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INSTRUCTIONS

This question paper contains all objective questions divided into three categories. Each
question has four answer options given.

Category-1 : Carry 1 marks each and only one option is correct. In case of incorrect answer or
any combination of more than one answer, % mark will be deducted.

Category-1II : Carry 2 marks each and only one option is correct. In case of incorrect answer
or any combination of more than one answer, % mark will be deducted.

Category-Ill: Carry 2 marks each and one or more option(s) is/are correct. If all correct
answers are not marked and also no incorrect answer is marked, then score = 2 x number of
correct answers marked + actual number of correct answers, If any wrong option is marked or
if any combination including a wrong option is marked, the answer will be considered wrong,
but there is no negative marking for the same and zero mark will be awarded.

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.

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 discrepancy in the name/ signature of
the candidate, name of the examination centre. The OMR may also become invalid due to
folding or putting stray marks om 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, wristwatch, 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
Category -1 (Q 1 to Q 50)

Carry 1 mark each and only one option is correct. In case of incorrect answer or any
combination of more than one answer, % mark will be deducted
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1. Let A and B be two Square matrices of order 3 and AB = O;, where O; denotes the nul]
matrix of order 3. Then,
(A) mustbe A= 0;,B= 0, (B) ifA+# O;, must be B # 0,
(€) ifA=0; mustbe B#0, (D) maybeAy# 03, B#0,
T I A8 B, 3 TEE (order) w6 afwrfiy «ze AB=O0:; AU 0, 3 g
Tl e w@ tieem
(A) WA=O3,B=03W (B) t:ﬁ%-A;eo_.,,wwWB;eqm
© 3IWA=0,27w= SR B#0, T (D) O AMAA#05,B#0, ‘

2. LetPand T be the subsets of X—Y plane defined by
P={(x,y) :x>0,y>0and x2 +y2= [}
T={(x,y):x> 0,y>0andx¥+y8 <y

ThenP N Tis
(A) the void set @ (B) p
O T (D) P-1C¢

T T X-Y oW 7S BpE p g T Ao were ez
P={(x,y):x>0,y>Oandx2+y2=I}
T={(x,y):x>0,y>Oandx8+y8<l}

Cit®E PNT 3@
(A) 71 6 @ (B) P
© T (D) P-T€
3. Letf:R—Rbe defined by f(x)=x2— [ +42 for all x € R. Then
(A) fisone —one but not onto mapping (B) fis onto but not one — one mapping
(C) fis both one — one and onto (D) fis neither one — one nor onto
2
T IR RO ST RS Wy o FG) =+ - 1% — vitwm
A) f a3 53 SoififSan =g (B) f Tofifbaa Ry v Wy
(©) f Tofifoas ¢ o D) f AFF-8 77, TRt 7y

A 3 P.T.O.
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Let the relation p be defined on R as apb iff 1+ ab > 0. Then

(A) pisreflexive only

(B) p isequivalence relation

(CY pisreflexive and transitive but not symmetric

(D) p isreflexive and symmetric but not transitive

R -9 & apb IO GMAC ST T apb I @ @< WA I 1+ ab > 0 TH|
Gl ]

(A) pBYIE TN AT (B) p TPl HH

(C) pT 8 MENMA &3 o#foww 71 (D) p 7w @ #fowy g FeFwatia 77

A problem in mathematics is given to 4 students whose chances of solving individually are

111
237 and . The probability that the problem will be solved at least by one student is

ﬁﬁmwﬁw4wwwmwmﬂrﬁ|@aﬁawww

ﬁé,;jraa\y@wsfﬁ‘w AFEH AP AT IS ANI ©F FSA T

(A) (B)

(D)

s W
] Lnjwo

©)

If X is a random variable such that ¢(X) = 2.6, then o(1 — 4X) is equal to,
aFB IPRHA X 9 TH@ o(X) = 2.6 TE o(l —4X) -99 T TR@
(A) 7.8 @) -104

