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INSTRUCTIONS

All questions are of objective type having four answer options for cach. 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, ' mark will be deducted.

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

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

Mark the answers only in the space provided. Do not make any stray mark on the OMR

Write question booklet number and vour 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 signaturc
in appropriate boxes in the OMR.

The OMR is liable to become invalid if there is any mistake in filling the correct bubbles for

question booklet number/roll number or if there 1s any discrepapcy I? the name/signature of

the candidate, name of the examination centre. The OM ey Ylso become invalid due 10
folding or putting stray nlurkvf ft or any Jﬂmﬂb:‘: 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, wristwatch, any communication device like mobile phones ete. inside the
examination hall. Any candidate found with such items will be reported against and 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 Fall,

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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PHYSICS

1.  The driver of a train running at a speed 36 km/h suddenly notices that just 50 m in front
of him another train is running in same direction at a speed of 18 km/h on the same track.
With what retardation must he apply the brake to just avert accident ?

36 km/h (A @@ 93fe (Gree @O TR (AU @9d M WE SOm WE 94
G0 @A 18 k/h T GFE AEA OUGE | A99 GEON WO FT WU (T S
THEAMNS Avd GBIrs “rd 7

(A) 50 m/s? (B) 25 m/s? (Cy 25 em/s? (D) 50 cnmy's?

2. The centre of mass of a group of objects does NOT depend on

(A) Forces working on the objects (B)  Masses of the objects

(C) Location of the objects (D) Relative distance between the objects
MeR eEba Bow @ @ wuEr swew M e A0

(A) TnesfEa Bee o @ B) =sfEg =2

(C) woreles SagH (D) =efem awAfEE gy

3. If the difference of loudness of two sound waves is 20 dB. what is the ratio of their
loudness ?

qf6 % wIHE SFUR 14T 20 dB TF SAE SEYIR WA @S 2
(A) 1000:1 (B) 101 (C) 100:1 (D) 2001

4.  The electrostatic energy of a charged parallel capacjwn:fs?;rm]

(A) on its positive plate '“} A (B) in the space within the two plates
(C) onits negative plate (D) around the positive plate

@ SfTT FaeeE e e fge wfpefe sfes ara

(A) WIgE *ed Bom (B) %% “Mea A =

(C) ¥TGE “Mred 59 (D) wwgE oo sifwre

5. If a 9 ohm resistance is connected across a cell of unknown emf. and unknown internal
resistance, a current of 1 A flows through the resistance. If the resistance is replaced by
99 ohm, the current is 100 mA. What will be current if the resistance is replaced by a 999
ohm resistance 7
o ofgssee a9 ¢ o Sreae @y faE o e 4% A 9 ohm (A
Y TAE | A Ofeesar T, [ 99 ohm 9 I& A 100 mA SfeaT 2|
TCSTE 999 ohm (314 Y& $4(F FT SfEes@E 247

(A) 10mA (B) 9mA () 9A (D) 99 mA
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A square loop carrying a de current is placed in a uniform magnetic lield with two of 11s
sides parallel to the direction of magnetic field. The loop will expenence

(A) atorque bul no force {B) atorque and a force

(C) notorgue and no force (D) notorque but a force

aafe g% pIve re@e Wy 93 f B ofgead afer a7 g =@ 79 7@ @
ofbn wfo = e game sfogren w7 TwEwa zv s gefbe Bom @
Fwa

(A) o BF fag (o9 &= 5 (B) a=f 5F gm g ==

(C) @MW 5F 7Y 93 (@ 96 59 (D) 3 5% 7% feu aah ==

When two coils are kept closed 10 cach other and connected in series, the resultant
inductance is 1.6 mH. If the direction of current in one of the coils is reversed, the
resultant inductance becomes 0.88 mll What is the mutual inductance between the
coils ?

wgefe w4 96 eoa it Fwar yE ewa AE WremE T8 16 mH | 9%
TEAT WY o4z W SrEDl T¥ UA Afe Frars T 088 mi | $EA qbe W
Meifes S 9 )

(A) 04mH (B)y 022mH -ljqu .24 mH (D} 018 mH

On which of the following the vuim:.il}'_qj'tﬁ:r;‘cfﬂtmmugﬂctic wave depends

(A) Awmospheric pressure S, YR (B)  Direction of motion of the wave
(C) Intensity of the wave . O (1) Nature of the medium
Wmﬂﬁiﬁﬂﬂﬁfﬂffﬁl warFa A Wea wE?

