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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, ¥ 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 10 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 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 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 is any discrgpancy in the name/signature of
the candidate, name of the examination centre. T rna'y also become invalid due to
folding or putting stray marks on it or apg-d ﬁ *r t*The consequence of such invalidation
due to incorrect marking Dﬁﬁﬁﬁ;ﬁdﬂng by the candidate will be sole responsibility of
candidate. 1 .) .

Candidates are not allowed to carry any written or printed material, calculator, pen, docu-
pen, log table, wristwatch, any communication device like mobile phones etc. 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 quesuon 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

L. LetZ,=3+4iand Z,be a complex number such that | Z, | = 2. Then the greatest and the
least values of | Z, - Z, | are respectively

(A) 7and?3 (B) Sandl (C) 9andS (D) 4+V7and V7
Z\=3+4i @ Z,9% @30 wlw 3™ @ |Z,|=2 1 GO |Z,-Z, | -3 W&wE
§ Ry TR T T

(A) 763 (B) 561 (C) 985 (D) 4+N78 47

2. LetZandZ be two complex numbers, Z and Z, are respectively their conjugates. If  Z
+Z, and ZZ, both are real, then
(A) eitherZ,Z, € RorZ,=7Z
(B) either Zand Z, are of form p + ig and r - iq respectively or ZZ is aperfect square.
(C) ZandZ are reciprocal of each other.
(D) mustbeZ=2Z

mwzuz,wmmﬁmmﬂrww Zs Z, 1M 2+2,8 22,
Tery? W T, TR 0?

(A) TWZ,Z,eRURZ,=7 _ f:;

(B) szz,wyﬂqir-nqmmmnlquW
(€) Z 8 Z qF IRA SAE
(D) W% Z=Z WX

3.  Consider the equation ZZ + bZ + bZ + ¢ =0where c € R. Then
(A) the equation represents a pair of lines in the Argand Plane.
(B) the equation represents an ellipse in the plane.
(C) the equation represents a circle for all b, c.
(D) the equation represents a circle provided | b |25 ¢
ZZ + bZ + bZ +c =0, ce R ¥ fww 73| v
(A) S SRS S e W Y I
B) ¥ @ o Togw Ao I
(€) e 794 b, c - W I AT I@
(D) |b]>c wH wilwwl 35 Afiw aw
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If log, x= 10°810° then x equals

log,q x= 104100 g7e1 x 773

(A) 410 (B) 100 (© logg4 (D) logg2

Let A, B, C be non-empty sets and f: A - B, g: B — C be two mappings. If g = fis a
bijection, then

(A) both f and g must be bijective.

(B) fmust be injective and g must be bijective.
(C) fmust be onto and g must be injective.

(D) f must be injective and g must be onto.

WA I A, B, CToAfb wrpr 016 @ f:A 5B, g: B CHP Baw| o gof atas
Sofifba 73, o P

(A) fugﬁmmms*ﬁﬁ-mmr.-::‘

(B) fw-ntmhvagmtsm;i“&g

(C) fwmg@gmmm

(D) fmmu(?mmmmm

1071 + 10"+ 2 when divided by 3, leaves remainder
101+ 107+ 2 7% 3 Wy ©1 33w ©rs TR
(A) 0 (B) 1 © 2 (D) -1

a b
Suppose A=[c d} be a 2 x 2 matrix over R with a + d = 0, det A = 2, then A may be

(A) orthogonal (B) symmetric (C) skew symmetric (D) diagonal
T A=[2 :J R-4 @3 22 T Wliw 9% a+d=0.det A =21 T70WT A

T M3
(A) ¥ Wifs (B) efesmm (C) fRefemm (D) =fmliw
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A relation p on R is defined as follows -

Givenx, y €R, xpyiff x -y is a rational number, Then

(A) givenxeR, there are only finitely many y such that y p x holds.
(B) given xeR, the set of y, such that Y p x 15 a bounded subset of R,
(C) pis not an equivalence relation.

(D) pis an equivalence relation.