(C) 13 (D) 104

If eSiny _ e=sinx_ 4 = ), then the number of real values of x is

A ST — i 4 = 07T, O@ x -7 IV W@ R ZA
(A) 0 (B) 1

© 2 D) 3

The angles of a triangle are in the ratio 2:3:7 and the radius of the circumscribed circle is
10 cm. The length of the smallest side is

aafo fagrerd Mol 2:3.7 write wie wxe fagefa ~fgres aetd za 10 em.
fagwba Frew gz G =

(A) 2cm (B) S5cm
(C©) 7cm (D) 10cm
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A variable line passes through a fixed point (x5 y[) & meets the axes at A and B. If the

rectangle OAPB be completed, the locus of P is, (O being the origin of the system of
axes)

ﬂﬁWﬁW%ﬁ‘i(xl.yl) TR G wwTE A 6 B Rvyre mw
TN SIS OAPB 794 91 (01 -9 Tewgoter 27 (O: TwIAR Weag)

_ Xy,
(&) 4=y =4(:-x,) B) F+3 =
22

20222 2 X Y _

(@) x*+y Xty (D) 2x(3+y13 1

A straight line through the point (3, - 2) is inclined at an angle 60° to the line \[3x + y=1,
If it intersects the X-axis, then its equation will be

~ _—

(M) y+a3+2+3y3=0 B) y-x\3+2+33=0
© y-xf3-2-243=0 D) x-x\3+2-33=0

A variable line passes through the fixed point (@, B). The locus of the foot of the
perpendicular from the origin on the line is,

aﬁwwﬁ%ﬁ*ﬁ(a,mmnm T F @ THEaw 8oy
SES TR ARV TeEe

(A) x*+y?—ax—By=0 (B) ¥ -y2+20x+2By =0
(©) o+ By (o + p?) = 0 D) +iz=1

If the point of intersection of the lines 2ax + 4ay +¢ = 0 and 7bx + 3by —d = 0 lies in the
4" quadrant and is equidistant from the two axes, where a. b, ¢ and d are non-zero
numbers, then ad : be equals to

Zax +day +c = 0 9 7bx + 3by — d =0 ALEAEATIT &R 594 N wfEe e
WWW,Wa,b,cedmmwmmad:bcm
(A) 2:3 B) 2:1

© 1:1 | | (D) 3:2
5 P.T.O.
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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

a3 FerFa 38 WRE 9 A, @ M 8 x-wwE =M s A
[ oo i vg ABEAY 2

(A) (-pP=4qy (B) (r—q)?=4py

©) (-pP=dqx | (D) (y-9qy=4px

1 /3
If P(0, 0), Q(1, 0) and R (’2‘, 325) are three given points, then the centre of the circle for
which the lines PQ, QR and RP are the tangents is
1 3 :
P(0, 0), Q(1, 0) 8 R[E,Q awe foaft 791 s@EEI@ PQ, QR 8 RP ¥ Jrew foqf
=pfe, IR 08 @9 T

w @3 ® ()

1 1) 1 -1

© (335 ® (3
y2 |
For the hyperbola — 5~ — =5 = 1, which of the following remains fixed when «
cos“a  sin“a

varies ?
(A) directrix _ (B) vertices
(C) foci (D) eccentricity

2 2
mcozza-sizzf 1-9% TR o *RSe TEe RafReetn @R w--Refs
I ?
(a) (B) Mm@y
©) =ifeer (D) SEHe

S and T are the foci of an ellipse and B is the end point of the minor axis. If STB is
equilateral triangle, the eccentricity of the ellipse is

a3 Tored Afee S 8 T g TorwR gy B | ¥ STB =6 vwag
W@Twm@%‘mﬂ@mm '

(A) (B)

©) (D)

(STEE N
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The equation of the directrices of the hyperbola 3x2 — 3y2 —18x+12y+2=0is

