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- the OMR. Also fill appropriate bubbles.
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INSTRUCTIONS
This question paper contains all objective questions divided into- three -categories. Lach
question has four answer options given. - s o
Category-1 : Carry 1 marks each and only onc option is-correct. In casc of incorrect answer or’

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

or any combination of more man one answer, 2 marks will be deducted.

Category-1l1: Cary 2 marks each and one or morc aption(s) isfare correct. I all correct
answers are not marked and also no incorrect answer is marked then score = 2 x number of
correet answers marked + actual number of chrrect answers. If any wrong option is marked or
if any combinatin including a wrong option is matked, the answer will considered wrong,
but there is no negative marking for the same and zero marks will be awarded.

Questions _nnjsl. he answered on OMR sheet by darkening the ap'propria[é ‘bubble marked

(A), (B). (C)or (). - |
Usc fcmly Black/Blue ball point pen lo mark the answer by complete filling up of the
respective bubbles. o g . _ '
Mark the answers only in the space provided. Do not make any stray mark on the OMR.

Write question booklet number an_d vour roll number carefully.in the specificd locations of

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

The OMRs will be processed by electronic means. Hence it is liable lo become invalid if
there is any mistake in the question booklet number or roll number entered or il 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
candidalc 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 consequcnce 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. Auy 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 arc given in
the question paper for rough work. - o :
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.
i _ _ )
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MATHEMATICS
Category — I (Q.1 to Q.50)

Carry 1 mark cach and only one option is correct. In case of incorrect answer or any

: combinatit_m of more than onc.answer, % marks will be deducted
q3fs Ber e | e Ten e 1 797 4T | wo Ber et ot @ @ q3iite Bwa
R G R E R A IR

Without changing the direction of the axes, the origin is transferred to the point (2, 3).
Then the equation x% + y> — 4x — 6y + 9 = 0 changes to

(A) R+yP+4=0 T (B) Ry =4
| (c'). x2+y2;8x—12y+48=-0 I' D) x+y2=9
WW'%N—WW(&S)&WW@%@WIW
' x2+y2—4x_--6y+9_=0$|%harsmﬁw%aﬁﬁwm
Ay 2+y2+4=0 B R+y=4

(C) P+y?-8x—12y+48=0 D) 2+y*=9

- The angle between a pair of tangents drawn from a point P to the circle

X2+ y2 +4x — 6y + 9 sin? o+ 13 cos? o = 0 is 20t The ‘equation of the locus of the point
Pis.

(A) x’-’-+y2¥4x+6_y+9=0 |  (B) 'x3+;}'2—4x+6y_+9=0

(C). x2+y'2—4x;6_y+9=0 o . (D) .{3+y3+4x—6y+_9=0'

sl Sty @ S x2+y2+4x;6}'+95in20t+13 cusza=0—tgﬁaﬁg‘ﬁﬁﬁPﬂﬁqt€
SRR = PTCT TS (P T 20. | GTRE P RIS

(A) xX>+y +dxiey+9=0 : _(Bj X4y —dx+6y+9=0

(C) xX2+y2-4x-6y+9=0 (D) 2 +y*+4x—6y+9=0
' | g~ i - R P.T.0.
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The pomt Q is the image of the point P(1, 5) about the line y = x and R is thei 1rndge of the
point Q about the line y = —x. The circumcenter of the APQR is

A G . B 5 (C) (1,-5) D) (0,0).
y = x STREET 0T P(1, smaﬁﬂ“—%ﬁ‘iﬁQﬁﬁkﬂaﬂ—_—rWW Q-97
IWER%I_@&PQRL‘IHQI%W@?E -

@ Gn B S0 © -5 @ ©0

The angular points of a triangle are A(-1, =7), B(5, 1) and_?C(.l, 4). The equation of the
bisector of the angle ZABC is

(A) x=Ty+2 (B) Ty=x+2 © y=7i+2 - (D) Tx=y+2
<l Rargrer Roaft GRS Ry Zo7 T A1, 7). BGS, 1)'8 C(1, 4) | TG LABC
— O SRS AT

(A) x=Ty+2 | (B) Ty=x+2 () y=Txv2 (D) Tr=y+2

If one of the diameters of the circle, given by the cquation 2yl 4 +6y-12=0,isa
chord of a circle S, whose centre is (2, —3), the radius of Sis

(A) AT unit _(B). Wsunit . (€©) 5\Zunit (D) 2/5 unit
X +yl+dxt6y- 12= oqmw%zm 2,23) @ERRE S J0eR @l St | erestE $-
Qg T =1 | | ' '

(A) H 9FF (B). 35 9T% ©) 2475 ©) W5uRF

A chord AB is drawn from the point A (0, 3) on the circle x* + dx + (v — 7»)2 = 0 and is
cxtended to M such that AM = 2AB. The locus of M is

(A) 32 +y*—8xr—6y+9=0 (B) x2+y2+8x+6y+9=0

(C) #+y*+8x-6y+9=0 (D) x2+y*—8x+6y+9=0

O+ 4x + (v - 3)2 = 0-97 g A (0, 3)@@%@@&6@1\3@3@%&4_
- 5f RIS 27 A0S AM = 2AB 2 | CTCFE M-9qF SR 261

(A) x2_+y-—8x—6y-+-9=0 (B) x2+y’+8+6y+9=0

(C) A+y2+8x—6y+9=0 (D) 2+y2—8x+6y+9=0
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2 : ! ’
Let- thc eccentricity of the hyperbola % 1 be reciprocal to that of the ellipse
A2 +9y? =9, then the ratio a® : b? cquals ;
(A) 8:1 ' (B) 1:8
(Cy 9:1 ' : (_D_] 159

