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INSTRUCTIONS
1. This question paper contains all objective questions divided into three categories. Each

question has four answer opions given.

2. Category-1: Carry T marks cach and oniy one option is correct. In case of incorrect auswer or
any combination of more than one answer., '3 marks will be deducted.

3. Category-11 : Carry 2 marks each and only one option is correct. In case of incorrect answer
or any combination of more man one answer, '> marks will be deducted.

4. Category-1ll: Carry 2 marks each and one or more option(s) isare correet. It all correct
answers are not marked and also no incorrect answer is marked then score = 2 - number of
correct answers marked + actual number of correct answers. [f any wrong option is marked or
i any combination including a \\Iona option is marked. the answer will considered wrong.
but there is no negative marking for the same and zero marks will be awarded.

5. Questions must be answercd on OMR sheet by darkening the appropriate bubble marked
{A). (BL (Oyor (D).

6. Use ouly Black/Blue ball point pen to mark the answer by complere filling up ot the
respective bubbles.

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

8. Write question booklet number and your roll number caretully in the specified locations of
the OMR. Also fiil appropriate bubbies.

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

10. The OMRs will be pracessed by electronic means. Hence it is liable (0 become myvalid it
there is any mistake in the question bookler number or roll number catered or it there s any
mistake in filling corresponding bubbles. Also it may become invalid i there s 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 ol candidate.

11. Candidates are not allowed 1o carry any written or printed material. calculator. pen. docu-
pen. log table. wristwatch. any communication device like mobile phones ete. side the
examination hall. Any candidate tound with such items will be reported against & his licr
candidature will be summarily cancelled.

12, Rough work must be dene on the question paper itsell. Additional blank pages are given in
the question paper tor rough work.

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

14. This paper contains questions in both English and Bengali. Necessary care and precaution
were taken while framing the Bengali version. However, i any d1~.mr¢.pdna,\(1u] is ‘are tound
between the two versions, the information provided in the English verston will stand and will
be treated as final.

.
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MATHEMATICS
Category — 1 (Q.1 to Q.50)

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

combination of more than one¢ answer, %4 marks will be deducted

3T Tam o1 | Ee Bwg fitet 1 797 1T | w21 TuR fieat Wt cr e 93t B
e w R T AR |

If(2<r<n).then"C_+2."C_, +7C_, is equal to

(A) 2.7C,, (B) "C,., (C) "Cp, (D) ™'c,

g (2 <r<n), W, SR C,+2.°C,, | +C,,, 99 WA XA

(A) 2. nCr+2 (B) n+lcth (C) n+2Cr+2 (D) n*!Cr

The number (101} ~1 is divisible by

(a) 10 (B) 10° (C) 10 (D) 102
(101)1 -1 547G Aea @M =il ey 2
(A) 10* (B) 10° (C) 108 (D) 10'2

If n is even positive integer, then the condition that the greatest term in the expansion of

{1 + )" may also have the greatest coefticient is

n+2 B n ontl

(A) n-‘2<"‘<‘ n (B) n+1<'\< n
n+\ ) n+2 nt2 n+3

(€} n+2 Y S+ (D) n+3 Y nh+2

n QG A LA SAG T2 R (1 + )" 97 RSfon TN 10w 3725 7o T 34

A n <_<n+2 B n <_{nJrl
(A T2} n (B) 1< n

n+1{_{n+2 D n+2(_<n+3
(©) n+2 "V S+ D n+3 Y n+2

P.T.O.
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-1 70 13 -1 3
iff 2 1 -3 | =A.Then| -7 -1 25 'Is

34 e L R
(A) A° | (B) AT— A1,
(C) AT-3A-1, (D) 3A7 - 3A -4,

(I, denotes the det of the identity matrix of order 3)

17 0 13- s
AT 2 1 -3 g, o —7 -1 25 | qayma@
341 ) S I L
(A) A° (B) A —A-I,
(Cy AT-3A+L (DY 3A° =~ 3a -4,

(1, QAT 3 20 wptiddcen et am)

Pa a a

| bl

ifa. = {cos 2rm + i sin 2rm)' °. then the value of | a, 4.

