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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 morc than one answer, % mark will be deducted.

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

3. Usc only Blaclk/Blue ball point pen to mark the answer by complete filling up of
the respeetive bubbles.

Do not make any stray mark on the OMR.

5. Write question booklet number and your roll number carefully in the specified
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. Henee 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 incorrect marking or carcless handling by the candidate will
be sole responsibility of candidate.

8. Candidates are not allowed to carry any written or printed material, caleulator,
pen, docu-pen, log table, any communication device like mobile phones cte, inside
the examination 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 itsclf. Additional blank pages
are given in the question 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 /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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PIOYSICS

A massless inexiensible cord is pulled with 10 N force from each of two ends. The tension in the
string is

G5 CRRY ST ENRIERD S Ton i ®w 10N Bw B 2o ora 5e
(A) 10N (B) 20N (C) ON (D) 5N

A foree F is conscrvative in an incrtial frame 5. In a non-inertial frame $'jt

{A) is non-conscrvative (B) is conservative
(C) depends on rotation of §' (D) is uncertain

3B = F, 93 TGR G S-q ARFR 9B WO R §' -4 0D
(A) SRR (B) el

(C) §'-ax ¢ftva e Fosfe (D) RSeE == sme

A solid sphere is rolling on a smooth table. What is the ratio of its rotational kinctic cnergy to its
linear kinetic energy?

436 D viiere @<l T34 BRer B0 < Tire 327 O R ¢ aRe
e st Fop

2 2 3 5
(A) Z {B:'E (C) < (D) P

—+ - -~ Ll
A body constrained to move in y-direction is subjected to a force given by F = (—2i+15j+6k)N.
What is the work done by this force in moving the body through a distance to 10 m along y-axis?

y-SERfed e «lb aga Toia Rrare T F = (<21 415+ 6R)N | y-or%
B 10 m R <GS FMHT T TS IR AR T

(A) 150 (B) 160 J (C)190J (D) 2000

A cricket ball of mass M kg strikes a bat normally with a velocity of ums™ and rebounds with a
velacity of vms™in the opposite direction, The impulse of the force exerted by the ball on the bat
is

M kg @A G306 fFRE T ums™ W@ TISHR @R UG SIS FE R vms” 7
Reidis i afSfee = Tila Bow Rzt <= @ = 2@ =@ o s 9w =@

(A) M(u+v) Ns (B)MuvNs  (C) M(v-u) Ns (D) M(u-v) Ns
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6.

If Vpoand V,denote the escape velocities from the earth and another planet having twice the

radius and the same mean density as the earth, then

HRA g RIT oot IFEE ¢ GIZ AT TG T G0 MR IPEFET WAV, GR
V.| GeFE e TRG A

(A)Ve =V, (B)V, = ""% (Q)V, =2V, (D)V, = ‘*’%

A wire 1 em in diameter breaks if the tension in it exceeds 500 N. The maximum tension that may
be given to a similar wire of diameter 2 ¢m before it breaks is

1¢mmwﬁma‘i@ﬁmsuunwwﬁﬁﬁi@w|zcmmwaﬁm
T @ B AT 9 T O =7,

(A) 250 N (B) 500 N (C) 1000 N (D) 2000 N

A wire is stretched between two pegs 60 cm apart. If vibrates according to the equation
X :
y=4sin — cos 96mt, wherc x & y are measured in cm and t in second. The maximum

displacement at x =15 cm is

97 O, 60 cm TR T 9 I A SHH FE M W) SHG
yﬂsin% cos 96t TR TN TCARS 27, TR xSy om -4 SR t TLITS T 2|
TICEGE x=5 -9 W% T 5,

{A) 3.464 cm (B) 4.242 c¢cm (C) 3.242 cm (D) 4.428 em
Which of the following cquations does not represent a simple harmonic motion?
Fog el e Tenfs WEs I A e

(A)y =asinot (B)y = bcos ot
(C)y =asinot+beosot (D)y=atanot
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10. A car moves at speed of 1.5 ms™ with a siren of 550 Hz on, The sound is reflected from a
stationary object in front of the car and produces beats, If the velocity of sound in air is 331.5 ms™
then the number of beats produced per second is

FfB MG 550 Hz I AR BN A0S 15 ms” Wt IR | AR 926 g
W == 2SS = R a7 7991 BoW W1 IS WA @ 3315 ms” A AfS
TP BT FET7- TR R