L

WW‘?HF{@‘ 5=1 —QE@QEWT@‘;‘F{@Y-JrQyZ 9-47 BUFESR SR |
©E a2 : b2-Qq 0T ZE e | | |
A Bl | - (B) 1:8

© 9:1 L ADE 149

Let A, B be two distinct points on the parabola y* = 4x, If the axis of the parabola touches
a circle of radius r having AB as diameter, the slope of the line AB is
) - ‘ <. B8]

[ ]

=iy 2
Dy =5

r

ﬂmwwﬁ?{@f—um%ﬁaAGBﬁFﬂﬁﬂilﬂﬁwﬁq@%W AB IPT 8 ¢
IPRRFTE @i e =rfe =, o AB @41E 230! 5

G e o ol (©)

©

S
r r B = r

S k2

Let P(at?, 2at), Q, R(ar?, 2ar) be three points on alparabold v? = 4ax. If PQ is the focal
chord and PK, QR arc parallel where the co-ordinates of K is (2a, 0), then the value of r 1s

t AN 1 —t2

e et i Y : s 2-1
e () .

(&)

W P4 P(at?, 2at), Q, R(ar?, 2ar) (ﬂﬁ?{@ v = dax- L‘W Gl 1“—4% ﬁfﬁ | ﬂﬁ PQ
wfRqafGa FfesIal st 27 @3¢ PK, QRW@@WK@HW@ 0), CTCH 1-
GERC)

#0050 - -1
@& g . B
2+1 - ' | 21

€y 3 oy =5

5 ' P.T.O.
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Le’r P he a point on the elhpse gt L = 1 and the lmt, through P paralld to the y -axis
meets the circle x% + y~ -0 at Q, where P, Q are on. thc same side of thu K-axis. IfR is.a

|
point on PQ such that T{B =7 then the locus of R is

L oBe e B A2
(A) H+ag=1 ; B) 5+5=1
242 ' : 92 P
(©) 3+.49;.1 e (D) G5 +7g=1
_ waﬁpﬁﬁ% —l@ﬂm@ﬂﬁﬂ%ﬁampﬁﬁaﬁy@mw«wﬁ

@2+ = 92{@@5(3%“1?@??15@ QI P, Q x-SI0%a 48 e A | T R,

1
PQ-93 Bo1 T QlG ] = @E=§,WR-@§WHW’{R

i ; & 3
) ﬂ%%# | @ 5%
| \ | LA
(©) %-4’%: L NG z%+'~g 1

A point P lies on a line through Q(1, -2, 3) and is parallel to the line T Rl

on the plane 2x + 3y —4z + 22 = 0, then segment PQ cquals to

(&) #units - (B /32 units
(C) 4unlts L : (D) Sunits

QU, -2, 3) Repil @ J=3- S@vnaamwa@vnﬁ}a@ﬂﬁﬂﬁﬁw

P, 2x+3y—dz+22= o—caa%ﬂﬁfiﬁ,_@m@%mi@
@A) VRes @) 9

(C) 4959 - ' ' (D) >949PF

The foot of the perpendlcular drawn from the poml (l 8, 4) on the linc joining the points
(0,—11;4) and (2, -3, 1) is

(A) (4,5, 2) _ ‘(B) (_—4_..”2)

(C) 4,-5,2) (D) (4,5,-2)

(0, -11, 4) 8 (2, -3, 1)%@@?3@%%{%@%(1 8. 4)@@&%’5{*&3
il T ==

(A) (4,52 _ | (B) (~4.5,2)

©) @-5,2) 3 A ©) 4352
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The approximate value of sin 31° is - |
(&) 505 . . v . (B) 206
(©) <05 » (D). < 0.4
 sin31° -G ERERE T
i EDs 4 T L TN B) >0b
(€ <05 | _ (D) <0.4
Let f,(x) = e, £,(x) = é_:f."-"")? B o G2 = ¢ Y for all n > 1. The for any fixed n,
E -fn(x) 18 | .
(A) £,0) L (B) £ % )
© £ fE® L D) B fy(de

G P TP 1 > - S £ () = e, ) = e, L f () =e ) e RRE a-

| d
QTS g () TR

@A) £E ST i SR,
© ) f_‘n__Tl_(x)...‘..ﬂ(x_)-  o D) (® Aot
15. The dc;méin of deﬁnitidn-;of flx) ="\ F Nm
A (oD@ B FLIU@R ) U D)
@ (DU | SO FLIVE@)

Here(a,b)={x:a<x<h} &[a,b]= {'x 1a<x <b}

‘g =l L
f(x) =\ /;Jlﬁ-aamm e 5

(A) (-, ;'l)u(_is B st e B L UR ) U (e, -2)

(© DU SO LU
T (a,b)={x:a<x<b} &[ab]l={x:a<x<b} =

i ST e . PT.O.
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. Leat l [a, b] =¥ Rbed 11Tbl'CI1tlablb on [a b] & k € R. Let f(a) = 0 = f(h).
Also let J(x) = £/(x) + k £ (x): Then |

{A) Jx)>Oforallxe [a.b] s (BY Jx)< O'for-all xe [a, b]
 {C) J(x) = 0 has at least orie root in (a, b) (D)  J{x) =0 through (a, b)

W T £ [a, b] — K SR [a, b] (S SRAHIY @48 ke R |4 f(a) =0 =f(b)
G2 )(x) = £(0) + k F(x) | GO | ! |
(A) ST x € [a, b} =4S J(x) = 0

