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1.

Instructions

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, 2 marks will be deducted.

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

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

Do not make any stray mark on the OMR.

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

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

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
incorrect marking or careless handling by the candidate will be sole responsibility of candidate.

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

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

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

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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Mathematics

1. If a*=b” =c¢” and a, b, care in G.P., then X, y, z are

(A) in A.P. (B) in G.P. (C) in H.P. (D) Consecutive numbers

IM a* =b’ =¢* QIR a, b, ¢ WS AISCO AT O x, v, z

(A) T 2SS AR (B) ¥IE 29IfSCS AP
() Reife aafere U= (D) "R EhiF 2R
2. Given +2= .then x is
log, 10 log,10
mew Wi ——+2=— | oI x 7@
log 10 log,10
1 1
(A) 5 (B) 0.0025 ©) 2 (D) 0.125
3. . . . 3-4ix . .
A real value of x will satisfy the equation —=a—if (a,peR) if
3+4ix
x -7 ABI T i‘j?x —o—if (a,peR)INTIHE Fra 39, I
+4ix
(A) o’ - =-1 (B) o’ —p*=1
(C) o’ +p*=1 (D) o’ +p*=-1
4. The number of ways that the letters of the word “TREES” can be arranged such that each word

starts with a consonant and end with a vowel is

“TREES” *I(%7 Hdefel qNe@ A 261 A0S *I(H AN A consonant dIL
IR vowel @ OIRE AT Heife =3

(A) 9 (B) 18 (C) 24 (D) 27
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5. -1 2 =2
LetAz% -2 1 2 | Then

2 2 1
(A) A is symmetric matrix (B) A is diagonal matrix
(C) A is orthogonal matrix (D) none of the above
. -1 2 2
WA IR A= S22 oA
2 2 1
(A) A WiH (B) A3 WA
(C) A =T WG (D) Q@& FH2 |
6. A card is drawn from a pack of cards numbered 2 to 53. The probability that the number on the

card is a prime number less than 20 is

2 53 FilRe ae®R T [AF @3B FIT R =601 IO Oo TR A 20 a9
N G AL REAR TSI
8

2 4 5
(A) 3 (B) 3 ©) ) (D) 3

7. The straight lines x +y =0, 5x+y=4 and x+5y=4 form

(A) an isosceles triangle (B) an equilateral angle

(C) ascalene triangle (D) aright angled triangle

X+y=0,5x+y=4 @R x+5y=4 TEINSTR 2[ 7 Fab 25
(A) TER fage (B) IR fage
(C) RrR fage (D) FCFA Tge

X

Let f(x) =~ ny

. Then domain of differentiability of ‘f” is

wsTl iR f(x):lLl ‘© SAFPHA SITEPY WL (A

+[x]

(A) [0,00) (B) (—oo,O] ©) (—oo,oo) (D) (O,oo)
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fgis
X

Ify=

aﬂﬁ'?ﬂ?[?é@

(A)ﬁ (B) % ©) —ﬁ

10. . sin(rcsin2 x)
lim————==
x—0 X

(A) =’ (B) 3n (C) 2

dx

(1+X)\/1—X2
STRFEDR A 2

1-x
(B) _"1+x +c

1 1
+X te (D)— +X

11.

The value of the integration j is

I(HX—J—Z

(A)

©)

+c
1-x

12. %
The value of I COSX. logiJr—de
-X

%

n 1 n 1
N3 B2

-_.\<

COSX. log—dx -4q W9

RS

n 1 n 1
N3 B2

(D) none of the above

(D) @efe @FHHZ 7

13.

(A) e* (B) logx ©) log(logx)

?(xlogx)+y:210gx'ﬂw NN T @l F
X

The integrating factor of the differential equation %(x logx)+y=2logx is
X
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14,

The expression ax’ +bx +c¢ has the same sign as ‘a’ if
(A) b> —4ac>0 (B) b*—4ac<0

(C) atb+c>0 (D) b and c have the same sign as ‘a’.

