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Instructions

1. All questions are of objective type having four answer options for each. Only one option is
correct. Correct answer will carry full marks 2, In case of incorrect answer or any
combination of more than one answer, ¥ marks will be deducted.

2. Questions must be answered on OMR sheet by darkening the appropriate bubble marked
A,B,C,orD.

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

4. Do not make any stray mark on the OMR.

5. Write question booklet number and your roll number carefully in the specificd locations
of the OMR. Also fill appropriate bubbles.

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

7. The OMRs will be processed by electronic means, Hence it is liable to become invalid if
there is any mistake in the question booklet number or roll number entered or if there is
any mistake in filling corresponding bubbles. Also it may become invalid if there is any
discrepancy in the name of the candidate, name of the examination centre or signature of
the candidate vis-a-vis what is given in the candidate’s admit card. 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 incorreet marking or careless handling by the
candidate will be sole responsibility of eandidate,

8. Candidates are not allowed to carry any written or printed material, ealculator, pen, docu-
pen, log table, any communication device like mobile phones ete, inside the cxamination
hall. Any candidate found with such items will be reported against & his/her candidature
will be summarily cancelled.

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

10. Hand over the OMR to the invigilator before leaving the Examination Hall.

11. 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 fare found between the
two versions, the information provided in the English version will stand and will be treated as

final.,

)
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Space for Rough Work
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PHYSICS

1. A particle of mass ‘m’ is attached to a string and is rotating in a vertical circle. The forees acting
on it are

{A) Tension & weight & centripetal force
(B) Tension & weight & centrifugal force
(C) Weight & Tension

(D) All of these

Foor P m’ SER GFH Y Gl Terg 08 gefimm oibe enw rEle TaefE =
(A) B, @5 AR GGG T4 (B) B, 9T IR WEE T
(C) &5 8 B (D) el &

2.  Two spheres of same radius and same mass are rolled down an inclined plane. One is hollow and
the other is solid.

{A) The hollow one reaches the base earlier
(B) The solid one reaches the base earlier
{C) Both reach the base at the same time,

{D) No conclusions can be drawn without knowing the indication of the plane

q%3 ©e e I 3 FED ¢ @3l et piee @B Towe @R Sw meE =
(A) B DIETEB Wit g = T
(B) Pt el it oft = am
(C) Tox pirie G $f =»pf I3
(D) ToTER Af%A AR F (AW IR T Piale med wed 4|

3. A body of mass 50 kg has a momentum of10° kg ms™". Its kinctic cnergy is
50 ke SR TP YT ©1=7 10 kgms™ | TYOT AT =
(A)10%J (B)10° J (C)10°J (D)10° J
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An object is projected vertically upward with a veloeity of 100 ms~' . The time after which it*

will strike the ground (g =10ms™) is
T Y 100ms™ [0t Terwerd TR e el wm R @ o o ot i TR o
% (g=10ms™ )

(A)10s (B)20s (C)1s (D)2s

The velocity-time graphs of two objects A and B make angles of 30° and 45° respectively with
the time axis. The ratio of their accclerations will be

a6 Y A G B F (-0 Frlba g nE STw S I 300 GR 450 TR IR
SIAA QAR SPANS A
(A)1:3 (B)3:1 (O)1:43 (D)+/3:1

The origin of frictional force by nature is
(A) Gravity (B) Electromagnetic
{C) Adhesive — Cohesive (D} Unknown

Tt @b @ e I T 7w oiF S
(A) TrgRAERS (B) Sfeepisaie
(C) FFE=-Tme THe (D) w&@S

As we go from the equator to the poles, the value of g
{A) increases (B) decreases

(C) decreases up to a latitude of 45° (D) remains the same

el (REe) W e e A See o8 g-a9 IW
(A) 3 A (B) T
(C) 450 =R »ifg T I WREERA
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10.

11.

12.

The displacement ‘y* of a wave travelling in x-dircetion is given by

L - .
y=10" Sin(ﬁﬂﬂt —2x +‘E] metre, The speed of the wave motion in ms™ is (when x is in

meters and tis in seconds)

x—‘ﬂ%{t"{ AR A5 T TG y T y =107 sin[ﬂﬂﬂt—2x+g)ﬁﬁ?ﬂ TIE ms’!