R-q @3 7% p figenz wefie s
98 X,y e R-4 x py AAET T2 T @2 (T A x - y T T T | TR

(A) xeR-93 THTE W MUT y-9F & y p x oG 2T

(B)  xeR-a3 T¥TL, TR y-F &A1 y p x oq& TW, D124 y-43 S Mwras 22
(C) p FWPH 746 T

(D) p IS WH

Forall n & N and for all positive mwmf;'x yﬁg y)= (1 + —J rI + _J then

oFre

(A) I(x,y)<2n
(B) I(x, y)< 20+l
(C) I(x,y)=22n+l
(D) No strict order relation between I (x, y) & 2" exists.
AT ne NG T GG W I &,y -92 97w T 39
I(x,y)= [I+ﬂn+ (1+l]n | AT

X

(A) I(x,y)<2n

(B) I(x, y)<2n+l

(C) I(x,y)=22n+l

(D) I(xy) 8 2"-93 Wq W f§7 T oo 2

Mathematics s A
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10. Let A B, C be three non-void subsets of set U.

11.

Let (A-C)uU(C-A)= (B-C)u (C-B), then
(A) AcBbutBazA (B) BcAbutAcB

(€ A=B (D) ANB=®

WA ¥ 0 U-a9 &R w9y B+ z& A, B, C|
TH#+ (A-C)u(C-A)=(B-C)u (C-B)| 7w

(A) AcBf¥ BzaA (B) BcAfS AcB
(C) A=B (D) AnB=9®
S

-
Consider two distinct A.P., each of which has a E’“SG,}, ﬂgst term and a positive common
difference. Let S_and T denote mspcctix;etg' Ehg')um of first n terms of the A.P."s then

o .

lim i‘Ln:qq.lais 0{ : 3

n—se T, .
(A) eoor( depending on A.P. which has larger first term.

(B) = or 0 depending on A.P. which has larger common difference.
(C) the ratio of first terms of A.P.’s

(D) the ratio of common differences of A.P.'s

S fon wmwr o fr 7, ofof7 gen oM ¢ AeEH T IGS | (RS WTE,

T A9 n HGF AT AT T S 8 T, | TR lim 2 -7 W

n—tee [,

(A) oe% 1 ol By Aew oW ITTT TF VAT © A 0 T
(B) &ww @ ¥ e Avee www J70T TF ITTH o I 0 T3
(C) TIP3 gfew el W mMeR TN T3

(D) TIMMDE AR TIIT TS T A
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12.  For a square matrix A, let tr(A) denote the sum of its diagonal entries. Let 1 denote the
identity matrix. If A and B are 2 x 2 matrices with real entries such that det A=detB=0

and tr (B) # 0, then the limit of lim SStA+) .
t—0 det(B +1l)

fmlE A-97 veT@ w(A) T wilirer o T NG (UTEH @R | W T2

19%% Wl | ¥ A S B, 2x2 T3 Wlw =@ w7 el e G2 det A
=detB=0 tr(B)A0, O lim LA+
1—0 det (B +1tl)
(A) 0 (B) © YA D) dea+B)
tr(B)
11 0 1 .
13. IfA= B , then (§-1A8)%0 =
A=(y 1)s= (0 o) ment
11 0 1 ,
#as() ose( Dreom s ms o
1 50 1 =50 (1 0O (1
C D
(A) [u 1] (B) [ﬂ f] (© [5::: :J ® | _g ]J
72 73 1
14. letA= |13 21 8 /|then \{
7 8 | e ,...0?
(A) Aisdivisible by 1 . Ao {B]l A is not divisible by 11.
‘_ -
(C) aisnotdivisih]cbyi. (D) A#0.
72 73 1
TR FIA= (13 21 8| @
7 8 1
(A) A, 11 w31 femey (B) A, 11 w1 faeren w1y
(C) A, 2 53 fEwmen 73 (D) A#0

Mathematics 7 A
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15. Letf, g:Z — Z (the set of integers) be defined by

