t is in seconds]

WA FF 1, (1) =3t +4t7] R 1, (1) = 471 +3t] ANSINGT T -3 AT P 8 Q o
FAR SREA W F(F | PICF@ t=1 TS TN A 7o 47 AR @9 9 (47 A8
5(t) 8 1, (t) FOIE @ t CIts FifE |2

(A) 1112 m/s (B) 542 m/s (C) 32 m/s (D) 1m/s
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PHYSICS
Category-2 (Q. 16 to 20)

(Carry 2 marks each. One or more options are correct. No negative marks)

16. A conducting circular loop of radius ‘a’ and resistance R is kept on a horizontal plane. A
vertical time-varying magnetic field B = 2t is switched on at time t = 0. Then which of the
following statement(s) is/are correct ?

(A) Induced emf varies linearly with time t.

(B) Power generated in the coil at any time t is constant.

(C) Total charge passing through any section of the coil between t = 0 and t = 2 is 4ma?/R.

(D) All above statements are correct

‘’ I 8 R (@K (R @36 Jem R Fome Sefie @ 4 TF | B = 2t

IEAFR FAEI I AT GF> BT THACE t = 0 TN ble] I H | PICH(E NG

@ BB (efe) fd?

(A) B RS T t- 97 AR AT F=oF 2o 27|

(B) TEACS TGS FHO! I -G IATE L33 |

(C) TECAR @ I ST oo M@ t = 0 8 ¢ = 2 FAER I OGS LIS T
T’ 4ma?/R |

(D) TER S S ww |

17. A particle moves along x-axis following the relation x =4(t—2)+a(l— 2)2 , where x is the
distance travelled in time t. In that case, which of the following statement(s) is/are true ?
(A) The particle is at origin at t =0
(B) Initial velocity of the particle depends on ‘a’.

(C) Acceleration of the particle is 2a.

(D) The particle comes to rest att =2—2/a

GFB FA x-TF IQARE x = 4(t—2) +a(1—2)* TFF SR T I, TAE x THA t AN
S 7RG | PICR@ Ao (@ Sfeb( efer) 73w 2

(A) t=0 S eI JARTCS SEH |

(B) ¥R ofiefie @ a’-9q3 TR o= |

(C) b7 939 27 2a |
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18. Two different coils have self-inductances L1 = 8 mH and L, = 2 mH. Currents in both coils
are increased at a same constant rate. Also, at a certain instant, the powers given to the two
coils are same. If I1, Vi, U; and I, V2, U represent the current, the induced voltage and the
energy stored in the first coil and in the second coil respectively at any particular instant,

then which of the following is/are correct?

Wb FGAF FIHE IAFE L = 8 mH 8 L, = 2 mH | TG 7fod WH7 O 7T @F2 2R
S T T | FEA {6 K7 Al ST FIo8 AU | IW R TZCS 22¥ @ T
IO Y OfES 24T, WE [ 8 FAew *fes TAFW 11, Vi, Ui 8 b, Vs, Uy T ©E@
e A () S

® - ® -l © - (D) VlLis constant (VI43¥)
4_2 — == — == 18 constan
L, 4 v, 4 U, 4

19. A ray of light of wavelength A incident at an angle 45° on the surface of a slab of ice of
thickness 1 m is refracted into it at an angle of 30°. Speed of light in vacuum is ¢ m/s. Then

which of the following statement(s) is/are correct ?
(A) Refractive index of ice is V2.
(B) Wavelength of light in ice is A2

(C) Speed of light in ice is s,

NG

\8/3

(D) Time taken by the light ray to cross the ice-slab is o sec.

A\ SRS [RRE @S SRRy 1 m @4 REE @ Iq0wa SRR B919 450 e wiefes
TH @I JAEFF WL 30° A AfSARS 27 | ¥l O G @ ¢ m/s T NG
FH(EM) Sfeb () s 2

(A) IAFF AfSTE T V2 |

(B) IAFA WL @ SR OHAGT T /2 |

(C) AT WG @ SR @l % m/s |

(D) WWWWWWWW@WGI
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20. One mole of an ideal gas in initial state A undergoes a cyclic process ABCA as shown in

the figure. If the pressure at A is Po, then which of the following statement(s) is/are correct ?

VA
AV B
L/ R EE—— A
C :A
: ST
To -

(A) Internal energies at A and B are same.

(B) Work done by the gas in process AB is P,V,In4.

(C) Change in internal energy in complete cycle ABCA is greater than zero.
(D) Temperature at C is 4To.

aF T SAfma 936 ST e T2 SRB A TAF $F FE ABCA 5@T 2feae =iy
2o | M A SREI 51 Py T (R MEF (FN(TFH) SfeslB( wfer) o2

VA
AV B
L/ R EE—— A
C :A
: ST
To -

(A) A 8 B SR o *fe 7= |
(B) AB a1 $© SR #R¥9 ¥°F PV, In4 |
(C) ABCA (e SoRdd *fea s *[oy (& & |

(D) C SRR SO 7F 47 |
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