3x2 = 3y2 ~ 18x + 12y +2 = 0 *RYCGF HATFIER TR 2

13 6
(&) x=3+°\[F B) x=311\/13
13 3
©) x=6+"\/7F D) x=61"\/713

P is the extremity of the latusrectum of ellipse 3x2 + 4y? = 48 in the first quadrant, The

~ eccentric angle of P is

3x% +4y? = 48 ToIJUeT ACATT GUT A 2R T P| P @3 SRIFFRF-TIIT 7

4 3n
A) 3 ®) 4
T . 2n
© 3 O 5

The direction ratios of the normal to the plane passing through the points (1, 2, =3),
-2
(-1,-2, 1) and parallel to ™ Y3— Zis

x—£3=-"’—-§—_iwmra T @R (1,2, -3), (-1, -2,1) ﬁ”ﬁ‘a‘t’ﬁ AT OEE
o Sfeerye e, -wie =

A) 23,4 B) (14,-8, 1)

©) (-2,0,-3) ® (1,-2,-3)

The equation of the plane, which bisects the line joining the points (1, 2, 3) and (3, 4, 5)
at right angles is,

(1,2,3) 6 (3,4, 5) R@welilt e Fgane SR o@ On oEE e
= ‘

(A) x+y+z=0 B) x+y-z=9

C) x+y+z=9 D) x+y-z+9=0

The limit of the interior angle of a regular polygon of n sides as n — oo is

T 0> o0, O n-RGF JRAE 7 T@eEE Al wwireran T =@

@) = B 3
N
© Z o F
7 P.T.O.
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Let f(x) > 0 for all x and f'(x) exists for all x. If f is the inverse function of b and

W) =TT iog5 - Then (o) will be

T T A w7 T ) > 0GR T x-F T () -99 Sy | =

f, SEPFET h-a9 REF S 77 8 h'(v)= T R f'(x) ’E

1 +logx
(A) 1+log (f(x)) (B) 1+f(x)
(€©) 1-log(fx)) (D) log f(x)
Consider the function f(x) = cos x. Then
(A) fisof period 2n (B) fisof period '\{EE
(C) fis not periodic (D) fisof period n
f(x) = cos I [QEEA 9| CIUR(,
(A) f-99 598 2n (B) f-a7 *wqe~2n
(C) f TRYgY e T (D) f-9% “ARgen
xE:(I}L (er+ )
(A) Does not exist finitely (B) isl
(C) ise? (D) is2
e
(A) -3 IRY TR | (B) -a WA |
(C) -93 W9 ¢? (D) -99 W 2
Let f(x) be a derivable function, f'(x) > f (x) and f(0)=0. Then
(A) fx)>0forallx>0 (B) fi(x)<Oforallx>0
(C) no sign of f(x) can be ascertained (D) fix) is a constant function
WMeT SR @ f(x) 90 SCFAEN SFES, £/(x) > (x) 9 f{0)=0 TTFE
(A) T x> 0-9F §F f(x)>0 (B) ¥ x> 0-93 & f(x) <0
(€) {x)-9% W o w1 eI T (D) flx) 936 T TS
8
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Letf:[1,3] > Rbea continuous function that is differentiable in (1,3)an
£'G)=|f(x) P +4 forall x €(l, 3). Then,
(A) f(3)-f(1)=5istrue (B) f(3)-f(1)=5is false
(©) f(3)-1f(1)=7is talse (D) f3)-fily<o only at one point of (1, 3)

WA L[1, 3] o 7 S ST @ (1. 3) SRR I 2 T e(1.3)- 93

G 0 = £ (%) 2+ 4 [SE I

(A) f3)-f(1)=5 o7 30

B) f3)-f(1)=5 aEreT =@ =

©) 1) -f1)=7 q@EreT 7@ =

D) (1,3)-97 Wa @3 o f3)-f()<0z@

lim xpx) ns0

¥=0+

(A) does not exist (B) exists and is zero

(C) existsand is (D) exists and is e!