) = % il xbean even integer

5, if xbean odd integer
and g (x) =x-5forallx e Z. Then
(A) fhas left inverse and g has no rightinverse.
(B) fhas no left inverse and g has rightinverse.
(C) fhas no left inverse and g has no right inverse.
(D) fhas left inverse and g has right inverse.
WA S, g: Z o Z (PR o) were wEre [ _{
<)
2 HF x gy R Ty Padht
f(x)= {2 ' .
)
58 x Sy T .
i': . JI‘

8 g(x)=x-5 7@ xEZ-ﬂWlM

(A) r-ﬂmﬁmmafqil';ﬁ#ﬁmm
(B) f-a% A e T8 @ 97 O fRerdhe W
(C) -9 AW RS 7% @ p-97 O oo =2

(D) f-9% AT Rede aMe @ g-97 W fRerde wmE

16. Ifa, B are the roots of ax? + bx+c = 0and S, = "+ ",
then aS__,
ax? +br+c=0 TR Joww o o, p70 @ S = o7 +p° 7T, TIOIE@
aS ., +bS, +cS_,=-97 W T

+bS, +cS ;=

n+l
(A) abe (B) a+b+c (€ 0 (D) a’b%?
f
17. If £A =90° in the A ABC, then principal value of tan™! LLJ+ tan~! [ B }is equal
a+b a+c
to
b
A ABC-GF ZA =90° | ST&T# tan~! {—“_. |+ tan”! (b ). T4 T TR
a+b) \a+c
n n
A) 0 By 1 c) - D) —
(A) (B) © 7 @Dy 5

Mathematics 8
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18.  The plane passing through the point (-2, -2, -2) and containing the line Joining the points

19.

20.

21.

(1,1,1) and (1,-1, 2) makes intercepts on the co-ordinate axes, the sum of whose lengths
15

3 oA (-2, -2, -2) Regordt @ (1, 1, 1) (1,-1, 2) Ry o e W
oA wwef T 0 e Seow W, TR thdrefew raeee TH

(A) 3 (B) 4 (C) 6 (Dy 12
Ifﬂ'lcangl-:bemeenr.heline.r=-}'—_l=%§andthcplane.r+2y+3z=4is cos™
l[ i].ﬂmnl:
14
FEC 1=F—-I—=z—;éﬂ X+ 2y + 3z = 4 S[FF W [F cos! [E]m A=
2 3 2 5
A) = = = D)y =
(A) (B) > (C) 5 (D) 3

lftheﬁnesx=2y+3=z+3..r=uy+['}=12+Emcuplanarmen
x=2y+3=z+3, x=ay+P=yZ+5 SFEIY TH .

- WP T
(A) (=DEa=20) =(@-23y=9) . w= B} 1d41)3a-28) =(a-2)(8-3y)

(©) (Y*-I}{Zﬁ*hl={¢:§){3Tf3ﬁu (D) (Y=1)(2P + 3a) =(a~2)(3y+d)

cos 2x + 7 =a (2 - sin x) can have a real solution for
(A) all values of ‘a’ (B) ae[2,6]
(C) ae(-=,2) (D) ae(0,e0)

cos2x+7=a(2-sinx) -9% IWT AWYH
(A) 719 ‘3’ -99 O] WY (B) ae[2,6]

(C) ae(—es,2] (D) ae(0, =) T3

Mathematics 9 A
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22. LetP (acos®, bsin8) and Q (a cos ¢, b sin ¢) where 8 + ¢ = /2 be two points on the

2 2
ellipse x_2+%=I . The locus of point of intersection of normals at P and Q is
a

P(acos®, bsin8) & Q(acos¢,bsing), T7gw i+%=; -3 T S Y e 6
a~ b

+o=n/2 | & R wHe wfewvefi wafas Ferew @
(A) ar+by=0 (B) ar—by=0 (C) x+y=0 (D) x+y=a+b

If I, and [, are the lengths of the segments of any focal chgrg of the parabola y?=4x, then

l+ x equals to ("""?