(A) 3 (B) 5 (C) 6 () 4

11. During an adiabatic process, the pressure of an ideal gas is found to be proportional to the cube of

its absolute temperature, The ratio C% for the gas is
v

TR T GRS, «ols v sUIeR 5 UPiba “e SwoR wme (SO 9T ST
WIWC%VWW

(A) ¥ (B) % © % (D) 2

12. If the temperature of the sun is doubled, the rate of energy received on earth will be increased by

a factor of
AR e Tl faad T, SrgE RS «feeren 9 Foed (R AWy
(A)2 (B) 4 (©)8 (D) 16

13. The pressure of solar radiation on the earth surface is ( given solar const = 8.14 Jem’min ')

qiﬁ% 9@?{ avig W ﬁ@‘fﬁﬁ = ({ﬁﬁ W =3-14Jﬂmjmin -1 )

(A) 3.29%10° N/ m? (B) 4.53x10° N/m?*

(C) 3.29%x10° N/m? (D) 4.53x10™° N/m?
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14. A small fish, 4m below the surface of a lake is viewed through a simple thin converging lens of '
focal length 30 m. If the lens is 2 m above the water surface, image of the fish as seen by the

observer is at (f 4ir = 1.0 B yarer= 1.33)
{A) 6 m below water surface (B) 4 m below water surface

{C) 5 m bhelow water surface (DY 3 m below water surface

9= @b W' @ 30 m @R Ry (R o3l SRt wiem e vl R | et 3R
WEE Y dm NG AR R TG S AEF 2 m SR A o wiebe 2Ry sifde
TA (pag = 1.0 pom=133)

(A) WFR 59 6m G (B) B 73T 4m A
(C) G 54 5m G (D) TEH 737 3m AT

15.

The minimum refractive index for a plastic rod as shown in the figure, which will ensure that any
ray entering at the end will ahvays be totally reflected inside the rod is

AME TS AFPHT WS TAOT W BRI T W g WS @ it 7

wrerEan 2 afsTlrs T o ==
(A) p=1521 (B) u=1.414 (C) p=1.33 (D) pn=1.58

16. When two coherent waves of intensities I and 41 superpose, the maximum intensity is

1R 419ESR 7 wibEs v SR e wHite Skl 7@

(A)S1 B)71 (C) 81 ER
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17.

18.

19.

20.

A positive charge qq is placed exactly midway between two identical positive charges of valucs g
each, placed a distance ‘d’ apart. The charge qg will be in

(A) Stable equilibrium {B) Unstable cquilibrium
(C) Neutral equilibrium (D) Limiting equilibrium

B YA I q, T *d° T SRS 46 TR YR S q-99 B TR
ZF| qo WYRG

(A) S A0 =T (B) SIS AGY AR

(C) TARR G0 YR (D) FIEF AT A

A long solenoid is formed by winding 2000 turns/m. What current is necessary to produce a

magnetic field of 8x107>T?( B, =4nx107 Tm A™)

2000 *RRYYRGE RFE «off o7 AomwEe 2ge F91 =0 8xx10° T (ive tra HF TS
qq g e T+ b 2411% SIS TR ?( p, =4nx107 TmA™)

(A) 0.1 A (B)L.0OA (CY10 A (D) 100 A

Eight charged water drops each with a radius of 1.0x10™m and a charee of 107" C coalesce to
I P B

form a single drop. The elcetric potential of the big drop is (use =9x IUQNmZC"‘]}

dn e,

LOx107m I 2 107" C =i oifEe wih wwm Ry sy o @l 7
RS RIS 21 T T ofee {eT 7@ (BT L _ gy 10' Nmic TRTH )

dn g,

(A)36V (B)360 V (C) 3600V (D) 36000 V

The magnitude of the magnetic force experienced by 1 m of a conducting wire, carrying a current
of 5.0 A and placed within a uniform magnetic ficld of magnitude 0.1 T, is

GFB 1 m (MedR AR O W P 5.0 A ofe 2RRY T wEGE 0.1 T WEE 9wl
TR BRI W0 AN e ORG S [ 96 SJSd AP

(A) 0.05 N (B)0.5N (C)5.0N (D)50 N
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21. The magnitude of an clectrostatic field at any point is found to be inversely proportional to the -
cube of its distance from the source. The source could be

{A) a point charge {(B) asmall electric dipole
(C) A straight wire carrying current (D) A large charged sphere