pa a a

i N
(A) | (B) -1
€y 0 (Dy 2
a a  a
b2
’Jﬁar ={cos Zm+isin2rm)! Vg, w@ | Y, YL | g3 amERE
4 a Q
| hY Y
(A) 1 By -I
(©) 0 | Dy 2
2r XY oon{ntl) |
| . N
If'S, = 62— 1 v n2(2n ~3) |- then the value of Y S, is independent of
4r' = 2nr £z nin+l) ! v
(A} xonly (BY vonly
(C) nonly (D) voyvozandn
2r x o onn+]) ! )
grs =| or'-1 v n2n+d) wm eE Y S,
A -2nr z nin+l) ro|
(A) @Y x Faeers (B) @WYNIQ v (0o
(C) QYHIan Ftors (D} xv.z8n s
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It the tollowing three linear equations have a non-trivial solution, then
xtdayiaz=10

x+3by bz=0

x-2ev=ez=90

(A) a.b.carcin AP (BY a.b.carein G.P.
{(C) a.b.carein H.P. (D) atb+¢=0

v+ davtaz=0

NT3by+bz=0

x+2¢cyiecz=0

{(A) a.b.c¢ ST ATTOrS APE

(By a.b.c BETEF a5tfers YR

()} a.b. ¢ [o19e AsRete VUFE

(DY a+b+¢=0%4d

On k. arelation p is defined by xpy it and only it x — y is zero or irrational. Then
(A) p is equivalence refation

(B) p is retlexive but neither symmetric nor transitive

(C) pisreflexive &. symmetric but not transitive .

(DY p is symmetric & transitive but not reflexive

o 1-q 935 5 p GHFSIE SSRGS ST @ xpy T qH QI (@IeWIa I v - y 4
1 OpReT 2 | CTORE

(A)  p TGSl Sa=

(B)  p o TR 98 p Al w1, e 58

(©) p PG afom e p e

(D) p 2R @ FeETNa 6 p WA |

P.T.O.

n
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On the set Kk of real numbers. the relation p is defined by xpy. (x. y) € k.
(A) if |x —y] <2 then p is reflexive but neither symmetric nor transitive.
(B) ifx—y<2then p isretlexive and symmetric but not transitive,
(Cy if | >y then p is reflexive and transitive but not symmetric
(D} ifx > |y| then p is transitive but neither retlexive nor symmetric.
IR AR G5 -9 p G 5w @O TSRS I 2, xpy, (v. y) € K
(A & -y <2 W @E, p T R ARs 1 Seamme 97
(B) Tx-y<2mWEE, p PN ¢ dfeom Fw samia 71
(©) A ] > y W@, p P 92 Seapwaier Rpeg ofesm =
(D) AW x> |y] TS, p AU 5 o7 31 2ifesm 7

Iff: R — Kk be defined by flx) = ¢" and g : & — R be defined by g(x) = 12, The mapping
got: R — R be defined by (g« 1) (x) = g[t (1)) ¥ v € K. Then

{A) gofisbhijective but fis not injective

(B) gofisinjective and g is injective

- (C) gotisinjective but g is not bijective

(D) gofissurjective and g is surjective

f: & - R QITOIE MWIE HME @ {{x) = e' 3 ¢ : K — K QITGIE AW @ g(x) = 12
fBat g o £: R - K QSN MBS SR @ (g o f) (v) = g[f (x)] T x € R.-GF S |
wiqd

(A) g 9033 Boifioad 5% i Bad =

(B) go D bW @ge ¢ 453 oad

(C) g0t QP bae g ¢ Wlow Tofafbad 7

(D) g ot TofafEas 9ge ¢ Sotfaibas

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

(A} 3 (By 4

(Cy 5 ' (> o

TS QI (TG G AGEA 0.9 A O @ 28TR T GG AFASRT (unbiased)
LENE A TOJR [Ae 3900 J@ @7 722 =57

(A) 3 (B) 4
{C) 5 (D) o
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A student appears for tests I, 1L and 1L The student is successful it he puasses in tests 1
or I. 1. The probabilities of the student passing in tests [ [1 and 11i are respectively p. g

| |
and 5. If the probability of the student to be successtul 1s 5. Then
{(Ay ptl+q=1 (By qii+p=1
1 1
C = | D) —-—=]
(C) pq {D) p T g

qF gy BT AT I u-emmwgmﬁﬁfmwmﬂﬁml. 11 #TPF ST 1,

1
11 (S o7 78 | 1. 118 (11 957 7FgaR TEETE SR 39 T p. g 8 5 | T

|
NG SR HEIIAN 5 T, S
(A) pll+q)=1 (B) q(l+py=1

=1

: ]
(C) pg=1 (D) }j+q

If sin 66 + sin 40 + sin 26 = 0. then general value of 8 is

nm T nw T
(A) RELL ig (B) RRUL ig

nm bi nm b
Y -2 + =
3 (D) 320

{n is integer)