M ax’ +bx+c G TN M 2’-7 -HTYE = ©F
(A) b> —4ac>0 (B) b* —4ac<0

(C) a+b+c>0 (D) b @I ¢ -3 BF 2’ @7 T© T

15.

The probability of getting ‘4’ at least once in two tosses of a fair die is

a6 FeE 46 2 I el A WES G “4° TR TR

11 1 1 1
(A) = (B) 3 © 3 D) 7

16.

If the line 2x — y +A =0 is a diameter of the circle x* +y’ + 6x —6y+5=0 then the value of A
will be

A -9 @ NS & 2x—y+k=0w x> +y* +6x—6y+5=0308T I R(F, O T

(A) 6 (B) 9 ©) 3 (D) 12

17.

The inequality |Z - 6| < | zZ— 2| represents the region given by
|z—6|<|z—2| =Pl @ @He Hps e, ©f =

(A)Re(z) < 0 (B)Re(z) < 1 (C)Re(z) > 1 (D) Re(z) > 4

18.

If Wis the mean of a distribution, then Zfi (Xi —p.) isequal to (f ; & X, have their usual
i=1
meaning)

(A) Mean deviation (B) Standard deviation (©)o (D) Median

G B T p Zn:fi(xi—u) @, (@A f, ¢ x, 2o w<w)

(A) TO %Ei\ﬂ (B) T8I %Qi\? (c)o (D) &g
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19. If o and [ be the roots of k*x? +(kx + 1)(x + k) +1=0, (k # 0,—1) , then the value of
a’p? +(0c[3+1)(0c+[3)+1 1S
K%+ (kx +1)(x + k) +1=0, (k #0,-1)-99 & o, A > +(ap+1)(a+p)+1 -
AN I
(A) 0 (B) 1 © -1 (D) 2

20. If the coefficient of x> and x> in the expansion of (3 + ax)9 be same, then ‘a’ is

(3+ax)’ 9 @7 TP x> € x* @7 >el M AN B O[ @F "2’ WA

3 7 7 9
(A) 2 (B) 3 © 5 (D) 7
Physics
21. Which of the following is not a unit of pressure?
R el @D S g w1
(A) millibar (B) atmosphere (C) gm/cm? (D) N-m?
22, A concave mirror of focal length ‘f” produces an erect image when the object distance is

(A)lessthan f (B)equaltof (C) between fand 2f (D) greater than 2f

P (nd RRE @3l Smee weita I8 MRe S 230 e ofeRw eat Ae
(A)f @ I (B) &7 TN (C)f € 2f @& W&T (D) 2f &7 &

23. | The half life of At*" is 100ps.The time taken for the radioactivity of a sample of At*'® to decay to
1/16 th of its initial value is

APPSR Y 100ps| TOGTE O3 (e e 2@ ARES ©E@E /16 ©F 20 HE
BIRE)

(A) 40 ps (B) 400ps  (C)63 us (D) 300 ps
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24,

With increasing quantum number, the energy difference between adjacent energy levels in a
hydrogen atom

(A) increases (B) remains the same

(C) decreases (D) sometimes increases, sometimes decreases

LI RS *fewaafm @RION Wl Jfa e A M v A=
*fewef e opie

(A) & 7 (B) U323 AT
(C) 87 =¥ (D) T8 Ja =, FUFS P =

25.

The slope of the graph of frequency of the incident light versus the stopping potential for a given
metallic surface is [e is charge of an electron, h is Plank’s constant ]

FF 2Me (PP TS Rera ArTs Siwfes SR T=iF FRibE sw F9e
bt AT TN A (e-2FFE S, h-2F §7F)

* < ® 2 ©h (D) ch
(]

26.

A 0-10 mA galvanometer with a coil resistance of 20Q2 is converted to 0-10 A ammeter by using a
shunt resistor of value

GFB 0-10 mA SPIF 20Q ST @S METSIHIRBIEGE 0-10A SUNRGIE FoEHe
FAS IO @IET % IRYT FAS© 3?2
(A)0.02Q  (B) 02Q (C) 9.99Q (D) 0.99Q

27.