(A) TSR BT faf (B) warwa sfve e

(C) wrwa SEwl C; (D) e e

A ray of light falls at an angle i on a prism of refractive IDdeN « &% 3 52T gnal

refracting angle A and emerges perpendicdlarly from tne other end What is ihe possibiz
value of the incident angle i °

ofewgs | ga Fw ofewEa raw \ T c2T faeTaz IR i e 93 wrEE
i wefew 7w 9@ W Fees oF (9rE Ayerd e A weew [
FEE IE 5 7

(A) % (B) pA
R u
(C) WA (13 A

If a ray of light passes through a prism of refracting angle 60°. then for a mimimum angle
of deviation of 30°, the refractive index p must follow the relation.

T WEE 3 600 afewee e fGRE e fgerer g A TTE S e
30° pfS TeuR @ fesa Somiee ofewas |y 93 e S 20,

(A) usmﬁ (B) }1—\5 () p:\ﬁ (D] pzwﬁ
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Which theory of light is established by the phenomenon of interference ?

(A) Particle theory (I3} Atomic theory
(C) Wave theory (D) Electric theory
WfoeTe e @ wgte ofedr o,

(A) 9 TE9W (3)  faamfes Twaw
(C) % Twam (D) Er=agie Toam

A ball of mass m is dropped from 4 height h. s pain in kinetic energy during the n™ half

second is
mwaaﬁmﬁhmm-mﬁwﬁn"'aimmmgﬁﬂ
A

1 I = _ I |
(A) smgs(2n 1) (B) gmeCn-1) () R‘mg{!n—ir (D) Smg(2n-1)

I'wo balls of masses 3 kg and 10 kg are placed on a frictionless table and attached to the
two ends of a massless spring. The system is pulled by applying a 100 N horizontal force
on the 10 kg mass. What will be the acceleration of the 10 kg mass when the acceleration
of the 5 kg mass is 4 m/s? 7

She 8 10 kg 732 o @oe waf w9 farsg 3vq g frpe-ag 43 e

IS T WME | 10 ke STHR @@B2 T97 |00 N I WA FHOE G

T TR S ke ST T L NP aGe G T 1 kg wTE7 W v v
- L" . -

TR 2\ I

(Al dms (B) $mis’ (C) 2 nvs? (D) 16 m/s?

An element of atomic number 11 emits K, X-ray of wave length &. Then the element of

atomic number 6 will emit K, X-ray of wave length

o oremefas a9 e o wew i K, X-a fasfe @z | s
ﬁ*ﬂwrﬁﬂfﬂ:mﬂﬁﬁtﬂﬂmmtﬁtéﬁﬁux-ﬁﬁﬁ@ﬂﬁmﬁ

(A) 45 (B)y 2 (C) 611 (D) Tlwe

A mass m is hung from a massless spring of force constant K, When the mass is pulled
downward slightly and released. it oscillates vertically with a time constant T. Now the
spring is cut into N equal pieces and the same mass is hung from one such small piece.
What will be the new time period of the small spring pendulum ?
waﬁmﬁaﬁn:wmﬁmwwmmmﬁ|@mm
%ﬁﬁm%m%'rwﬁrmﬁméﬂ?mwm|mﬁﬂ:ﬁwx
W:wmmmmﬂﬂiﬂﬁﬁwmmﬁmﬂﬁwwm
wmﬁm{ﬁmmaﬂﬁ|mﬁmmﬁ?ﬂmmwm?

I 1 o
A 5 (B) TN © N (D) TN
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CHEMISTRY

Al a definite temperature, slope of the lincar plot of the total viapour preasure (p) of an
ideal solution of volatile solvent and volatile solute versus mole fraction of solute (x,) IS

(Given : At the definite temperature, Vapour pressure of the pure solvent 1s l‘I and that of

pure solute 15 P“ !

aﬁﬁﬁim%ﬁmﬁtﬁmmwdwmwmm
rﬂmﬁmﬂu)mnﬁhﬁamﬁ-{m’amlm wuewen fass @EE &

HEE A AAETE PG Pl

(A) PI-P @) (P)-PH/P (O i TR Lt SV

For production of NH, in the [abet's process the rate of disappearance of H, is 'm’" times

the rate of appearance of NH,, The value of *m’ 15

AR owfers NH, ted@w w9 frefge T NH, 3 wfdeR @ m & | 'm’

g WW TE

(A) 3 (By 1.3 (C) 2 (D) 0.67

At 25 °C. the dissociation cummn.b‘z 4 weak monobasic acid HA is ky =1 x 1075, The
pH of a 0.1 (M) solution of this dﬁjﬂ that temperature 18

zi“cmmwaﬂwﬁhﬁmluaa Wmh-i-ltr
T A Twem 0.1 ['vi.mt'm Ay wareE pll 4% W ¥TH
(A) 7.0 gﬂ'v (C) 4.0 (D) 50