9o B ofXr tre W EH fre St Bea RF O qHge 99-99 RFfeT|
CTEE Tl AP

(a) 36 7 o {B]Lﬂﬁ’ﬁ‘f&@f@ﬁﬁtﬂ?
{C]‘ﬂﬁfﬁ‘@%&ﬁ?ﬁi@?{ﬂw D) 93 TR =S i

22. The ionisation potential of the hydrogen atom is 13.6 eV. Its cnergy in n = 2 cnergy state is

RAYTEA ATH ST RS9 13.6 ¢V. n =2 *[&-TF 7 & =
(A)-3.deV (B)-6.8¢V (C)-13.6eV (D)-27.2¢V

23. An X-ray tube works at 50 kV potential difference. The minimum frequency of waves that is
cmitted from this tube is

W X3 7 50 kv R oteon-q i @ @R 76 WE FS oI PAed TE 2
(A)2.5 A (B) 25 A () 0.25 A (D) 250 A

24. 1
A radioactive substance disintegrates to Py part of initial mass in 60 seconds. The half life of the

substance is

I ToufE A 60 PLIte O AT SEd ;—ﬁmﬂﬁwm e oy ==

{A) 55 (B)10s (C)20s {DY30s

25. The decimal equivalent of the binary fraction (0.1101); is
o ogrA (0.1101), @ iR SURE THRES F9E WoH
(A) 0.375 (B) 0.5625 (C) 0.5675 (D) 0.8125
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26,

27.

28.

29,

20.

CHEMISTRY

The cnergies E; and E; of two radiations are 25 ¢V and 50 ¢V respectively. The relation between
their wavelengths A, and A&, will be

70 ARE % £, R E, T WFE 25 eV GR S0 oV S CIHAY A, IR A, 7
AHE T

(A)A, =A, (B) 2, =?“% (C) &, =23, (D) A, =4x,

A 0.1 molal aqueous solution of a weak acid is 30% ionized. If K, for water is 1.86°C/m, the
freezing
point of the solution will be :

96 A (weak ) SUIPISH 0.1 T S B] 30% SRS 70 I GETE K, 9% W9
1.86°C /'m =W, SR wRow fBomma I=

(A) -0.18°C (B) - 0.54°C (C) -0.36°C (D) -0.24°C

At 1 atmospheric pressure, the AH and AS values for the vaporization of water are 40.63 kJ
mol ~' and 108.8 JK ~* mol ~* respectively. At what temperature the Gibbs free energy change
(AG ) for this transformation will be zero?

1 atmosphere BIC S8 ATHAT G0 AL R AS TF I TG 40,63 kJ mol | &,
108.8 JK ™' mol ~'| @R efSFHE &Y WA SPNIAE Gibbs 1% *fEw RIS (AG) U @2

(A) 273.4K (B) 3934 K (C) 373.4K (D) 2934 K
For the reaction H>O (1) (1 bar, 273 K) — H,0 (g) (1 bar, 373 K), the corrcet sct of
thermodynamic quantitics is

#ng Rf&FABT %0, H20 (1) (1 bar, 273 K) - H,0 (g) (1 bar, 373 K), SrisfRwr sie
AR ZE _

(A) AG =0, AS=+ve (B)AG=0,AS=—ve
(C) AG =+ve, AS=0 (D) AG =—ve, AS=0

At a definite temperature, concentration of Pbl;, a sparingly soluble salt, in its saturated
solution is x(N) . Solubility product of Pbl; at that temperature is

M e iR @b TR 799 PbI, 9 TG TR PhL GF DY x(N), @
SIFEER Pbl (9 BIRUS] S9%e

(A) "Z (B) "% (C) x% (D) ax®
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31.

32.

33.

34,

The cell reaction of a galvanic cell is
2 Fe'* (ag.) + Sn’*(aq) = 2 Fe'*(aq.)+Sn**(aq)
If the standard reduction potentials for the electrodes, Pt/ Fe** ,Fe’* and Pt/ Sn**'Sn** are

0.771V and 0.15 V respectively at 25°C, then the standard electromotive force of the cell E” at
25Cis

935 sEeRE @Ed N R = 2 Fe’*(ag.) +Sn™* (aq) = 2 Fe**(aq.)+Sn* (aq) |
IR Pt/Fe™,Fe* '8 Pt/Sn**sSn* Sfibamer@ o9m Rewd feorm 7 25°c Twem
WEE  0.771'6 0.15 VT F @A 25°C Tl o9F Sewes 9@ (E')

(A) 0,921V (B) 0.621V (C) —0.621V (D) 1.692 V

If m moles of non-volatile and non-electrolyte solute is dissolved in 1000 g of water (molar mass,

M, g mol ") at a certain temperature to form a dilute solution, then the relative lowering of
yapour pressure is