(B) e x € |a, b] 9T & J(x) < 0

(€)  J(x) = 0-97 (a. b) —C© e Gl e iy

D) (a,b) -4 3T J(x) =

_ . (1) (I
Let fx) = 32078 + 52 2127~ 3% — 7. Then lim l_;1u_l
_ h—so h7+3h
T L ; - 30
(A) doesnotexist (B) 1575
83 e S
(€) is3 _ D) isT
N7 9 4(0) = 3010 7xf + 556 = 2103+ 33— 7 | (IO 1im %ﬂ
Yo h—0Q 1
, : sn
(A) -7 Sy (13 . B) = %
53 | 2
€) W= (D) A3

Let f: .[-1 b] >R be such that f is differehtiable in (a, b), f is continuous at x=a & x=b
and moreover f(a) =0 = (b). Then
(A) there exists at Iedst one point ¢ in {a, b) sua,h that f'(c) =1 (c)
(B) f'(x)=1ix) does not hold at any point in (a. b) '
(C) atevery point of (a, b), [(x) > f{x)
(D) atevery poin't of (a, b), I{x) < f{x)
: [a. b] — R @ 1, (a, b)E“WﬂTH x= d\Bx—b%WW@ﬁ’\
f(a 0 = fi(b) | TG4
(A) (a, b)-(5 STBE aﬂf:ﬁi%ﬁﬁc 93 ifesg WIeE T OHE £ (c) = f(c) T4
(B) (a,b) 9T @ TR £(x) = f(x) 2T Al
(©) (ab) 97 &S Brre [(x) > f(x) 3@
(D) (a, b) 9 &tfis s £/(x) < 1) 7@
_ .~
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Let £: R <> R be a twice cohtinuously. differentiable function such that

HO)y=([1)=f [0) 0. Then - -

(A) £7(0)= | . (B) f"(c)=0forsomece R
Q) ifce o, then £* ©=#0 . (D) @ 0forallx#0
TR K - R3-S0 ¢ Seeesigid T8 ¢ 97 @
f(o):f‘u):f'(ﬂj-—mmw—a LT . |
(A) £7(0)= i B aRTee RIEAL(Q)=0

- (© ﬂﬁc;&ﬂﬁrﬁa‘rf”(c);m ‘ . (D) WAx#O-GTSH () > 0T |

3

]fJe sin x - [x cmm‘zz = x] dx-= ¢ ¥" * f (x) + c. where c is constant of integration, then
f(x) o 3 . I 3
(A) secx—x IS (B) x—secx

(C) tanx--x = (D) x—tanx

(o [xeos®x—sinx T, : . '

g Je-ﬁm [ T dx = e ¥ f (x) + &, AT ¢ FHIPET &<, O f(x) =

(A) secx—x | ‘ . (B) ‘x—sccx %

(C) tanx-—x TE : (D) x—tanx

ok :
If ff (x) sin, X cos X dx 5 (b') 5 iog f(x)+ec, where ¢ is the constant of mtegrdtlon
~_then fix) =
(T . : st
(A) o aPyai 2 B bsinox
- e e By " : ' 2
(©) (b% - a%)cos 2x R {2 R e 2x
T Jf(_x) sin x cos x dx = ’?(bTa_zi log f(x)+rc ’-2.?{, G ¢ &1 SHIPsT &<, O f(x) =
. ®) (b' —a?)sin 2x : _ (B) b sin2x.
2 S S e M.
(C) (b2 a2)cos 2x & ' (.-D) ab cos 2x
9 ' e Ve ~ PTO.
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'z o n&t ;

"HM J CUb“\(u N= J %idt theen the'valueofM le _
0 D _
Ay T | TR ®) 7
© 774 Sy ; D) T+a
oz i ; _
7 M = f S duN~= | %ﬁl"%mﬁr,mm N-43 1 T
iR R 0 : :
‘ ' : " R
A) © - : B) 7
. k- 5 . R .D :
(.C} e _ ( ) ':lt.+4
014
: - : " .t- s
The value of the integral I = [ — = dvis
' 12014
- (A) Zlog2014 : - (B) 5]0g2014
(C) mlog 2014 ; : (D) EiogZ__Oltt
2014
t
= f A Wﬁ%amﬂm
172014 .
- (A) ElogZ_{}l.4-. (B) 5.10g201l4
et : | | %1 .
(C) wlog2014 . - = : (D) 510g2014
10 -



24.

25.

bl f“.:li 6
B 7 o
WWI:JS" dx | PTG
; w4

e
etdn (sin )
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-

B 4<1<2y30

(D) 151_5\I5

B) 4<142J30

. 23
D 1515%_

The value of 1= j

nl

E:Lgn"(_sin % + elan‘l{cos o

dx, is

8y T (B) =
il D) w2
- STE/IE _
“ o .etan'][sin.x) |
= J etan'i(sin ,\‘}._i_ etuﬂ_'l(cos ¥) d-\'qumb:ﬁ
2 .
(A) 1 & =
4
(C) e .I (D)' s

BT

P.T.O.
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The value of .

o g b 2 T , 27 N |,
lim —~ {scc —— RS — L SEE 118

n— ool 4n. 4n ' 4n
(A) _loge 2 : . _ (B) 7

Y s 20T
lim o {sec"%-l—'sec‘“-——+ ...... +sec‘—} G A 35

n—Jl-uo I 4n dn

(A log,2 T ®
4 ' ; -

@ D e

The ditferential equation representing the family of curves y* = 2d(x + \Jd) where d is a
parameter, is of '

(A) order2 , | (B) degree 2

(C) * degree 3 ' (D) degree 4

ORI d 55 21651 (AT IFEAT-ARRE y? = 2d($é+\ja)-aawvﬁwﬁm

(A) 230 ®) 24 RFEE
© 3asffE . (D) 4urs RE

Let y(x) be a solution of (1 + x%) %AX + 2xy — 4x?= 0 and y(0) =-1. Then v(1) is equal to
' o1 e
(A) (B) 3 .