Two capacitors each having capacitance C and breakdown voltage V are joined in series. The
capacitance and the breakdown voltage of the combination will be

b R A 2ASH 4FFY C € OEF (SFve V EAreE R I R Tl @7
[@Iehe W6 4R 8 ©gF (IFsEd N

(A) 2C and 2V (B) C/2 and V/2 (C) 2Cand V/2 (D) C/2 and 2V
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A point charge +q is rotated along a circle around another point charge +Q. The work done by q in

28.
going through a complete circle is
(A) zero (B) positive
(C) negative (D) zero if Q is at the centre of the circle , non zero otherwise.
G (TPFeT WA +q W G ([PFeT WA +Q -7 BT IS Rl G
T 96 I @ret Ha S 7w FO I AR 7,
(A) [0 (B) 419
(C) 4GF (D) Q T ST ([FYURLS AMF O <, A X
29. | If the length of a heater wire is reduced by 10% then the power of the heater will
(A) increase by about 10% (B) increase by about 9%
(C) increase by about 11% (D) decrease by about 19%
93 RO O (9 10% T, RO ool
(A) ~ 10% IS (B) ~ 9% S
(C) ~ 11% [ (D) ~19% FI
30. A particle of mass m is moving with a velocity v. If the velocity of the particle is increased by 2v
then its kinetic energy would increase by
m O G Fell v el oS 7 G Sifee 2v el i o O o
QIICH I | G
(A) 200% (C) 300% (C) 800% (D) 400%
31. The angle between the two vectors i and 2i +j is
i 9R 2+ @B b TSI W (I
2 2 2 2
(A) cos™= (B) cos™ —= (C) cos™—= (D) cos™ =
3 3 Js 5
32.

Accelerations due to gravity at a height % from the earth’s surface is [ g = 10 m / s, R is radius of

the earth]
R @ %@Wm o QA TH T3 (g=10m/ % R 2o 7REF A0IE)
(A) 0 (B) 5m/s? (C) 0.44 m/s? (D) 4.4 m/s?
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33.

The rms speed of oxygen at room temperature is 500 m/s. The rms speed of hydrogen at the same
temperature is

FoRT SPE@R SReEE IS @R IeT & 500 m /s. 92 SPN@R REITSER
Fffe @ TR T T2

(A) 125m/s (B) 2000m /s (C) 8000m /s (D) 16000 m /s

34.

What is the work done by an ideal gas in expanding adiabatically from a state (p1,vi) to (p2,v2)?

@5 S P FEort AT (p1, vi) TB & (pa, v2) TIBE 2GS =51 PG
F© T~ (y=2)
CV
PV, =P,V p.V. —b,V,
(A) PP (B) 20—

(C) 1|:&_&:| (D) (pl _pz) (Vl _VZ)
Y V1 Vz ’Y—l

35.

The electric field of an electric dipole of moment p at a large distance r will be proportional to

p AT @I SR e T r HY (e Fa IR WPIRST,

(A) 1 and iz (B) pand iz (©) iz and is (D) pand ia
p r r p r r

Chemistry

36.

A solution contains Fe** | Fe’ and 1~ ions. This solution is treated with iodine at 25°C. The possible
redox reaction will be : [E° (Fe3+ / Fe“) = 0.770 V and E°(1, /21") = 0.536 V]

(A) L, will be reduced to 1~ (B) There will be no redox reaction
(C) 1~ will be oxidized to I, (D) Fe*" will be oxidized to Fe**

GFB B Fe? , Fe¥* @2 1~ Wi o Witzl 25°C SPNE 53¢ S@ifteEs M
Fferm T =1 TRy Ti-Rew [T’ o@