The average mum&!lum of SO, molecules at TiK will be the same as that of O,
molecules at T wml is (AL WL §=32,0=16)

rkmmwﬁmﬁm[hzﬂmu weF S SARCTE W
mmml aﬁmﬂwﬁimmmlma-vusm

(A) Ll (B) 2:1 (C) 1:32 (D) 12

In presence of 10 * g gelatin, coagulation of 100 ml standard gold sol, due to addition of
0.1 g NaCl. is stopped. Gold number of gelatin is

IWgWW 100 ml o1 s A 00 g NaCl TSt @4 8% A
wauﬁtﬂsﬂliﬁmﬁmmwn

(A) 1.0 By 0.1 (Cy  0.01 (Dy  0.001

Geology (U
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Consider the following potential values (E°) and choose the incorreet stalement among
the following :
MnO,” +8H™ +5¢ —» Mn"* + 4H,0. F® =+ 1.51 V

Fe'' +e— Fe2' E°=+ 077V
%('!_._. +e > Cl E°=+136V
Cet+e— Ced  EP=41.76 V
(A} MnO, is a good oxidizing agent in acid solution to oxidize Fe** jon.
(B) Fe®* 1on cannot be titrated against standard KMnQ), solution if the medium is made
acidic by adding HCL.
(C) MnO, cannot oxidize Ce’" in acidic solution.
(D) Fe** cannot be titrated against standard KMnO, solution in acid medium in
presence of Ce?” ion.
e () TelE rare oo wwaih wwes @
MO~ +8H" +5¢ - Mn"? + 4H,0, E° = + 1.51 V
Fe’” +e— Fel" E°=+ 077V

1. -
3CL+e—=Cl E°=+136 V

» ; - " I“,
Cet+e—=>Ced Fo=+1.76V ~ e e’

(A) wIfeE B_rda MnO, weTEE (e‘ﬁrmﬁﬁur'ﬁ

(B) ema KMn(), 539 1@ fe' 03 GIETGwW o7 s9agews oW e Hol
g wfesa =9 ¥y |

(C) WfeF Fa Cel (@ MnO, FfaT S M2 1 |

(D) wiFaE FarE Codt wmares Tefgfere owe KMnO, g99 9=t Fel' 13 BAGW
g A A

o~ ?‘1.‘

The correct order of melting point of Li ~ halides is:

fAfears z7ege offe demm s e @w 2=

(A) Lil= LiBr> LiCl > LiF (B) Lil < LiBr<LiCl < LiF
(C) LiBr> LiCl > LiF > Lil (D) LiBr< LiCl < LiF < Lil

The type of hybridization of boron in diborane is :
SRIAGA a9 TRieEmhe qgfe oH .
(A) dsp? (B) sp' (C) sp (D) sp

Geology 7
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24.  The structure of CIF, is
(A) Trigonal planar
(B} Pyramidal
(C)  Bent 'T" shaped
(D) Itexists as a dimer having a C1-C1 bond with each Cl-atom being tetrahedral.
ClF, 93 =I*m™ & :
(A) farstner wweay
(B) foafadhn
(C) fFe T =T
(D) %@ w1@wm oA C1C) wme e ga offefs ) sowsam 7w |

25. Which of the following will be correct increasing order of basic strength of given 1ons

e wyRslee Wy Sger rawh ¥re IRew)

Iy CH, (I N, o-du} OH (V) ¥
(A) IV<ll<li<] (f.:r‘m; <li<m<IV
(€) N<I<IV<il oo Dy mever=
o
LS .
<
26. Among the following wiich'one is not planar ?
. N

mﬁawwﬁﬁsﬂhﬁw R
(A) CH,=CH, (B) CH,=C=CH,
(€) H,C=C=C=CH, (D) H,C=CH-C=CH

27.  Which of the following species does contain at least one sp hybridized carbon ?
frafefas rerbre swe: w3 sp eafme o wmwq e ?
(A) Benzyl cation (B)  Allvl cation
(C) Vinyl anion (1) Vinyl cation

Geology N
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Arrange the stability of the following compounds in decreasing order
Fafefde masfes Sfifer seomy s ses -