(&) () -1

o N PR N

A 32 (1 +22) %f,# Ty — 4x2 = () SRR y(x) Q16 S @2 v(0) =1 1 B (1)

LK
1 :
@) 3 B) 3
o
© 3 (D) -1

12
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lhc law of motion of a body moving along a qtmxght fine i tsx= ; vi, x being its distance
from a f xed point on the line at time t and v 1s its velocity there. Then

{A) acceleration f var_ies dircetly with x

(B) -acceleration [ \dnes invérs'ely with x

(C) gccele_ration fis cdnst’anl_

(D) - acceleration [ varies directly with t

qﬁa@ﬂwwﬁwﬁfx%vr,wmt, v 787 Sf5ReT @R x 7
wﬁmﬁﬂﬁfmﬁﬁﬁﬁﬁﬁm@ﬁé@mmﬂ@

(A) TR L, x- 9 0 THEACSTR S |

(B) et £, x-q3 5 i oo i |

(C) I ETT

(D) T £, t-9F S TRESH ST |

Number of common tangents l:.ny = J(2 and y = ;J:E sl ds
ORI . ® 2

© 3 | | i

y= =x?8y=-—x?~dx—4 ‘—lﬂﬁ'm‘f“ﬁ‘f@ﬁﬁw

A) 1 T 5

©) 3 - (D) 4

JA% . - prToO.
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Giﬁn that n numbers of A.Ms are inserted between two sets-of numbers a, 2b and 2a, b
wheré :al,-b € R. Suppose further that the m™ means between these scts of numﬁers are
same, then theratioa:b equals | |

(A) n—-m+1:m o '.(B}' n-m+1:n

(C©) nin-m+1 o (D) m:n-m+1

32,

8, 2b 43 2a, bWWnﬂxWWﬁHWWW’iﬁWa beRI
mw@@aﬂWWmWWWW|WWWa bEE
(A) n-m+1:m _ ~ (B) n-m+1:n

(€ n:in-m+1 (D) min-m+l

L4

Ifx+ loglo(i + 25 ="x IOg'IOIS + log,, 6 then the value of x is
5 - 1

(A) 3 - By 3

) 1 ' | (- 2

T 5+ log, o1 + 2%) = x log; 5 + log,, 6 T, O x-< ¥ XA

1 _ ; |
w3 2, Bl g

-

<€) 1 : D) 2
IfZ —smzll —loox,ﬂ:rthen 2 &=

t=1)
(A) -1 3 v (B) 0
©) i g b g (D) =

10

2 i
Z—sm ﬁr 10052—&'51' Z £y =

@) -1 (B) 0

© i e g, IO

14
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A

34, If 7, émd' z, be twa non zero coihplck numbers such that :l o j‘ = 1, then the brigin and
¢ 9 B o -
the points represented by zl and 22 _ ol
“(A) " lie on a straight line , . (B) form aright angléd triangle
(C) form an equxlateral triangle " - (D) form an isosceles triangle

2, s z, ';11%‘ B et —-q'ﬁ?r Q¥ czr—+-z-?- = 1_"1 G FA R 2, @ 2,97 '
W mﬂﬂfiﬂa’ww B R aalh e fags it s
e 16D |<1-*1.an @ omarR Iuﬂ\;ﬁﬁ'b_'{w (D) R il Wiz fagst 5154 4

3s. 'If bb, = 2(¢; + 92) and b,,' by, C1n €y are all real numbers, ther at least one bf the
cquatlonsa +b, T+ o —~0andx2+b2.H 02“'0has o

e (A)  real roots

(B) purely imaginary roots

(C) roots of the iorm_ a+ib(a,be ]F’ ab#0)
+ (D) rational roots

W bb, = 2(c, + ¢y =, bl., by €, c,vﬁﬁzﬁiwmﬁ mtwﬁw
o X2+ bx+cl-0\31 +b,a+ca—0ﬂﬁwlﬂ¢%3
L (A) ARISABE

®) ?ﬂﬂﬁ%ﬂv@ﬁ@%@%ﬁm |

(C) atib(abe R,ab;_ﬂ),@!mtﬁa%w-

(D) W%WI

- 36. _ The number of ac}cctlon ofn Ob]bbtb from 2n objects of which n are ldentlcal and the rest Fx
 are different is

(A) 2 B B )
o e LN S D) 207+1 _ |

2n 3%3@nﬂ°%u@ﬁﬁﬂﬁ@%ﬁn%@%ﬂ%’I'n-'m-ﬁ“@'
i Seite st 5| | | | =,

(A 2 N - I

ey 2n-1 o ® g D 2rl+1

B | ‘. 15 e '- o PO,
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If (2 < £ < n), then "C, +2."C,, | +"C,,, is equal to

(&) 2T - (B) * ®i0
(_.C) 1143Cr+2 | | (D) -n+|cr.
T (2 < 1 < n). T, A C,+2.7C,y, +"C,p 9T WA
(A) 2."C, - P e 0 ® ™c,;

(C) |1~F2CI+2 : (D) n+l Cr

The number (101)1%° —.I is divisible by

@ ® 108
© 108 '_ ‘ (],)) i
(101190 -1 31 Few s ata Roisy 7 |

(A). 10% | © (B) 10°

(C) 108 , (D) 102

If n is even posmw integer, then the condition that the greatest term in the GXpdl’lblOIl of

(1 +2x)" may d]bU have the greatest: coefﬁment is

- n nt2 o B el
(&) —gEees, 0B T g
on+l  n+2 . p+2 n+3
(©) n+2* " n41 (D) n+3{‘X<_n+2