TR m Ao SER ¢ Wiy Ty ¢l FiHe SrmEE 1000 AW wE (SART
@9, M, gmol”') BATS T I Y BT (TA I, W TR AW IAHBLAT AT
SR W

1000 M 1000 m m M 1000
—t (B) (C) —— (D) ——
m M, 1000 m M,

At a certain temperature pH of a solution obtained by mixing 11 ml 1(N) aqueous acetic acid
solution with 10 ml 1(N) aqucous sodium hydroxide solution is | pK, (acetic acid) = 4.74]

=5 FfEE sraE @36 5=, T 1 ml (V) S ST Suke a6
A 10 ml 1(N) T CIeHy QREHRT 514 AFm (oF T4 T, pH 9 WH
[ pK, (SOFGT S0fAG) = 4.74]

(A) 4.74 (B) 3.74 (C) 5.74 (D) 2.37

In aqueous solution, ionic conductances follow the following order

waE B FapRe wmelr AREeiRsn A ww =

(A) Li* <Na* <K' <Rb* (B) Li* >Na* > K" > Rb"
(C) Li* <Na' >K* > Rb’ (D) Li* =Na* <K' <Rb*

Physics and Chemistry (EV-1) 10 XX8(2)



35,

36.

37.

38.

K, for thereactionCaCQ, (s) = CaO (s)+CO,(p)is
CaCo, (s) = Ca0 (s)+ CO,(g) R kK, 93 9 7=

(A) Kp = Peaco, (B) Kn = Pco,

If radioactive Radium and non-radioactive Chlorine combine to form Radium Chloride, then
the compound will be

{A) half radioactive as Radium (B) t{wice radioactive as Radium

(C) same radioactive as Radium (D) the compdund will be non-radioactive

oEr Eew R S-eEE @R [RiEmy Geom ciay ek @

(A) T W oy (B}ﬁ%ma@%waﬁm
(C) AT T (oay (D) @il (oulEy I Al

Which of the following ions are isoelectronic?

F-,Cl", Ca*, Ne*

(A) Ne*and Ca™ (B) F and Ne*
{(C) Cl and Ca*™ (D) Cl"and F~
fFafRe @R wimslm it
F-,CIl", Ca®, Ne*
(A) Ne*dq2 Ca™ (B) F- @R Ne*
(C) ClI"9R.Ca™ (D) CI"d=e, F-

A bright orange compound turns green on heating. The compound can be

936 Tege ety W Ted e e I 4R I @l T A

(A) K, [Fe(CN),] (B) K,C,
(C) (NH,), Cr,0, (D) Red Phosphorous

Physics and Chemistry (EV-1) 11 XX8{2)




ag,

40.

41.

42,

A violet solution of I; turns colourless on adding KI. This can be because of
{A) Oxidation of the I, (B) Reduction of the I,
{C) Protonation of I; (D) Formation of Kl;

a3 @eT A 1, A9 KI @M T 29 62 wge IR IS A
(A) LIS TE0R B) 1=l e

(C) I,-9 TA I& TR (D) KI, BT TR

If ZnO is an amphoteric oxide, then it will be soluble in which of the following?
(A) alkaline pH (B) Acidic pH
(C) Alkaline and acidic pH (D) Entire pH range, 0 —14

W ZnO TorAhT wHEe w7, OE 3 FERS @Rt ag =@

(A) TR pH (B) W& pH

(C) BIAW G- G pH (D) TIT 0- 14 pH REE
A 1 (M) solution of NaOH is mixed with an equal volume of 1 (M) H;SO,, The pH of the
resultant solution is

@3B 1 (M) NaOH B THESH 1 (M) 1,80, [fEs F21 == {EfS g pH @

(A) 7 (B) =7 (C) =7 (o

Flame test of an inorganic salt shows a crimson red colour. The salt may contain

3B wra TR SRR ARwE e EO W Rl ol Rdf Siee @ 6gb 7w

(A) Cu (B) Ba (C) Sr D) K

Physics and Chemistry (EV-1) 12 Xx8(2)



43,

44,

45,

Arrange the following compounds in order of decreasing acidity

e Whiefne wifersr Sgpem S SR e

OH OH COOH

NO, NO;
H-c= C-H
Noz NGZ NOZ
IV

0 an (111) (IV)
(A) I >II>0151V (B) HI>IV>II>1
(C) I>1I1>I1>1V D) D>Nl=1>1V

Hydrolysis of an ester gives a carboxylic acid which on Kolbe's electrolysis yiclds butane. The
ester is :

(A) propyl ethanoate (B) ethyl propanoate
(C) cthyl acetate (D) methyl ethancate

a3 PR e Remd 9@ @ IR wific S o1 o @R oty Rews
T Remw Seotn = B =

(A) AP 2WIREE (B) WIZF HRIAIEE
(C) 2xi%eT <yIfns (D) Fwige 2D

Benzamide on reaction with POCI produces
{A) aniline (B) benzonitrile

(C) benzylamine (D) benzoylehloride

WENEE 8 T SEEaares [Ridam S =
(A) i (B) RCEINIZGIZe
(C) [WHIzE oA (D) RUSIES &3S
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46.