(  (CHy),C - CH = CH,

(I CH;CH = CH,

(I (CH, HCH - CH = CH,

(A) =111 (B) HI=11=>1 (C) H=1>1I Dy =

The molecule represented by the following twa structures are -

fFrafefes ritst 76 wre sores -
C-He H
H——0OH HO————(CH,

Br———H H—1—C;Hi
CiH: Br
(A1) Identical thomomer) (B)  Enantiomer
(C) Diastereomers (1) Epimer

o}
OF) oo e Gors

What will be the appropriate reagents for the following transformations

Mpe “faadnsfag ww vy feawesE & 2rar
CONH, NH, NC

—_———| | | |——i=

(A) 1=LiAlH_; = CHCL/NaOH
(B) 1=Zn-Hg/Cone, HCI; Il = CH,CL/NaOH
(C) 1=Br/KOH; 11= CHCL,/NaOH

(D) 1=NaBH,; Il = CHF /NaOH

=11
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MATHEMATICS
If n is & positive integer, then (1 + l\]r_‘l W41 = Wﬁ M is equal 10
o aafl wwrge 9 FeAn TE (1430 (1 w3 )" -9 W R

nm nn
(A) 2“"(::15"3‘ (B) 2"cos—5
A

. r nw nm
(Cy 220 ‘cn:-;T (D} 2Mceos~3 3

Let A, G be the arithmetic mean and Geometric mean of the roots of 2 - 2ax +at=0
where a is positive. Then

;+—lax+a~—uﬁam?mmxmﬁm qIE & STNETY WE FAEH A 8 G

51, (a > 0) ez @ e

_ 1 L
(Cy A=G (M A=-0
o}

In a geometric progression the ratio of lhcjug of the first three terms and first six terms
is 125:133. The common ratio is

a=f ama@nw@ﬁmwﬁuﬂwnﬁmmwwu:ﬂ
7w gsfela A oS ..

J’

(A) lq rf ' (B) *
- L
©) 3 ® 1
1o-3 3
Let A=[3 =3 3 . Roots of det (A —l)=0 are (1, being Identity matrix of order 3)
6 -6 4)
1 =3 3
S FTA=|3 =5 3|, det(A-31;)=0 (I;: ITTR ST wihE)-a3 el
5 <6 4]
%
(A) 1,21 (B) 1,1.-2
(€) 2.2,-4 (D) -2.-2,4

Geology 1
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12 24 3§
Let A=| x 6 2| I'he value of x for which the matrix A is not invertible. is
-} =2 3]
12 24 35
‘ﬂ'ﬁﬁﬁ—-[r 6 2|, x-9% T0 WAL W A-97 feude wfiren afeg e
||"l|- _: 3‘}
CIRIE T
:.r“'LI 6y 1|“ 12
- (m 2

If e and P are the roots of the equation, x* - ax + b = () and A, =a"+ B". then
Aper—8A + DA s equal to
a8 B —av+ b=0 Fhewer e (W W1 A_- oy j) 99T | IR

A, -aA +bA | -9% TN (A
(A) 1 (B) a-b
(Cy 0 (D) a+h

Sumber of all four digited numbers with distinet digits is
for Tr Twe ™8 5e wrwe W ey Te
(A) 9894 (B1 0. p.

() ep. (AT

The angular point O of the square OABC of sides equal tg_'g’:lies at the origin. OA
makes an angle a (0 < a < w/4) with the positive jlmt..llg:%f c-axis. Equation of the
diagonal AC, where the square lies, 1 agis. W

‘2 e R 0ABC 3 :%:‘?Wﬂ TAfewre wifge | oA WEh -sree
WG TATET AF o (0 < u <) T e aw | afreaS «wrwE SeE eRiEe
e T AC-97 FEERe zre

(A) yeosa+xsine=a

(B) veosa-xsina=a

(€)  y(sino + cos a)+x (SINu - Cos 1) = i

(D) y(sina +cosa)=x(sina —cosa)+ a

A variable circle passes through the fixed point A (p, q) and touches x-axis. The locus of
the other end of the diameter through A is

wafb sfefs 38 A8 fem A (p. q-mil @ wmTE el w3 A fewamdt qnere
oY ARfeve FwRHY 709

(A) (v—p)F =4qx (B)  (x—q) =4py

(C) (x- p]: = 4qy (D) (v —q)* =4px

Geology I A
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logix—a)

lim ——— 15 equal to
T+ Jog(e* —e?)
lim log(x—a) -7 W T3
vt Jog(e® —e”)
(A} 0 (B) 1
(C) a (D) e

lim x"cosecx (p. q > 0)