% sin 60 + sin 40 + sin 20 = 0 3¥, B & T YA T 5

T

(A) .nx 3 (B) .mm i%
(©) Foom 3 (D) 20w £

(n & 7[R

| .

fo<A g%. then tan™! (; tan 2A] +tan~! (cot A) +tan ! (cot’ A)is equal to

T T
(A) 3 (B) = (C) 0 (D) 3

‘1 X

0<A< % e, tan™! L; tan 2Aj +tan™! (cot A) + tan™! (cot’ A) QI T

Y T
(A) 3 (B) m (€) 0 D) 3

7 P.T.O.
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Without changing the direction of the axes. the origin is transferred to the point (2. 3).
Then the equation 3= -+ v2 — 4y — v = 9 = () changes to
(A) =y 40 (B) s +yvi=4

E 3 3

(C) "=y - Qv - 12y - 48 =0 (D} a7 - v1=9

SRR T TS - TR0 (2. 3 Repre grsie 20 | o
1= - _\-'3 —dv—b6v 4= }ﬁwcl .Bﬂ "f%‘?z WO WG TE

(A) a2yl =4=0 (B) xeyi=4

(C) a7~ Vo Sy — [y =348 =10 (D} v~ }.-3 =0

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

AT T Ay - 6y - 9sint ot 13 cosT o= 0 ds 200 The cquation of the locus of the point
Pis

(A) W HyT=dyrov-9. 0 (B} -3y —dx+6y-9-0

() 8- }-‘3 ~dv V-0 Q) DI }'3 FAv -0V 90

TS AE A TG 4= = v+ 4y 0y 9sin o - 13 cos” ¢ = 0-47 23T 79 P (13 03
Sl 2o faEd NYaS! (@9 261 200 | GIOFE P iva A9 3@

(A} ¥y dv 6y - 0=0 (B) ¥~ yi—dy- Oy +9=0

4

(C) x v - —6v—-9=0 (D) 4y +dv—06y+9=0

The point Q 1s the image of the point P(1. 5) about the line v = v and R is the image of the

point Q about the line v = - The circumeenter of the APQR is

(A) (5. 1) (B (-5.1)

(C) {1 =5) (D) (0.0

v = v FFER FETE P(1. 5)-47 Aol 57 Q 7y @@z v = - sHerEd TS 0-99
Afsfe =1 R 35 | S APQR-«3 e &=

{(a) (5. 1) (By (-3,

() (1.-%) (D) (0.0
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The angular points of a triangle are A{=1. =7). B(3. 1) and Ctl, ). The equation of the
bisector of the angle ZABC 15
(A) x=Ty—2 (BY Tviox-2

(C) v=7Tx-

et
[

(D) Ty=v+2

ol fagrem feafs @i Koy 267 TIFH A-1.- 7). B3, 118 il 4) | 0B LABC
Q7 FHFL ST SR T

]

(A) x=Ty=2 (B) Ty=x

[

(C] V= Ty+2 (DY Ty - y -

~ - . ~ . . - hl bl - .
If one of the diameters of the circle. given by the cquation x= — 3= - dv =0y - [2=0.182

chord of a circle S. whose centre is (2. =3 ) the radius ot S is

(A) /41 unit (B) 33 unit

(C} 52 unit (D) /S unit

232 = dy by — 12 = 0 0T GG T (2. -3) FERME S e 9f S | G S-

qg e ==

(A) \F1 9F% (B) 313 9T
(€) 2O D) 39T

A chord AB is-drawn from the point A (0. 3) on the circle - 4y - (v—3)y =0.and is
extended to M such that AM = 2AB. The locus of M s