_‘rl_i)lg‘;l+ ("Inx),n>0

(A) -9 w9 @T (B) WiRT Wi @2 WA xay
(C) WRT WIE 9 ¥ | (D) WY WE g3 W el

If J cos x log (tan %) dx = sin x log (tan %) + £ (x) then f(x) is equal to, (assuming ¢ is a

arbitrary real constant)
f cos x log (tan %J dx = sin x log (tan %} @), f (x) 97 T 3(¥, (R ¢ 93

A) ¢ B) c¢-x
(C) c+x (D) 2x+c¢
y =] cos {2 tan~1 /ﬁ%}dx is an equation of a family of
(A) straight lines (B) circles
(C) ellipses (D) parabolas
y=/cos {2 tan~! A\ /;;f}mwﬁwcm’; AT T g3
(A) =& s (B) 3¢ =
€) ¥ e fiwm (D) wffge =
9 P.T.O.
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/4
The value of the integration f [?\.l sinx |+ f‘% + ] dx
—/4
(A) is independent of X only (B) is independent of p only
(C) isindependent of y only (D) dependsonhi, pandy
/4 _
) sin x
THFA f (M S'“‘*T%FES?;*Y} dx-65 ==
—7u/4
(A) YA A-9F FATE FE (B) UG p-aF ACICE FEF
(C) B y-97 FATHE T (D) A p8y-9% o7 ST
a a
.1 .2 )
The value of lim "'[f esint dt — J esin’t dtjb is equal to
x—0 X
' y xty
a a
.1 . 2 . 2
lim “‘|:f esin“t dt — f eSint dt} -499 TR TA
x—0 X
¥ x+y
(A) e,sin?- v (B) e2siny
(C) e[Siﬂ vl (D) ecnsec2 y
Iff22° 2¥dx = A2% +c, then A =
T[22 2% dx=A2% +¢, 2, SWA=
. 1
A) Tog2 (B) log2
' 1
2 _
© (og2) ©) oz 2y
1
) 2015 1
The value of the integral f { m + e_m"} dx is equal to
-1
¥2015 1
f {el"i (x% + cos x) +ew} de 7 W 27
(A O (B) 1-¢!
(C) 2¢7! D) 2(1-¢h

10
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.fin,;xl{l+ \/IT;_+ \/n+ \}n+ \In+3(n 1)}

(A) does not exist B) isl

) is2 (D) is3

lim ~3-{ 1 +\/ . }
=0 1N n+3+ n+6 n+ \/n+3(n -1)
(A) Y W (B) WA 1

€ == 2 (D) W= 3

X

X
The general solution of the differential equation | 1+e” | dx + (I - i*) e¥dy=0is(cisan
arbitrary constant)

X

1+e; dx+(l ~';“) e;dyzowmﬂwquyﬁ(c ‘ﬂ?’ﬁwm

X X
(A) x-ye¥=c¢ B) y—-xe¥=c¢

RY

y

x
=c (D) y+xe¥=c¢

d
General solution of (x + y)? ExX =a%, a#0 is (c is an arbitrary constant)

(x'+y)2§f=a2, az0 -9 AT T w (c 93 TpR =)

A) S=tanl+c (B) tanxy=c
(C) tan(x+y)=c (D) tanyﬁF*C=:’i}i
a a

2 2
Let P (4, 3) be a point on the hyperbola ;-2 - ‘;—2 = 1. If the normal at P intersects the

X-axis at (16, 0), then the eccentricity of the hyperbola is -

WWP(43)W'W5—2 y— mawﬁafpﬁm}c@wﬁwﬁwﬁ
X-SPET (16, O)WW%W@%WW

(A) 325 (B) 2
(€) 2 (D) 3
11 | P.T.O.








