GIE STADBA @ TA (T4 x 8 tF 9T TG meter 8 second)
(A) 125 (B) 250 (C) 400 (D) 100

Two sound waves having wavelengths 50 cm & 50.5 cm respectively produce 6 beats per second
in a gaseous medium, The velocity of second in that medium is

50 em 8 50.5 em SFHCAY RFAE 46 “roaw e UHT WO S TS 6 B T
oS TR @ I I AR T\

(A) 301 ms™ (B) 302 ms™ (C) 300 ms™ (D) 303 ms™

The velocity (v) of sound in air depends on the density (p) of air as

RS *w @ (v) TE EY p 9 T el e IR ©f ==

(A) veo p* (B) veo p? (C) veo p 7% (D) veo p 5

The internal conergy of an ideal gas depends on

{A) volume (B) temperature (C) pressure (D) size of the molecule

i s SR = R T Few me
(AT (B)TFS]  (C) B (D) *PT SF ST

786 gm of water at 27°C is mixed with 275 gm of water at 86" C. The final temperature of the
mixture is

27°C THTS 786 gm TFE ACE 86° C THSH 275 gm Te G fpew e Tww 4
(A) 37.95°C (B) 42,29°C (C) 35.29°C (D) 31.95°C
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13.

14,

15,

16.

17,

18.

The temperatures of the reservoirs of a Carnot engine are 327° C and 27°C respectively. If

1600 J of heat energy is supplied to the engine then the amount of work done is

9 e SR A O ST BweR W9 G 327°C 8 27°C, & FAE M
1600 J S 2AIF T4 T BT O I I

(A) 600J (B) 700J (C) 800J (D) 5007

What is the speed of light in crown glass of refractive index 1.57

1.5 fovmm REE @ Sima w00 R @ 39 39
(A) 1.33%x10° ms™' (B) 1.67%x10° ms™
(C) 2.0x10°ms™ (D) 3.0x10°ms™

A spherical concave mirror has a radius of curvature of 12 m. The magnification when an object
is 4 m from the vertex of the mirror is

G Tl SPPIR Wil st IR 12 m. 49 e TG Ao MY ®eF 4 m A
SRES i Rt W

(A) 2.5 (B) 3.5 (C) 4 () 3

Wavelength of a light in vacuum is 5896A and refractive index of ;E]ass for this light is 1.5. What
is the wavelength of this light in the glass? ( where, ¢ =3 x 10° m s™)

[ WROTH TN SR SR 5896A G & NFR & 5 AfSRF 1.5 I W
@ SR ST T2 (@A, c=3x10°ms™

(A) 3940.67 A (B) 3930.67 A (C) 3950.67 A (D) 3920.67 A

A current of 1A flows through a copper wire. The number of electrons passing through any
cross-section of the wire in 1.6 second is (charge of an clectron =1.6x107"°C)

T S SIEE T00 A 1A OUR 2RIES T0E| 1.6 (e A9E ORbT @ e
HEmE T T T9 R e AR o o =@

(A)10" (B)10™ (C)10% (D)10%*

An alternating current is given by i =i sinwt+i, cos@t. The rms current is

G35 RIS o7 T i=i,sinot+i, cosot . GUFE rms T (IR 2T 0T T
LI

1, PR Y1
(AYi, +1,)/2  (B)(i, +i,)/v2 :CJ% w}[l'ﬁ-i’w]
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19, A

10 ki)

B 30

The equivalent resistance between points A and B in the given circuit is

Y48 TS A R B a7 TeuEn =

(A)2Q (B)3Q (C©)4Q (D)6

20. 'When a current of 2A is passed through an inductor of inductance 10 mH, the magnetic energy
stored in it is

10 mH IFE RRR 936 Treies vy i 24 ot RIS 57 93 g T s
g I T

(A) 0.1J (B) 0.2J (C) 0.01J (D) 0.02J

21, i

Dimension of (g;11,)

(E:ﬂp.ﬂ)'y; -9 Hq&E =
(A)LT™ (B)L'T (%) 6))) Pl e

22. The dimension of Planck®s constant *h* is

WE 45F ‘0’ G Al 7= -

{A)MLZT—l (B)MIJ}-T_I (C] M—]LIT—I {D)M—]LI-IH]
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23. The band gap between conduction band and valance band of Si at room temperature is about

9EF THOM Si-9 AR T 8 SHEr TS TRITE JH o=

(A)0.7¢V  (B)LleV  (C)ldeV  (D)03eV

24.  What is the particle *y’ in the nuclear reaction Be+iHe—= BC+y?

(A) photon (B) clectron  (C) proton (I} neutron

‘Be+ jHe o C+y el Rt o w4t & =2

(AP (B)ERLGR (OB (D) oG

25. The binary equivalent of 36,625 is
36.625 wife WY TeU BT Yt ==

(A) 100101.101 (B) 100100.110 (C) 100100.101
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26.

27,

28.

29.

CHEMISTRY

Equal volumes two ideal monatomic gases are mixed at a fixed temperature and pressure. The
ratio of their specific heats (Cp f Cy) will be

T WA A6 WA G e B wreE ¢ i oee s oz s
AT B WS (Cp / Cy) TR

{A) 0.83 (B) 1.67 (C) 1.50 (D) 3.30

Of the following 0.10 m agucous solutions, which one will exhibit the largest freczing point
depression?