L b
YT y2=dx -ﬂmm‘n@r‘tﬁﬂmmm: s 1, —+-m

(A) 1 (B) f_) ©) 2 D) 4

If OA and OB are the tangents from the origin O to the circle X'+ y*+ 2gv + 2fy + c=0and C is
the centre of the circle, then the area of the quadrilateral OACB (in square unit) is

ry'+2ga+ Ay +e= 0 30T TAAF O 4% Wfs ~a9y, OA ¢ OB 9= C FHTY

e, s

© Ygi+fi-c D) ye@+f+0)

A line has intercepts 2 and 3 on the co-ordinate axes. The co-ordinate axes are rotated
through a fixed angle, keeping the origin fixed. If / and m are the intercepts of the line on
the new axes, then

B TEEYE WENE AR 2 8 3 9FF | T i e wwene g3t AR
N g 791 | o @ SRR g WENEE e [ 8 m T, O

(A) 5(2+ m?) =6./’m? (B) 13(*+ m? = 5.°m?
(C) 36(2+m?)=13. m? (D) S(I+ m)= 6. m?

Mathematics 10
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27.

29,
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The line of intersection of the planes x+y-2z+3=0, 3x-y+4z-5=0is given by
O x+y-22+3=0,3x~y +4z - 5= 0-93 TRAAYR eI 7o

(A) I+I=}'+2=Z—3 (B) f;i.gy_ﬂ=-z__1_
3 4 6 3 4 2
- Ty 4

(C) E.i:iﬁ_j:_z_ (D) v i=2}+7=_z_
3 -5 =2 1 =5 -l

Thcmnﬂafmccmax=a[cmﬂ+ﬂsm&}.y=a{stnﬂ-—&m8}atanypuinl *0" is such that
(A) 1t makes a constant angle with x-axis.

(B) it passes through the origin.

(C) itis at a constant distance from the origin.

(D) it makes equal angle with the co-ordinate axes.

Xx=a(cos0+06 sinB), y=a(sin 0-0 cos0) TR R fog 0o wfeay ase
(A) SfEFY +-WCFT F §7% 1219 Seom w3z

(B) wiEwyl wefword
(C) wiee ey e e g e
(D) Mmﬂmmmﬂmﬂm

%
sin? x .
The value of P 1 1 dx , where [x] = the greatest integer not greater than x, is
]+3
-2

z

o O
sSin*x

[x] FCE x-GF B I T4 q97 FA®E o e game W@mmm
o 1
2
e 00X

24 A4C) “4-sind (D) 4+sind

0., 4%
" = t' v
WA
The number of zeros of f(x) = sin x cos x in open interval (0, nn) is
T T (0, nm) - f(x)=sinxcosx -7 O FReT T
(A) n+l (BY 2n-] (C) 2n (D) 2n+]

(A) 1 (B)

The area of the region lying above the r-axis and included between the circle
x%+ y?=2ax & the parabola y2= ax(a>0) is

T+ yi=2ax 6 ST y=ar(a>0) -507 WY @ won w0 T ey,
7% WelF T (Faee T8

ma’ ma’ T 2 T 3
A e gl koot ] T 4 Rt ]
(A) 3 (B) 2 (C) a [4 3} (D) a (3+4J

Mathematics 11 A
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32.

33!
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Consider the curve x = A cosf — B cos '—;—— B, y=Asint-B sin%&. Tangent at * 8 'is

¢ = A cosd — B cos % 0, y=Asin B—Bsin%ﬂmﬁm 9| W 19

frare =rfE &=
(A) xsin ol y cos A+B g . (A +B) sin A-Bg
B B
(B) xcos A+Bﬂ+y5in A+BB={A—B]¢05 A-D o
(C) J|.r:v.in'ﬂ'L EII+;.r-‘.,t:-<‘ﬂ'|k B B=(A-B)sin ‘HHBB
A-
(D) xcos -—1-%— 8-y sin =(A +B) cos 3?9

LG

Let f,(x)=ef,(x)=efll0 & generally @f{k\j-cfnlﬂ for all n 2 1. For any fixed n, the

value of éi;fn{,r) is Q.