1 G A GATERE ST SR T (1 + )" QEWWW?W”WWW

. ..n n+2 _ - n n+i-
(A) T2 X< . B n+1 xS n
o vl md Y oo BEQ miAld
(S} n+2 " T+l _ D) ZF3<%<n+2

16
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499 |.. 13 —1T -8
If| 2 1 -3 |=A,Then| -7 -1 25 |i%
3 4 1 1 -21 3 -15 | |
(A) A? - - (B) AZ-A+I,
(C) A2-3A+1, = .- (D) 3AZ+5A-4I,
(L denotes the det of the identity matrix of order 3)
-1 7 0 13 11 5
] 5 i . : s
A= 201 =3 |, 6@ | -7 -1 25 |-q¥umad
3.4 1 218 =15 | |
(A) A2 g wl | (B) A2-A+I,
(C) AZ-3A+1, (D) 3AZ+5A-dl,
(I QI 3 FCR WIGER M anm) -
' | a a a
P2 3

If a, = (cos 2tm + i sin 2rm)!””, then the value of | 2, 352 |1s

a a a
7 8 9
A 1 , B -1
() 0 | - (D) 2
a -a ‘a
_ t 2 B
Ifra, = (cos 2m +isin2m) =W, O | 2, & 4 |-9q3gHIE
: ' ¢ - a a a '
_ 78 0
(A) 1 : . ® -1
© o . | ‘D) 2
5 = 2r x n(ntl) S .
IfS,=| 6r~1 'y n?(2n+3) |, then the value of Y. S.is independent of
| 43 =2nr z  nd(ntl) R r=1 .
(A) xonly I (B) yonly
(C) nonl)_( ‘ - (D) x,y,zandn
iy x n(n+l) . 2
.qﬁsr: 6P -1  y 0220 43) |3y, W@ Y5
: 43 -2nr z= ni(n+l) r=1 .
(A) @y x fFRees (B wyEay RerE
(D) .xs )" z \‘3 n ! -qQ ﬁ; .

(C) YW@ n CP$

17 °

P.T.O.
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If the following three linear equations have a non;triv_ial solutien, then
x+4ay+az=0 | | - .
x+3by+bz=0

x+2cy+ez=0

T (A) abcarcinAP' o (B) abcaremGP

{C) abcaremHP o (D) a+b+c=0

ﬁﬁmﬁ%mﬁﬁwzwww Col

o 1+4dy+az 0

44.

x’+3by+bz=0 '
x+%v+oz—0 -

(A} &b cwefﬁﬁ*w
(B) abc@mt@aﬁﬂf‘scsw
(C) a,b,c%ﬁ@ﬁﬂ%@w

(D). atb+c=03Q@

On R, a relation p is defined by xpy if and only if x— y is zero or irrational. Then

(A) pis equivalence relation

. (B) pisreflexive but neither symmetric nor transitive

(C) pisreflexive & symmetric but not transitive

(D) pis S}mmclnc & transﬁwe but not reflexive .

o6 k-9 Wﬁ;‘mp QWW\WW Cﬂlpyﬁﬂﬂﬁuﬂﬁ'\ @ﬁam—:rﬁh - y"f{]
31 ST | m *

) pm@mw | - 5
(B) pwwﬁs@paﬁww SISTHAN 7
() pwxeer%mﬁ*%pwwﬁﬁw %
) _pa%ﬂwmﬁﬁﬁﬁsﬁp-w,ﬁm'

18
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46.
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' On the set R of real numbers, the relation p is defined by xpy, (x, v) € R. |

(A) if [x—y| <2 then p is reflexive but neither symmetric nor transitive. % -
(B) ifx—y <2 then p is reflexive and symmetric but not transitive.

(C) if |x| > y then p is reflexive and transitive but not symmetric

(D) ifx>|y|'then pis transitive but neither reflexive nor symmetric.

I YR 6 R-9 p 93T a7 @l sewifis a1 3, 1oy, (x, v eR

(A)* AM [x - y| < 2 M@, p PW v ARom 31 == 97
(B) AMx—y<2 WO, p M 8 afom 55 e iis 47
(©) At x| > y =7 @, p I G2 SFHTeT R oo 7
(D) x> |y| TS, p MRFHTN T8 T 1 e a7

If f: R — R be defined by f{x) = e and g : R — R be defined by g(x) = +%. The mapping
gof:R — Rbedefined by (g ) x)=g[f(x)] Vxe R, Then

-(A) gofisbijective but fis not injective

(B) go fisinjective and g is injective
(C) gofisinjective but g is not bijective

(D) gofissurjective and g is surjective

f:R — R QIO 007 OIR &1 f{x) = €' 8 g : R — R GHTSIE 50T 0 g(x) = 22|
Batgof: R—&RQWW"@T‘WNQ f) (x) = g[f (x)] 3P x € R,-9F S |
=

(A) g o f9tee TaRTae e £ utes fbas 7

B) gof9TT bad W2 g GTaF Baef

(©) gof T Bad 5 g Wioe Soififoast 7

(D) g o fToIRBAT W2 ¢ Sofdfoae

In order to get a head at least once with prabability > 0.9, the minimum number of times
a unbiased coin needs to be tossed is

(A) 3 : ~(B) 4
© 5 . (D) 6

.Wtﬂm@ﬂwwwm@a@%mwwaﬁ%ﬂw%ﬂ(unbmed)

TP FHACS TSI RS T 207 O et &=
(A) 3 | -~ (B 4
() 5 ‘ - (D) 6 :
| B _ | P.T.O.
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48. A student appeafs for tests 1, I1 and III. The student is successful if he passes in tests I, 11
orl, I[I The probabilities of the student passing in tests I, II and III are respectwely p. q