ﬁaﬁ‘ﬁ@u.mmﬁmmﬁawmmwmﬁﬁm@

(A) KCI (B) Cel1204 (C) AlL(SO4)s (D) K,80,

Which property of colloids is not dependent on the charge on colloidal particles?

TAENGY @ 4o TEe TR SIEE erig HeTEia wap

(A) Coagulation (B) Electrophoresis
(C) Electro-osmosis (D) Tyndall Effect

The value of AH for the reaction X,(g)+4Y,(g) = 2XY,(g)is less than zero. The formation of
XY (o) will be favored at

(A) High temperature and high pressure.
{B) Low pressurc and low temperature.
{C) High temperature and low pressure,

(D) High pressurc and low temperature.

X,(g)+4Y,(g) = 2XY,(g) RiFaba &y AH 93 T <709 B W@HI XY.(g) 99 (O 7ew
Al =1

(A) RE SeEEE 3= @R S
(B) T SPNEAH @9 FA GICA

(C) @A S 9. FI FIH
(D) R Bt =R TN S
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30.

31.

32.

33.

Two gases A and B having the same volume diffuse through a porous partition in 20 and
10 seconds respeciively. IT the molar mass of A is 49u, the molar mass of B will be

TS ST ﬁﬁ HH A GR B G306 w/LE fReiEs (porous partition) T TUEHEH
20 ¢ 10 PLECS 0 (diffuse) ZH IM A 9F WRT oFF 49u 77, OGS B 97 TRk
h:Eal)

(A) 50.00u (B) 12.25u (C) 6.50u (D) 25.00u

At constant temperature the degree of dissociation () of phosphorous pentachloride (PCls)
changes with pressure (P) at equilibrium as

(A} oincreases with decrease of P
(B) aincreases with increase of P
(C) aisindependent of P

(D) wis proportional to P2

im Txrom T PrEERIReT (PCly) REes T (o) TR0EE e () W REeRe
w0t ST o

(A) B (P) BT « I T
(B) 1% (P) I Tt a Y@
(€) a9 T BILAR g o7 I 1

(D) a@iF W P2 GF H AAPAIST

Which of the following contains highest number of molecules?
(A) 10gof O, (B) I5L H;atS.T.P
(C) SLN;atS.T.P (D) 0.5gof H,

RS o T @b e Sfie RIT @ FOTFE?

(A) 1048 0, (B) S.T.PT® 15 bl H,
(C)STPTSSFEBRE N, (D) 0.549 H,

In which of the following reactions will K; be equal to K¢?

e Ritmela o @ & Ke 92 K. 93 99 999 @9

(A) N,(g)+3H,(g) = 2NH,(g) (B) N,(g)+0,(g) = 2NO(g)
(<) PCls (zg)= PC[; (g)+ Clz{g} (D) ZSDi{g] - ZSUE{g} + 02{5]
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34,

35.

36.

37.

38.

39.

The cation which is most effective in precipitating a negatively charged colloid is

Qi A R @l @eEred SeEE g RARRS iR SiEFefEE 10 @R
e wfiie SR Tae

(A) K (B) Na” (C) Mg™ (D) AI*

At what temperature will the r.m.s. speed of SO, be same as the r.m.s. speed of O, at 303K?

=M SPEEE SOME ran.s ASE 303K SRR 0, 99 ran.s STOEER TN 17

(A) 1212 K (B) 606 K (C) 303K (D) 403 K
Graphite, diamond, coal arc

{A) Isotopes of carbon (B) Allotropes of carbon

(C) Isomers of carbon (D) Enantiomers of carbon
SRFISS, B, TRl T

(A) TR TrgRT (B) T wPiten

(C) FEFE AT (D) TG SR TR
Which of these following metal hydroxides is *pink’ in colour?
Sz @ o7 RRrEERel e e

(A) Mn(OH),  (B) Mg(OH); (C) Fe(OH), (D) Ni(OH),

A white solid when heated emits a colourless gas that has a pungent smell. The solid is

=B A 2o A Teg TEE R IRE wm e @ IRk oMt e

(A) KO, (B) (NH,),CO, (C) Pb(NO,), (D) Na,SO,

A solution of NaCN in water will be
(A) Acidic (B) Alkaline
(C) Ncutral (D) NaCN is insoluble in water

NaCN -&% & 594 T3

(A) @ifEF  (B) ®RE  (C) oW (D) NaCN Sl SRy
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40.

41.

42,

43.