@ f(x)=ef(x)= el qae HYRTST %o n 2 | -3 o £ (x)=ehl | SRTA
d
e W8 n-a3 o =, (x)e=

(A) £, (x) (B) f(x)f

(x)

© F0f, ) (0 = fi(x) (D) £ (R0 ()t

Let the non-zero function f satisfy the relationf(x)f (y)= f(x+y). Let f(3)=3. f'(0)=11. Then
f'(3)is

ST SCEE , £ ()f (y) =f (x + y) TR B @ T I A(3)=3,{1(0) =111
wrE (3) TR

(A) 13 (B) 33 (C) 21 (D) 24

Mathematics 12
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n
3. Let M= ]"“‘” j"“'m d, then M - N is
x+2 (x+
0 0
x =
ﬂmwm#"“m dr, N= [Z2590X 40 omersr M-N 200
ux+2 o x+1)
A) x ® = © = (@ X
n—4 n+4
X i 3 'f
3. Letfy={° TR MA<O e differentiable atx=0if
b(x=1)°+x-2, if x>0

e*+ asinx, W x< 0

| TC®TE x = 0 fewTe f weaemuan 2, of
b(x-1)2+x-2, 2 x>0

‘Eﬁﬂf{IF{
(A) a=6,b=3 (B) a=-6,b=3 (C) a=-6,b=-3 (D) a=6,b=-3

apx +ax™ 4 4 a,

_I:-Cyr'“+b|x””+....+h P q{
| ) 5;,0?
(A) does not exist. @)rm-m ases.
1""' : . 4“2
=, ifn>m ke
Qf
(©) F‘l if n=m (D) 0in all cases.
0
0, ifn<m
agx® + a x4,
WA FTP(x) = byt + b, 15 1 b_ ,Maﬂh{,#ﬂlmgﬂmﬂ
(A) -9% SRy 7% (B) Yo% o IR
e if n>m
(©) gﬂ.ifn.:m (D) ArsTaE (TR
0
0,if nem

Mathematics 13
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The domain of the function f (x) = cos-! — > is
4+2siny
f(x)=cos™! 2 -O% WY EH TH
4+42sinx
A) - Tiokn<xsI® LoKn B) - X +4Kn<x< " 42Kn
6 6 6 2
© -Z+2Kn sxs2n+ @K +h)n (D) —3_“+Krchs§2£+mn

(when K is an integer in all cases) (T9¥IH K YRU®H@E *f=He4m)

loge (1-x)+1an %

lim

x—1 cot x ,*
(A) does not exist /-9 ‘Elﬁ'i,'g‘ e (By 0O {8
(C) 2 (D) v-Zé,* s

-5
1 " m"\.
o
Let y=3% +2—+ ﬁ"'r_ Thendy forx=1 and dx = 0.2 is (up to 3 decimal places)

| - —
o y=3*+2—;;—+6‘r"lmx=lﬂ dr = 0.2 -3 o7 (FeR i g %)

dy T2
(A) 0.173 (B) 0.217 (C) 0.346 (D) 0.615

y= j[t—l)(t—l]ldt

(A) is minimum at x = | (B) is maximumatx= 1
(C) extrema existsatx=2 (D) noextremaexistsatx= |

y= T{t—l](t—l}z dt
0

(A) x=|fr¥rs ey (B) x=|frsre wrdes
(C) x=2 9@ extrema T (D) x=1fa%® =W extrema 7%

Mathematics 14
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Suppose f is & function such that fx) > 0 for all x and f () is continuous for every x e R,
Given that f'(t) > vE(t) forallt. Thep

A @2 FD + il-{-r—l]..rai
B) @< @ + zl{.r— Dyx>1
© F@=JD+ El{x- )53 1

(D) no order relation exists between /F (3} and f) + zi(x-n

fmmwmmxmwm}mnm o reR-@ o £(x) wg
Y| mmmmt-mw f'(t)2 Jf() =@ [l 0|

A oz i + %{x— Dix> 1
®B) Jfx< f) + zlf-r-l}.x;:l b
(C) 1,J'f(.r}=1|l'f{l] +il-{x'—1}.xgl = ‘.u‘;"i

.}_, .ﬁ"

@ Jfx) ¢ i f%{x-—mwﬂf;mm T Ty

The equation xe*= 2

(A) has only one real root in open interval (0, 1).
(B) has at least one real root in (0, 1),

(C) has infinitely many real roots in (0, 1),

(D) has no real root in (0, 1).