1
and - If the probablhty of the student to be successﬁll is 5. Then

) plEg=1 . B ql+p=l
' 1 1
(€©) pg=1 . @) ]

_wmﬁa‘wﬁ?ﬁ%ﬁml lmnmmmﬁﬁvfﬁ’rﬁmwmﬂ%m 11 3P ST 1,
I11 +i9PHI3 35T =27 | 1, nmnﬁ%mﬂﬂwwmwsﬁwwp,qel | 3%

TG TR TSR 5 7, R |
(A pl+g =1 | B qltp=1

i % | L
G paml. e @) p+g=]

49.  If'sin 60 + sin 46 +5in 20 = 0, then general value of @ is

+ X ' nn T
(A). 4, —3 . (B) 4> Tti6
.. NI X ' - nw - %
(€) Z>2nm £3 (D) - 4 , 20m 2
(n is integer)

3 sin 60 + sin 48 + sin 26 = 0 T, BT 07 AR Hf Z61

W) Goomx3 (B) Goom +% |
. m ’ . 2
(©) 5520w +5 ES (D) -7y, 20m %
- (n bﬁ'vicfy[\m i ' s

. - A N
50. If0<A< %:— then tan™! (5 tan QAJ +tan~! (cot A) + tan~! (cot® A) is equal to

A

A5 ® © 0 D,

oy 1
0< A e <3 ’.{(E{, tan" (2 tan 2AJ + tan" (cot A) + tan~! (a::cttJ Y RUERND

=R

A 3 . ® = el e (D)
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Category — II (Q.51 to Q. 65)

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.

ﬂﬁ%@ﬂhlﬁ%ﬁ@@ﬁﬁ2%ﬂﬁ|@@@ﬁﬁ@%@@ﬁ@@%@@ﬁm
b, a4 16T AN |

51. The normals to the curve y=x>- x + 1, drawn at the points with the abscissa oy ==

and x, = )
(A) are parallel to each other ' (B) are pair wise perpendicular
(C) are concurrent (D) aré not concurrent '

: 5 .
A y = 22— x + -G8 G 5 RS @ x, = 0, 3, = -1, x, = 5, OR Rrjaiis wiFs
wfweEay

(A) SIF-IET TEAE (B) &fis YoteT QT WA Tt o
(€) g (D) i 7 '
52. The equatioﬁ xlogx=3-x _ _

{A) hasno rootin (1, 3) _ ' _ (B) has cxactly one root in (1. 3)
(C) xlogx—(3—x)>0in[l,3] (D) xlogx-(3-x)<0in[l,3]
xlogx=3 — x FMFIEE ‘ '
(A) (1, 3)Te @H IS @R - (B) (1, 3)-(S Q{03 st SR

. (© [1,3}-Sxlogx-(3-%>0 (D) [1.3)-Sxlogx e W el

53. Consider the parabola y2 = 4x. Let P and Q be points on the parabola where P (4, -4) &
Q(9,6). Let Rbca pomt on the arc of the parabola between P & Q. Then the area of
APQR is largest when

(A) ZPQR = 900° . ® R4

o Ry o o r(1L3)

g y2 = 4x-f BT P (4, -4)'8 Q (9, 6) 76 R | 3 5 ST T, P8 Q-
_WWR@%E@@W@QR@WW@

(A) ZPQR=90° . (B) R4,4
© Ru’l) . R[l.i—]

B _ o i - (. ' . P.T.O.
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54. A ladder 20 ft long leans against a vertical wall. The top ¢nd slides downwards at the rate
of 2 ft per second. The rate at which the lower end moves on a horizontal floor when it is
12 ft from the wall is '

]
@ 3 R

| | | 7
© 2 oo o

20 5 o719 R A0l RGIET caeT P | 2T TR eTRes 2 T IR e
i 130, | 42 - o ARSI 4T GGt (R 12 35 ¥ ©4 BT SR 31 X4

8 : 6
a3 - B) 3
3 L. 17
(S D) 7

s5. For 0 <p <1 and for any positive a, b; let I{p) = (a + b)P, J(p) = aP + bP, then
(A) 1{®)=>J(p)
(B 1P=lm

© 1®<I@in[0.5&10)>1@)in [g wj

(D) 1(p)<I{p)in E,«J&J(pwl(p) in [0,

0<p< 193 G P HIIRP FPT o, b-G7 S WA T 1(p) = (a + b)P 2 J(p) = aP + bP,

(A) 1(p)>J(p)
(B) I(@=Jp)

(©) [0,51-651 () <7 (p) &3 [gm} -GS 1(p)> ] (p)
©) Ew] @ 1(p) <J (p) SR [0, 5105 1 (p) <1 (p)

B 22
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-3

Let o =1+ 3\ + 1[2, B =1 j]\ ~ % and \? =1+ ? ~ K be three vectors. A vector 8, in the

1

plane of o and ﬁ, whose projection on -“;" iSI_\E . is given by

(a) -i-37-3k . (B i-3j-3k
(€ <543] w8k | | @ i+3j-3k
AT o =1+]+k B=1-7-k y=-1+]-kfoifre¥a 1 0 ¢ f-97 o wmiys

QPG (©FF 5, T SCHH ¥ -Qﬁ@ﬁaiﬁ% G

- A A O T . ' ~ A A
(A) —1-33-3k . (B) 1-3);-3k

o LR o A A
© -7T+37+3k - @) 1+3)-3k

Let o, E, ? be three unit vectors such that aﬁ = a:{’ = 0 and the angle between B and ? -'

is 30°. Then o is

Ay 2BxhH B 2BV

© 2B x7) N @) Bx7)