1=l

(A) does not exist for all p, ¢

(B) has infinite discontinuity at 0 for all p. g
(C) Otorp=gq,1forp=yq e .l
(D) has jump discontinuity at x 0 E’L;’ P q

lim " cosecx (p.q>0) |
v} - A

(A) -7 Sfag ﬁ"i"ﬂﬂt p.'s-ﬂ &

(B) ¥&s p.q-m@}% nﬁwcz A W e

(C) p>q-99 &1 0 @& p g -92 W |

(D) FFF p, q-97 &7 1 = () ‘ewre SEews wwsts arwns

If the three functions f(x). g(x) and h(x) are such that h(x) = fix).g(x) and fx)e'(x) = c.
where ¢ is a constant. then

™ (LI W
3 |‘_.r:,'|+f? (x), 2 — is equal to
flx)  glx) f(x)gx)

fix), g(x), hix) 9% G360 wrers= @ hy) =1 (x).20x). () 2'(x) =¢ . (IR ¢ 4T |

L) g0, X o
flx)  glx) flx)eix)
h{x! h'!.'l'J
{A} h'[xj ‘.Hl h"{.\']
‘ h"(x)
(C)  h(x)h"(x) M} S

Geology 12
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Given f(x + y) = f(x)f{y) and f is differentiable on . Let {'(0) = g. £'(3) = p. then
£(=3) is
e WTE @ F(xy)=i{x) f{y) 6 B-a [ Sasemas Sremss | aH o
['(0)=q. {'(3)=p| OF@ '(-3)-9% ¥ T

u 4
(A) q (B "
<y p (D q

Let f : R—R be twice continuously differentiable function such that ({0) = (1) = £°(0) = 0.
Then

(A) thereexistsc e (0, 1) at which "(¢) = 0

(B) atall points "(x) >0

(C) atall points ("(x) <0

(D) f"(x) cannot retain the same sign throughout [0, 1],

T ¥ O R-R -7 Tlhwwrae waesngs we 9@ f(0) = (1) = £(0) =0
CICsTd

(A) ce(0. 1) -a7 SRy wME 9 & [(c)- 0T

(B) ¥ T=rEE (x) >0

(C) 2 fasre? 17(x) <

M [0, 1] TR (x) 9= ﬁnr'vﬁﬁaa'aqa Ll ,n -*'13\\

I'he equation tan~! « vl Iiﬁ *\,I' 1 =0is \a]1d for

(A) xe= By x=0

{C) nox D) x=10

tan ! xAfoir = 1) #sin 12+ v+ | =0 FRERH 7K TR

(A) xeR -9 &A1 (B) x»0-92 &=

(C) ™™E fTve wE « (D) x=1.0-99 &

If the random variable X takes the values x, . x, .....x, with probabilities P(X = x ) =R

for all i, then the value of K is
wpEey WIfre @I sEAM X, oy v, a0, -9 WW ARz AEEA Z
P(X=x )=K1. 5% 1-99 &1 | IC%E K-499 99 &5

| 1
(A) 15 (B) 13
. | |
(C) 30 (D) 35

Geology 13 A
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|
47, Iff{x) = I | t]dt then for any ¥ = 0, f{x) equals to
-]

X
#fF f(x) - ! [t diEE, =" x> 0-97 @\ f{x) 2
-1

L)

(A) 1-=x? (B)

[ ] B

| —x?

(C) 1+ (D)

12

48.  Two persons throw a pair of dice alternatively till one gets a total of 9 and wins the game.
If A has the first throw, then the probability that A wins the game is
AEA (A% JFEHC] TF 29 FUT ¢S TEHY 9 GFEAL g AeAE FNE 0 ¥
@ fore ww | wfd A HUE gITY OF W0 O[T A-97 (HUIE FEAE IS

1 b
(A} 3 i3 I
9 P ¥
< T g\
Y
AR | o C"
49, Cunsid-:er‘+—3 :'"‘«'-’
X .

(A) Thereisno tcrinfq.!r:bcndcn: of x
(B) There exislq‘ independent of ©
(C)  There exists ¥linear term in a.

(D) There exists a term involving x*.
i

s 1 . :
[; +:.3-] -9z fegfefd faress =37
(A) x-frareme am om W
(B) x-farers smefeam wfey ame
(C) x-99 qau faf=E om wre
(D) x*-9% % g

50. The integrating factor of the differential equation (v log v)dx = (log v — x)dy 15
wEH AAEad (vlog vide = (log vy —x)dy -98 AU 69F T
(A) logx (B) logy
© ¢ (n e

Geology 14
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