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 Paper-l (For all courses except BHA)

_ .. (Booklet Number)
Duration : 90 Minutes No. of MCQ : 100 _ Full Marks : 115
p :
| ' - INSTRUCTIONS o

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, % mark will be deducted.

3. Category-2: Carry 2 marks each and one or more option(s) isfare correct. It 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 orD.

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

0. 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
diserepancy(ies) is /are found between the two versions, the information provided in the
English version will stand and will be treated as final. it

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

.

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: —7)
1. A particle moves in the x-y plane with velocity components v, = 4t m/s and
V= 2 m/s. If it passes through the pointx=10mandy=4matt= 2 sec, then

the equation of the path is : ;
%y STTOTE SiR5aeT GG T SRStz Bofie v, = 4t m/s €3 v, = 2 m/s | 7% 1B

t = 2 CIES T « = 10 m 8 y = 4 m Ry wifswn 3, © TR AR T
Q) z=y* B) x=y*-2 (@) x=y*+2 M) y2=2(x-2)
2t A systém of particles consists of 3 particles each of same mass and located at

points (1, 2), (2, 4) and (3, 6). The coordinates of the centre of mass are
e SIPRA N A fods FA1 OIZ ¥ae PSR TE (1, 2), (2, 4) 98

(3, 6) | FEATTEIT SACTCHS FF 0 : S :
@ 1,2 B =49 © «2 D) (3,6)

3. A ray of light passes from vacuum into a medium of refractive index p. The
‘angle of incidence is found to be thrice the angle of refraction. The angle of
refraction is : '

QTS SICERS AP P MW QT p AR 4T MW AT FW 1 o O,
 oppeieA P19 AT et Rt wrRteT AT CRITR N 2

,, e
(A) cos™ EJ : : (B) cos! | M-le

\E L 2
(C) cos? .'I—‘&+1J : (D) cos*l[ R )
Vi | 2

4. A block of mass M is attached to a uniform rope of length L. and
mass m as shown in figure. If the whole system falls freely under
the gravity, then the tension at the midpoint of the rope will be

Te B} : m
(A) (M+E]g (B) (Mvgjg

©) M+m)g (D) Zero
M S@E 477 300 L el 8 m ©RA 4675 3 7w 1 I@ w4t == (fow

i) | Tft s AT ofewd e ST S[IE AT SR H%q Z
Rrotmas | .

a :
(A) (M%]g (B) (M—%jg (€) M +m)g (D)
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5. A body of mass m is dropped from a height h = R on the earth surface. The
speed with which the body will collide with earth surface is :
[R is the radius of the earth and neglect the effect of air]

m ST 4 3G h = R w1 Qe A0 @t 791 | @ siferaest 7w RS
0 R PR ©F 771 — [T AP R 932 IRF @rwiy Srormd]

@ 2R B R (©) 24eR D) ggR

6.  Which of the following figures shows the variation of thermal strain (g)
produced in a rod with change in temperature (AQ) ? '

ﬁmmmﬂ?mﬁ@ﬁmwmmme)ﬁsm%ﬁw_@
S IECICE AT (e R .

g . €
@ | | ® |
0 SEESHS T e
€
o |
0 Y _;5
Ts
b : + >V
4 v 3V,
P-V diagram for one mole of hydrogen gas for a certain process 1 — 2 is shown
b in the figure. The amount of heat supplied to the gas during the process is
' a3l T afem 1 - 2 9F @ FREitsw e P-V @il Rw e
W | G2 AP 0T TRQIRS o Fmiet zer |
(A) 4PV, B) 32P.V, (C) 8PV, (D) 48PV,
. % = 3 s w*:'.m I.mm_‘“ G
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E=10V
A battery of emf 10 V and internal resistance 1 Q is connected to an ideal
voltmeter and a 4 Q resistor as shown in the figure. The reading of the
voltmeter is

10 V Glbesters 727 3 1Qmﬁﬁmaﬂﬁmﬁﬁwqﬁwwf®%ﬁme4g
Wﬁ&@ﬁ@w'ﬁ(ﬁr@ﬂﬁ%)ic@%ﬁfm%m

(A) 0V : _ (B) 2V °

C)y 75V (D) 0oV
9 % X WA % %

X X ® e

10 cm

X x X %

b X X *

X X * X

A circular loop of radius 10 cm is placed in a magnetic field of 1 Tesla in such a
way that the area vector of the loop is in the direction of the magnetic field.
The loop is now rotated by 90° in 0.01 sec about its diameter as shown in the
figure. The magnitude of emf induced i in the 100p is (in volt)

(A) mx104 . (B) T
2 o :
(C) = _ (D) Zero

10 cthﬂﬁWﬁ"f 1 Tesla TBRSTH 97 S FT TWZ TS 7
(P (ST (BT CFAF WSHCY AT | FABE 0.01 sec-q ©F GICH HAATH 90°
I (®IRTET 26 | (form 3ffw) |mmﬁésﬁemmmm(voh GTTF)

(A) n x 104 ; B =
2 : ' e
Gn o o ' ©)
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o | v | lal
- mirror for Cartesian sign convention ?

PSR s Haw ol fiesg o ittt Seer mofin — A — e ?

10. :_Which of the following e Ll graphs is the correct graph for a convex

| v | |ul :
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11. When Young’s Double Slit Experiment is conducted with White light, coloured.
fringes are obtained on the screen. The ratio of the width of red fringe to the

width of violet fringe is

© [, and A are wavelengths of red and violet colours respectively]

Eﬂa—@a%mﬁﬁwmw-wwﬁﬂ@aﬁmwﬁa@|

Sel @ @S A0S FFE &TE TS W

[xr\sxviazrww\s @ Iufa o o |

s '
(A) }—" B) 1

vr

;“‘1' ‘ - ?'“r+?"v
(s T

12.