ARG, B, 7 A T SR G @ of =y =0 9% f 8 T 9T MU @

30°| TG o 5@

@ 2BxP | ®) 2@
© 2Bx7) . @ BxD

23 | P.T.O.
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59.
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Let 2z, and z, be complex numbers such that z, # z, and |z]| = |22|. It Re(z;) > 0 and

z, + Z, -
Im(z,) <0, then 25 is
& “one " ° | © (B). real and positive
(C) real and negaﬁv&; _ (D) purely imaginary
AT T 2, B 2, 5 SboT AT 97T @ 2, 2 2,8 || = |2,
| i : i3 T
Tt Re(z,)> 08 Im(z,) < 0 WS _
(A 9 . . (B) IS AT
(C) dBIQAMIT (D) @R e R

From a collection of 20 consecutive natural numbers, four are selected such that they are
not consecutive. The number of such selectionsis . '

(A) 28417 _ (B) 285x17
(C) 284x16 | - (D) 285x16 _
206 #ieea Freifae s e Qe oRfG 74 WiT O @R Ger 79 @ AensfE

IR TP ST T | TP (R (TG AT

60.

(A) 284 =17 - : ; (B) 285x=17
(C) 284 x16 . (D) 285x16
T T 1
cos—  sin—
The least positive integer n such that 41t ?c is an identity matrix of order 2 is

—Sin— C0S—
-4 4.

b S

(A) 4 B) 8 © nr @) 16

n-Q7 @ FaSH GG PR W Sy

' A0

'c_osE - sin-Ei : :
f}tJ_ GG 2 NAF W TG TE, O T

—sin—  cos— : ' sz T

: 4 _4

(A) 4 (B) 8 Iy 12 (D) 16

.24
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61. Let p be a relation defined on I, the set of natural numbers, as
p_='{(x,y)eNKI*Q:lr+y=4]}Then |
(A) pis an equivalence relation (B) p is only reflexive relation
(C). . pis only symmétﬁc relation g (D) p is not transitive
TSI T OT5 - 7 p P et e : |
p={(ry)e NxN:2r+y=41}

CICH |
(A) p ISR (B) p SR WW M
() p R AW TEw (D) p RN TR

| (A+xp @+2p 1 |
62. If the polynomial f{x) = I (1+x)0 (21 x)" | then the constant term of f(x) is -
" e 24+aF .1 (_1 1- x)e ' _

(A) 2-32"+2" = Copgy Besatep”

() 2xgat-p" = ° i 2824 2"

[ and b arc positive integers] . . '

: 4R @+app - 1 ;
MmaerEPtin=| | (1+x° @+0° |3, OF fx)-97 &35 *M 278
@+x)p 1 (1)

Ny R e ®) 2+32°+2"
(C) 2+32°=2" ' . i) R - L
' [a'3 b ST AR

63. A line cuts the x-axis at A (3, 0) and the y-axis at B(0, —3). A variable line PQ is drawn
perpendicular t6 AB cutting the x-axis at P and the y-axis at Q. If AQ and BP meet at R,
then the locus of R is

(A) x*+y>-5x+3y=0 (B) 22 +y*+5x+3y=0
(©) x2+y2+5x-3y=0 £ (D) x2+y>-5x-3y=0
G TRARA x-BPHE A(5, 0) F0® @32 y-op%eF B(0, -3) Rrqre o 1 | 936
“AfreereT (U7 29 PQ, A1 AB-F Tl 779, €32 x-S P e @ y- WWQ%‘{F
@R FE | A AQ @ BP, R-fre fifers 271, ©@ R- 97 FRRA T
(A) x*+yr-5x+3y=0 (B) x2*+y2+5x+3y=0
(€) R+y+5x-3y=0 . (D) X2+y?-5x3y=0
B -" e 25 | P.T.O.
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- 64.. Let A be the centre of the circle x2 + y?—2x—4y-20=0.Let B (1, 7) and D(4, — ) be
two points en the mrc]e such that tangents at B and D meet at C. The area of the
quadnlateral ABCD is- E :

- (A) 150 sq. units : (lé] 50 sq. units

© T5squnits . (D) 70sq. units |

R pte 4y —20= OW@@!{T’[AIWWB(I 7),D(4 -zmmﬁﬁﬁﬂﬁ%
R @ @ B @ D Reus s =rfoa ¢ Reqs o ¥ | 56 ABCD-47 aFareet

ﬁ . .
L(A) 1503 93T (B) 5035 97
© 715%fex® (D) 0faws

( - s
-—2 sinx, 1fo-.§

65. Letfi)=% Asinx+B, 1f——<x<2 Then.

cOos X, ifx =5
. :

(A) fis discontinuous for all A and B
i) “Pideontiipns tnall A s Tl
©) f is continuous for all A =land B=-1
3 tD_) fis contl:nuous for ali real hv’alues of A, B'
r-—2 sm'x | zrﬁﬂ—%iﬂ

N R f(x) =3 AstL+B zrﬁ--<x< =T | G

Cos X, ﬂﬁxézﬁ

L
(A) TA, M@wa@'@
B) A=-1, B—-l-xﬂa@?ﬁfﬂ@*
{C) A=LB= 1 9 G f @
D) A, Bga 701 IR S £ 798
B o e 26
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Category — 111 (Q.66 to Q.75)
‘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 considered wrong,
but there is no negative marking for the same 'z_md zero marks will be awarded,

43 31 R Bww o1 | 37 3 o1 Bwx Ficer 2 1 oM | 3 ol gt B A AT
938 1o Treaa 317 FfB A1 UM ST A 2 x @ M D BeF (18T TR i T2
+ ST G ol B < i AT | At I BT R (R 2 1 iR S
mﬂmwwwﬁmﬁwwmmmimmmwmm
1T, rfi Ay 7 A |

66. Letf(x)= cos[%], x # 0 then assuming K as an integer,
; Bl e - =]
(A) f(x) increases in the interval (ﬁ y ﬁ]

| 1
(B) f{(x) decreases in the interval (21( T 2k_]

_ ' . 2 Iy 1
(C) fi(x) decreases in the interval (Ek 72 9kt 1]

, 1 )
(D) fix) increases in the interval (Zk T IJ

¥ A1 f(x) = oos( JAiOCWk‘I‘fW’WW.