44,

For which of the following property the alkaline solution of Cl; gas acts as a bleaching agent?
(A) Acidic (B) Alkaline (C) Reducing agent (D) Oxidizing agent

A W 46T B CL U T uid Reee e g =

(A) HiffeTs (B) == (C) R (D) SRR
Which one of the following compounds will be strongly acidic in its aqucous solution?
e F e wae R O witee a0

(A) HgCl, (B) FeCl, (C) NaCl (D) AICI
Alkali metals are

(A) oxidizing agents (B) cooling agents

(C) reducing agents (D) acidic
= agef ZeE

(A) TEEF 5 ®) Sow T

(C) Rees 5 (D) =ifFeRe

Among the following compounds, the least acidic one is

% [P SER 00 TNEE 99 Sites 2E

OH OH OH on OH o
(A) @/”02 (B) @ @) @ D) 2
NO, NO, NO,
Among the following amino acids, the cyclic one is
(A) Proline (B) Alanine (C) Glycine (D) Valine
el wmiRet e skm T (=agRh e
(A) Telferm (B) SO (C) AR (D) eifem
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45, Which one of the following will NOT undergo aldol condensation reaction?

AR TR TG SOETeE IS (ARl TR g

(A) Ph CO CH, Me (B) Me CO CH, Me
(C) Mey C COCMe, (D) Me CO Me

46. Which onc of the following pairs can be distinguished by iodoform test performed in ammonium

hydroxide?
{A) Acctone and acctophenone {B) Ethanol and methanol
(C) Ethanol and benzophenone (D) Acctophenone and ethanol

QAR OGO eI o QREHRC @ Wi AR w9 )T 9 A
(A) SOIFHGH G2 SPRGEFER  (B) 3AE 922 fHEe
(C) W e, TR D) WIFBEER G F

47. For the following transformation, the required reagent(s) are

RS REbre dwmam Remeek e

Feagents
—_— -

(A) (CH,), CHCH,CI, anhyd. AICL,

(B) (CH,), CH - CH,MgBr

(C) (CH,), CHCH, OH, KOH

(D) i)(CH,), CHCOCI, anhyd. AICL, ii) Zn(Hg)/HCI

Physics and Chemistry (JE-2) 13 XX8(2)




48. The number of possible product(s) for the following reaction are

1+
\/Y\/ .L,._ Produci(s)
[- H20]
OH

Ara Riembee wery Beeiffe @ aa e o

Wv H' _ geom mmd
[ H,0]

OH

(A) 2 (B) 1 (C) 3 (D) 4

49, Which one will provide rose red dye during the reaction with benzenediazonium chloride?
{A) Benzaldehyde (B) N, N-Dimethylanilinc

{C) Nitrobenzene (D) Trifluoromethylbenzene

GE Y D @R SRR ERide g9 e [ eiefiae 96 99 ol Germ
FAA?

(A) REFTEZRS (B) N - N-GIERIZs ey
(C) IGIAER (D) GRS wEm
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50. What will be the major product in the following reaction

O
Br, (One equivalent)
O —— 7/
@/ FeBr;(Catalytic)
0O

Br O
O .
RO\
© o7 O ® (e s
Br
ThRRe RiFnbre 3v SeoF @i =
O

o Br, (One equivalent)
= 7
@/ FeBr;(Catalytic)
o o
D)H@/Br
(A) @/D)\@ ® (o)~
Br O
0
6L
©) D/u\@ ) @/ Br
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g2 IR R oE SRIEEe oY Ok AfS o tRib weRy Tew med wig
T 9= T Aw AT Ton e 2 w9 S o Ter T wwa ol Tew
e v =59 6! IR

OMR i@ A,B,C,D s #fis =i =ai6 T Tew o =3
OMR *it%l T&9 fArs Syar e 9t | 3= 7S i IR 9
OMR ~i@ g B &l S0 FiRite @ A T =

OMR 7@ A8 B 2MPiEE 799 O e @ 192 W% ARyEer Y s
A OR AAGEAT TREE S IAS TR

OMR #ia A2 I e 1 ¢ » S RUER AW PR R e Fwm s
A s ==

OMR Al AFATERT I AR 10 Al FOAR 2R 724 A [l 79H
o1 P a1 gel 99 ©Ab ¥t Tewalh wiar I e e A awel
HARFAR A, AR @G AN A AR @ g e Tew @ Aqew A
WS AR OMR TG ©F T A1 OIS SHATE APl 2eEs Afee 3 wrs
MGl AR 9] R G A SPOTOR T TeRi JfeH et G SiAdl
s ofg sy @i AR

RSN, WEGE6e, A2ewa, wolpw, @b, g% A @H ST o
AT TOF WA TR AN SAE P ARG TF @GR AR €3 AR e
-4 A

P T 99 1% 99 S S S (ReEl Wi S @ e GRS
IR TR Al

23 FF YOI Wit OMR #ie W9+ e Mw 3
G2 PR BeRG) 8 RS TOU SIS 2N tIeT W'l e RO 2 (Sa1d

A ARG TS ¢ TSI SRerE I TAR O MRS I [ SPHS
T A A, PURET XSG W e oy B ¢ por @ Rabe =@

/
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