The equivalent resistance between the points P and Q of the network shown in

the figure is

%@aaﬁf@aé—ﬁiamaﬁwﬁmw@am

A 40 _ B) 6Q
© o o o 30

- b AL e . i s AR BT i i, ST, B, PR

TR
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13. The famous Fermi-Dirac dlstrlbutlon function is given by the followmg

expressmn
Sy = m ,.where E is energy, k is Boltzmann consﬁant aﬁd T is
temperature. a is a constant. The dimension of ak is
(A) Dimension less | (B) [ML2T-20-1]
: T m-2n-1 272 :
Q\”} (C) [MLT-20-4] . (D) [MLAT=6] 2
5\\]\ f(E)-jrf]ﬁT— JRs 201 TS - o1 6 STk | @G E 291 1%, k
E - e
74 ﬁﬁmﬁﬁmmmwmww;wﬁmwakmmm_
4
: (A) TR ' (B) [ML2T-26-1]

(©) [MLT-261] & o) M

A A : : :
14. Consider a vector 21 — j . A vector which is perpendicular to this vector and of

unit length will be
4@ e GFT (597 21 - | | 9B (oFaita T wifeemei® A 938 4T TROAfA

&3a0 2@
1A 2 T A B
Afyes = m-—' B) o= jichdan
s s B e
1A 2 ' ]_A A
B e D —
R e N J‘J

15. A particle of mass m falls in a viscous medium where the drag force F on the

partiéle is F = Kv2 where K is a constant and v is the velocity. Then ’% has
the dimeﬁsion of : B :

(A) Acceleration (B) Distance (C) Position (D) Velocity

G ST AT TS m GG F9E Boia MW 767 F = Kv2 WAE K 9316 #3739

\,ﬁ a7 it Riesa (e s

(4) w9 (B) 79 (O D) @il

G372 v SiTewEst | ©IRtE

: e
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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. Two point charges + 4q and +q are placed at a distance L apart. A third charge
q, is to be placed in the line joining them so that the entire system be in

equilibrium. Then which of the following statement(s) is/are true ?
(A) g, must be negative.

(B) q,must be located at a distance Z—;”— from 4q.

(C) for equilibrium, ¢, = —%q.

(D) equilibrium is not possible for any value of q,,. SR ,

7fS &g S¥ + 4q 93 +q, L AT SRS | «3f5 GE A q, @ < 53 SR
SRR @I Go GNTOIR P 271 A0S el TANT AR AT | IR
fsr o S/ Spafroner ? '

(&) q, ST WS |

®) ,4(;@1?11?{@@%@%@@%5@;

© 'ch&ﬁ—%q- |

D) q, SRTETT @I W S8 AT 3% 7 |

17. Sound wave of fundamental frequency (f) is produced by vibrating air column
in a closed organ pipe. Which of the following statement(s) is/are correct ?
(A) fwill increase if the radius of the pipe is increased.
(B) fwill increase if the temp. of the air in the pipe is increased.
(C) £ will remain same if the pressure of the air in ‘the pipe is increased
 without change in temperature. : :
f will decrease if the molecular mass of the air in the pipe is increased.

?%ww%wnmmwm(ﬂwmwww?ﬁ
41 77 | Fesa @i it /TRt e 2 s

(A) oo e IR 0 T £ g N |

(B) eeTa wey e AR wemal Ui £ N

(C) wimER ARG 7t e T TR IR 51 AGIE £ SARES AR |
(D) g SR ©a 3 et £ P |

. i
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Consider the following circuit, shown in figure involving Zener diode,

resistance R and Load resistance R;. V; is the input voltage, Vi and Vg

represent voltages across R; and Rrespectively.

Then, which of the following statement(s) is/are true ?

V=16V =

(A) Voltage across zener diode is 8.73 V.

B) V>V
(C) Vp=727V,
D) L,=0.

%mmmaﬁwccﬁwm @M R @R (TS G Ry, R |V, (SI00S B
§R V8 Vg WHRLQH\R-@HTEWCG@EIWW@H
Bt/ S efer s1ey ?

. Ve

-

AN —

R—1kO LT

Sl Bie 5 hs
V, =16V = v =19 ksé 'L,
=10V

(A) TSR SIEITEE 58 TITEd N0 Neaten 8.73 V |
B) V>V, |
ST =
®) I1,=0

The wavelengths of K, K;3 and L characteristic X-ray lines are A,, A, and A,
respectively. Then which of the following is/are correct ?

3t K, Ky 932 L, RREES X-af1 @i oF6inef I0@0 Ay, xzﬂams,izrw
%mmﬂqﬁ(m@%mﬁﬂ”

- TS e |
A) ko> A=A ' Py = e
(A) Ag>A >R, @ el i
O A3>hy>2y _ (D) Aoy = s
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20. If two liquids of specific gravities S, and S, (S, > S;) are mixed to formia

mixture of specific gravity S then which of the following statement(s) is/are

correct ?_
(A) . S1 <S é_ 8_2.

(B) 2S=8, + 8, if two liquids are mixed in equal volumes.

(@) 2 2ol + 71— if two liquids are mixed in equal masses.
S S, S, -
1 Jeseegig]
e 2 ARECEE E

&% (81 Sz J

8, 932 S, (S, > Sl)wﬁﬁ@m'ﬁwﬁﬁmsmﬂﬁwmaﬁﬁm '
o2 w4l 71 | FER (o1 St / Sieafe stey ?

(A) 8, <8<8,l

(B) 28= S, + sg,wm—m’@quﬁwmﬁmﬁﬂ |

© 2-1 1 e om-ww wwe gfbe oricT = |
S S, S,
1 Lol
ol
s [Sl+s2}|
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