‘ 1
(A) T (Ek = i) @ f() THIET

& sl

(©) (

!

—

k) O {lx) FHPHI

l"I

0@ f(x) FHZPHIA

l\.‘i
I\J
\..,___,/

]
-~
+ |
&)

(D) WTFT( -._,kH]rfm—n?ﬁf:rm

B 27 - P.T.O.



67.

- 68.

69.
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Consider the function y = log, (x++/a2 +1),a> 0, a 1. The inverse of the function

(A) doesnotexist A B) isx= 105;51:‘:. (y +4Jy? + 1)
(C) isx=sinh(yma) (D) isx=cosh [— yin '5)

y=log, (x+\!_3~3.+]),a“-)0,ail WWW%@GW

@) e R O ® xolog, D)

(C) x= s.inh(y Ina). (D) x= cosh (—. y in %]

2+
)
1 1 , 1 1
(A) —Eﬂl«c:—z’ (B) _E{I_<§
- 3 3
(C) -1<l<1 = w2 DY —5elEs
: : .
5 ogin y r_"cos;’»xdx ,
WA= | S5 dx | PIORE
' 0
- al 1 : B 1 I
&) —gslzg - . e [B_} __§'<1.<-_3_'
' " , = g o8
(0  —1<I<1- : ; (D) -5<I<3

A particle is in motion along a curve 12y = x°. The rate of change of its ordinate exceeds -
that of abscissain : ' *

(A) 2<x<2 _ LT @y we=ng
(C) x<=-2" . 1 e (D) x>2 _ .

ol I It 12y = TRRR AR T | 2219 QU <R 2 or @it
(A) 2<x<2 g g (B) x=+2

@y mEege o | (D) x>2

_28
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The area of the regmn lying above x-axis, and included between the circle »* | y? = 2ax -
& the parabola y* =ax, a> 0 is ' '

(A) 8ma® " (B) a2 E—%}
161a® | ' _ 27 o
(©) E,‘a- e n[?-}-Sa'—] .

x-S B 9 22 + y2 = 2ax @ SR y? = ax, a > 0-9F TR T SHEH CFae

£a
(A) 8ma? | ®) 2 [%-%]
© 16;'ta2 P ’ = | (D) 7 [%8‘34_332] |

If the eqLLation x2 L ex +d = 0 has roots equal to the fourth powers of the roots of x* + ax

+b =0, where a® > 4b, then the rools of x* — 4bx + 2b% - ¢ = 0 will be

(A) bothreal - - {B) bbth negative

(C) both positive - ' , (D) one positive and one negative

2 - ox + d =0 TP Mo, 12 + ax + b = 0 AN TSR BgHICe 0 A
T a? > 4b, GO 42 — dbx + 2b? — ¢ = 0 ATPATR Rorsfer 7
(A) TORRIT | (B) TOE WU

© TemRmeR D) e S @ e

72.

On the occasion of Dipawali festival each student of a class sends greeting cards to

. other’s. If there afe 20 students in the claSs, the number of Cards. sends by students is

(A) 20c2 (B) 2P, (0 2x2C, @) 2x2p,

%mﬁ@em@ﬂam aﬁﬁmwmwmwm | afy
IS, 20 S TGN ATF, BT (2 PG 747

(A) 2{}C2 . (B)y | 2{)1:.2 (C) 2 % ?,HC2 P (D) 2w 2(!1:)2

29 - | P.T.O.
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In a third ordt_ar matrix A, & denotes the element in the i-th row and j-th column.

Ifaij =0 fori=j '
=1 fopi ¥
=—]fori<)
Then the ma‘;rix is
{A) skew symmetric - “ (B) symmetric

(C) - not invertible : (D) non-singular
GO @0 WG A- i-57 S 3 j-SF BET B a; @I
TR ;=0 fori=j

=1fori>)
==l fori<]
(A R-afem (B) &feom
© fRewGEes (D) oK wifGe

The area of the triangle fon_néd by the intersection of a linc parallel to x-axis and passing
through P(h, k), with the lines y = x and x + y = 2 is h2. The locus of the point P is
(A} x=y=1 B =gy @ w=ldy . (D) x=-(1+y)

P(h, k) %‘-‘fﬁﬁ’* x-S0 ARG FAE@A €98 y = x 8 x + y = 2 SFei@dazq aldl 5ifide

. fagresm ovawet h? | P e e =

(A) x=y-1 B) x=-(y=1) (C) x=1+y = (D) x=-(1+y)

A hyperbola, having the transverse axis of Icng‘[ﬁ 2 sin 0 is confocal with the ellipse
3x% + 4y = 12. Its equation is . |

(A) x%sin®0—y? cos?0 =1  (B) Pcosec?d—y? sec?B= 1

€ 3+ YZ) sinZ@ = 1 + y2 - (D) 2 cosec?0 =2 + y? + s5in%f

mﬁww&wﬁmm |m@%3#+4y2=12@wﬁwf‘@13ﬂ?1
R 2

(A) ¥ sin20 — y2 cos20 = 1 _ (B) x2cosec? - y? sec?0 =1
(C) (2+y?)sin?f=1+ y- (D) x?%cosec?® =x2+ y? + 5in?f

30
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