47.

48.

m-chloroethylbenzene can be prepared by :
{A) chlorination of ethylbenzene with Cl; + Fe powder
(B) reaction of chlorobenzene with ethylchloride and anhy. AICL

(C) chlorination of acetophenone with Cl; + Fe - powder followed by reduction with
Zn - Hg / conc. HCI

(D) chlorobenzene on reaction with acetyl chloride and anhy. AICI, followed by
Clemmensen reduction,

m-SCA 2R BertR 3 AW -

(A) Cl'8 Fe -5 Fogairs! 23 WFatm wfser = ol

(B) TG WOt RS 23 FHIRG ¢ WHE AICK, 99 R amt

(€) C1,'8 Fe -pef TN SURBIRAAIT EHREHIE SoM @IME Zn - Hg / cone.
HCl w3 Remm =@

(D) SUPBIRE FRIEY @ SHE AICL RS EE-RFars Riemm Sesw weifa
FE {ees =

How many hydrogens are involved in hyperconjugation for the stability of the following
carbocation?

s FHBERGY REoR o Fosf YIEET YRARTIGTTA SRARZT FH?
H
)@\
CHy H
(A) 2 (B) 3 (©) 4 (D) 5

When ortho-xylene is heated with anhy. AICI; — HCI, the product is a mixture of isomers. The
major isomer is

(A) ortho xylene (B) meta xylene {C) para xylenc
(D)) cthyl benzene

- SIERH F ORI AICK - HCl 7R Ted e Rl fem eom = 93
ARG 25

(A) S-SR (B) TO-EIEER (C) TRLERE (D) T wWrew

Physics and Chemistry (EV-1) 14 XX8(2)



49.  Which of the following compounds is most reactive toward aqucous NaOH?

Ava el Ty ol SEm NaOH Bed e Rftrty s e

(A) m—@—cmcm (B) Er@GHZCHa
(€) QCHzCHzCI (D) QCH:COGI

50. In l-bromo - 2,2,3 - trimethylpentane, C-2 is a

(A) primary [Iu} carbon (B) sccondary {Zﬂ] carbon
(C) tertiary {3B] carbon (D) guaternary {4°} carbon
1-GA - 2,2,3 - GIRAISEATEE C-2 93{B
(A) 2R 1) FRA (B) TSR (2°) I
(C) GRER (3°) TR (D) TR (4°) FHF
Physics and Chemistry (EV-1) 15
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9% AP TR AR ST o g AifSh adriw sl e Tew men =R
7 I T AT AT Ter e 2 TE S gE Ted e wee e B
At Y =9 S0t

OMR 7t AB,C,D Bf%® 7s = ©ab 3@ Tea Ms T3
OMR #t¥ T&d Ars WY FEA 3 [ T S TN I FHA|
OMR i@ e B QU WU @RS wH st T =

OMR ~itat ffE BF it w99 R e @ w99 =S ARRoR e FrRes
TR IR AFEAR W P TS LA
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A s =32

OMR Tegwials TFeERT WA AYE0 Aol Al FJOAR AR 79 N W 7

et ol g 93 Sl I Sowial SR T afde e A qwel
gﬂ%mﬁwwwmwwwwwﬂmmﬁﬁm
TS+l OMR Teseals O 2e 31 TS SHPIT 7 Aeee e T S
S AR @R R G A SOIETS T TR o e G AKR
fteR O & Wil AR

CAIRIRETCE, SIEne, ARGF, Thihe, Tibe, o I T & e
3Pl TCF S AR AN WA T AT A GR ANFAE 6F A AR
B

AT O AT I AT G0 DI TR el g O [ e 98 Fiw
TIEE TR ¥

SEAH % TOR WG OMR AT W 3 AR W 9

a3 Pl BTG @ el Ton SNITE ok red iE e RO o (o9
T AT ARS] € A SRR S9 TRl O ge M @i S
o S A, CORE RAE W med ad 5% ¢ g = Rebe zml
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