TAT ret =2 a3

(A) qwmm,n-mmswmmhm
B ©0.1)-9 We 2 w7 Py wy

© 0. 1) -9 WYy W Mo Wy

@) (0, 1) -2 = w7 T 2

Mathematics 15
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x

A dx n
43. Given =—,thenxis
‘Iix;){xz— 1) 12

X
dx n
W ST 1 =1\ x-@ TW T@
Jix;i{xi—l] 12

(A) 1 (B) 2 (€ 3 (D) 4

44, Let f(x) —1 ] . Then points of discontinuity of the composite function y =f (f [f (x)}]

-X
is/are
(A) None (B) onlyx=0:
(C) onlyx=1 (D) x=ﬂ_rgqg;.x‘ill
2
o ¥
TR ¥ f(:;):l_L | TR T oorwE y = (i )| -3 e R
X '_{,“
(A) WY 7T {{ﬂ!‘! ST x =0
(C) BYEx=] -3'( (D) x=08x=1
i 3 3
45. The value of Hml st g 18

n—sno n4

P+ +..+0°

lim . -4% R TR
n—po n
3 1
A 3 ® (€ 1 (D) 4

46. The diff-:rential equation, of which (x— h)2+ (y—k)?= a?(ais a constant) is a solution, is

@ waEH AREAEE T (x-h)2 + (y-k)?= a(a 9I0 §79), O T2

3 2
" 2 2 i 1 2 L
(A) 'E'P[%] +y=32 (B) l:l-i-k%] } =32[d :1
dx* )
2 "
d'y. dy. _3 pd°x | dx 2
) x*—ZL+xy—=2+a’=0 D — b y—=—dx=
(€) e .x)!dx (D) y 1+Fd1~' X=8

Mathematics 16
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dx
M S R 242 %:H%-ﬂwm (TN C w2l W )
(A) xy=C? B) I=C+log|y]
€ =-log|x|= (D) r}f+IogH=C

dy y rJ dy ( :v)
A — Inin a2 B ——=—| l+lopL
(J lir I( g.r l j lil' }' gl’
dy y x dy :r( }‘J
(C) I(+ "3},] (D) ; Ex

49. A unit vector in XY plane makes an angle 45° with the vector | + ] and an angle of 60° with

the vector 37 — 4] is 3?‘
XY O @ aw s rede 1+;m.!rq3“7m+¢lmmu 31 -4] -Te¥mm
FOF 60° T3 Beomy g, tﬂftm :

i+] 13: 1. 13i-] i+13]
A B) —j+— C —= D
e & ® g © THE R
50. Let&-l—-_r-kandﬁ ll—3_;+ka.ndthcnrthugonalpmjecuancfﬁnnu::s
§t1—1~k}111enllsequalm
T a=i-j-Ls ﬁ=lf~33+£lﬁmﬁ—ﬂﬂ‘ﬂﬁﬂilﬁ 33
(i =] - k) ew, oUW A-ax w9 v
(A) 0 (B) 1 (€ -1 D) 2

Mathematics 17



- f . —— -
= .__'-:._
- “.bé"'.r_- Weagil o -l =hi ‘ ™
T e =g YT
— - ¥ - = L
- = W) =0 = I - -
» v | 15&
jud :'f_._ -E‘_ o
;:f-_,' Al r
- _——
-F L
- =, i-‘:'l'éﬁﬁl_d I]' ’ W F
. " - P
i LTI
a i L] | F L |‘
- L *l.r . -
'k
TR = = - "B
el - ’
o v v A -
II
= i 1

.
Vaih &y