[EO(Fe3+/ Fe“) = 0.770 V and E°(1, /21") = 0.536 V]
(A) Lfefe g I 23 (B) (@8 G-z f[fera =@ =l
©) I =iff® 2@ L= (D) Fe*' wifd® @ Fe*™ T@
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37. Which of the following expressions is correct for the rate of the reaction given below
e RfEla o AET T TG AT
5Br™ (aq) +BrO, (aq) + 6H" (aq) — 3Br, (aq) + 3H,0(¢)
(A) d[Br']/dt=5x d[H"]/dt (B) d[Br]/dt =(%) x d[H"]/ dt
(C) d[Br ]/ dt =(%) x d[H"]/ dt (D) d[Br ]/dt=6xd[H"]/dt
38. In a buffer solution containing equal concentrations of B~ and HB, the K;, for B~ is 10™° . The pH
of the buffer solution is
GG IRF B T W@ - <R HB WR, B~ Ky Zd 107° | ¥ BRellba pH
(A) 4 (B) 10 <) 7 D) 6
39 The most effective ion in KCI , ZnCl; and AICl; for coagulation of As,S3 sol in aqueous medium is
TN W As,S; ME ORI & KCl ,ZnCl, 8 AICl; ¢ & S ey =R
(A) K" ion (B) AI*ion (C) Zn*" ion (D) Cl-ion
40. At what temperature will the root mean square (r. m. s) velocity of oxygen gas at 1 bar pressure be
twice of its value at S.T.P? [Consider that the gas behaves ideally]
@i THoR SREEE R U IHRER I, 1 bar B S.T.P (0 AR fawd 2@e (€=
e SUPe S STICTE R Sbae U
(A) 5463 K (B) 1092.6 K (C) 819.45K (D) 21852 K
41. A mixture of solid KCIO3; and KCl is strongly heated. The maximum volume of evolved O, gas is

67.2 litre at S.T.P and the residual mass needs 5 moles of AgNOs for complete precipitation of
AgCl . The ratio of moles of KCIO3 and KCI respectively in the solid mixture is

FfI KClO; 8 KCl @7 e Sqeid Teg 41 =1 &9 F(e Seriire 0, IoR T{ifEs
SRS S.T.P TS 67.2 litre I3 SRRE O € 5 moles AgNO; & R AgCl =il
SRR =1 T A R KCIO; @ KCl &3 (lle SgAlS JRAF

(A) 2:3 (B) 3:2 (C) 1:3 (D) 5:2
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42.

The oxidation number of S in Na>S4Os
(A) +2.5 for all the four S atoms
(B) +2 for two S and +3 for two other S atoms
(C) +2 for three S and +1 for the rest one S atom
(D) 0 for two S and +5 for two other S atoms

Na:Si06 9 S & S e
(A) BRG S @ &8 +2.5
(B) 4o S &% &y +2, ARF 736 S G & +3
©) f& s wa &= +2, AF @FHa &= +1

(D) W26 S @7 & A, JAE 920 &= +5

43.

ClOs is mixed anhydride of
(A) HCIO and HCIO, (B) HCIO; and HCIO3
(C) HCIO3 and HCIO4 (D) HCIO and HCI1O4

e @mba fidl SrHRELET =5 Cl0;?
(A) HCIO @ HCIO, (B) HCIO, @@ HCIO;
(C) HCIO; @ HCIO, (D) HCIO «= HCIO,

44,

Fluorine does not show disproportionation reaction because
(A) fluorine is the strongest oxidizing agent
(B) fluorine is gaseous
(C) fluorine is a moderate reducing agent

(D) fluorine is unstable

iR =rmepy [ w1 e
(A) B RGE ~fe=a w73
(B) @Ffe @6 s
(©) TN @b TR New [Rews 53
(D) @i =B
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45. The number of moles of KMnOy that can be reduced by one mole of KI in alkaline medium is
IR WG GF T KI FS (51 KMnO, ¢ [REfT® F90o #Ala?
1
(A) 1 (B) 2 © s (D) ¥
46. Which of the following properties is not due to H- bonding ?
(A) High boiling point of water (B) High viscosity of glycerol.
(C) Solubility of ammonia in water (D) Polar nature of halogen acids
R b RTINS TR G F?
(A) EETE TH “FHA1F (B) fviieeia ©% Syt
(C) SR &(e uro! (D) QIS SFroelr g7 23
47. The IUPAC name of the given compound is :

CH,COOH

\
HO— C—COOH

CH,COOH

(A) 3 —hydroxy — 3 - carboxy - 1, 5- pentanedioic acid
(B) 3 — carboxy-3-hydroxy-1, 5-pentanedioic acid

(C) 2 - hydroxy propane — 1, 2, 3 — tricarboxylic acid
(D) 3 - hydroxy pentane — 1,3,5 — trioic acid

AMG @G [UPAC I Z&
CH,COOH

HO—C\Z—COOH
CH,COOH
(A) 3 - QTR -3 - - 1, 5- ICHTCRERET wibE
(B) 3 — IR - 3 - Q2YM -1, 5-7CoToReRT =nifie
(C) 2 - QBTR @i — 1,2, 3 - G wuibic
(D) 3 - QTR 7067 - 1,3,5 - GiaelFF wnife
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48. The major product of the reaction of HOBr with CCl,CH =CH, is
HOBr '€ CCl,CH = CH, &R Seom 327 i == -
(A) CCL,CH (OH)CH, Br (B) CCL,CH (Br)CH,OH
(C) CCL (Br)CH (Cl)CH, OH (D) CCl,(OH)CH (CI)CH, Br
49. Among the following molecules, which one will not show keto — enol tantomerism
e @Rl S @D RGawel SEIeReN MR e
(0] 0]
0]
0 (0] 0]
@ N MM e ®)
50. | The major product in the following reaction will be
Cl
Cl'1. Conc. HNO;/ Cone. H,SO,
> ?
II. NaOMe, MeOH '
Cl Cl OMe Cl
A) i Cl @) MeO. i c () Cl (D) OMe
OMe NO, NO, NO,
fafis Rieafiee Seeifte 327 @l ==
Cl
Cl 1. %16 HNO, / 916 H,S0,
> ?
II. NaOMe, MeOH
Cl Cl OMe cl
OMe NO, NO, NO,
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M vo NG THfgF 98 oo

[R4Rlsal

S @3 ARHEE R 2R3 SRS oY W2 i A v S Ten medl
Wi I GFH T@ FoT T Tew e 2 7w A g Tew e weAl
«FifeF Tea e 1, 791 F6! AE|

OMR #t@ A.B,.C.D ofzw® 7% w6 ©ait = Tex e =@
OMR (@ Tex e Byui@ Fic A Tel <& 26 ¢iH IRYT F|
OMR 7@ RWE B Qo W= @A T W T |

OMR *i[@ W8 B 2M~aa 917 e fNes @e 999 9IS Ao A
foT4® =@ g AEEE @l SEd Fo A

V. OMR °itg "8 B fees A @ A1 ews A e =9 g3 s e
A es =@l

UL OMR TE Al FEREWE AT A A8l TAI HOAR 2P 9 A &I
TH9 gl oI SR e W9 ORI e TSt Wi el Aot 7o
M| GRIG] AKFIR TN, AR YT T A AT P g ATe TR A
ST 2@ @S A OMR TEHAEG e 20T A OIS SHHIF Aol A8
A 2@ S A ATFA 97 4 g A ST Ty Ted e
E GG ATFR R O G wiE A

b IRIZER, FETEEDE, ARTH, Ao, @b, &P A @F 4=eR S
A FCE S A A WA G WG A GR ATFRE 62 A
Jifost 41 A

5 MNET IE AT I FAT G FIF TN ST @I W T FIE A3
FIer IR FAE AN

yo. Ml FF QO W OMR 79 S*) 3 v M@ aE

5. @3 2T FeAG! 8 JARE TN SRS AN ST BRI ARG TG A% (O
T AT AT 8 FOFS| AT I LRI O MGE TN (T TP
w9 AR, CICRE RG] Mgew medl 7 0% ¢ pus e [Rebe =@

R o 6 W
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