(A) A~y - Ry -0y~ %=10 (B} a3+ yvr+¥y=(y ~9=0

(C) =y +8-6y-9=0 © (D) a2y oSy -6y HO=0

qE a2+ 4+ {y - 3 = 0-4F BT A (0. 3) ROP O AB IRIFE T 8 O @I M
i SPEIEG %61 U@ AM = 2AB 2% | (CTUHTA M-&T TR[AY &

{A) '\.2 + }_-2 _ 8_\' _ 0) + L) = U (B} _\.2 - .\.1 . 3\ ("\. = U

() v+ }_.2 + 8y - by — =1 (D) .\'2 i }_.3 Sy - Oy 9 =0
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2 2
2

Let the cccentricity of the hyperbola 275 =1 be reciprocal to that of the ellipse

7+ 9y? = 9_then the ratio a2 : b2 equals
(A) 8:1 By 1:8
(C)y 9:1 Dy [:9

=

4 AP RS 3 - 73 = 197 st Boqg a2 + 0y? = 9-47 BUHEER ST |

O a” ; h2-QF W X
(A} R:1 (B) 1:8
() 9:1 (D) 1:9

Let A, B be two distinct points on the parabola y* = 4x. If the axis of the parabola touches
a cirele of radius r having AB as diameter. the slope of the line AB is

(C)

T 9 WS v = 4v-97 &7 A @ B 4ft foq Ty 1 af ot o, AB g7 @ 1
FeigRRE gfb graz =rfe 23, TR AB @R Rl 7@

= 1

|
(A) -7 (BYy = ()

r . r

Let P(at®, 2at). Q. R(ar’. 2ar) be three points on a parabola y= = ax, If PQ is the tocal
chord and PK. QR are parallel where the co-ordinates of K is (2a, 0). then the value of 1 is

t ] —t-

(A) 7T {B) t
SRS t2— 1
© = D) ——

NCT 39 P(at’, 2at. Q. Riark 2ar) SR{S y7 = 4av-9q SoAfw Reafs g | afr pQ
SigqEiGa TS <ot 27 @32 PK. QR SWISRIE 27 @I K 97 TFTE (2a. 0), (0% r-
SERNCH

A t B I —t-

(-‘ ) I _IE ( } t

c S, -1

© = D) ——
H
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Let P be a point on the ellipse \T’- + ‘\_% = | and the line through P parallel to the y-axis.

meets the circle x° + v2 =9 at Q, where P. Q are on the same side of the x-axis. If R is a

!
point on PQ such that _6 = 5. then the locus of R is

_\f_ 9y* 2y
(A) G+5y=1 B) 55!
S 0y
€y §gtig=] (D) Z9*9=1

wwpﬁﬁfﬁ§+3§= | Borqraa et g @se p Reponil y-orosa e 9

@A A2+ y? = 9 T Q Lo (= S, @A P. Q x-S0 qF% fear A | I R.

PR |
PQ-aq Tlx i @fl ] T @y = 3- B R- G IBRAY I

E) Xy
(A) g+39 =1 - (B) Fgtg=l

.2 ()_\_.2 2
© % (0) G5+g-!

" A point P lies on a line through Q(1. ~2. 3) and is parallel to the line 7 =3 = %, If P lies

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

(A) AJ42 units (B} /32 units
(C) 4 units (D) 5 units

Q. -2. 3) T @ T=3-% cuw resm @t S Ry op
P, 7\+3y 4z+22*0_ﬁ3@9fﬁ?§ﬂ,WPQmﬂ§Cﬁ

)y 42 9T ) 32 9TT

(C) 4 QP (D) 5 PP

The foot of the perpendicular drawn from the point (1, 8. 4) on the line joining the points
(0.-11,4)and (2,-3. 1) is

(A) (4.5.2) (B) (-4.5.2)

(C) (4.-5.2) (D) (4.5.-2)

(0. 11, 4) 8 (2. -3. 1) R*RER AT FFRAL T (1. 8, 4) R HFS o

M EAIE 21

(A) (4.5,2) (B) (-4,5,2)
() (4.-5,2) (D) (4.5.-2)

1 P.T.O.
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The approximate value of sin 317 is
(A) >05 (By =0.6
(€) <05 (D) <04

sin 31° -9QF YA &6

(A) =05 (B) =06
(C) <0.5 ' (D} <04
Let fi(x) =e" fi{(x) = ¢ At t (x)y=e B for all n > 1. The for any tixed n.

d .
e fn(.\') is

(A) ) | (B f(v)f, (v
(€) f W), ) (D} (v f (et
RO 39 6T n > 1-GF &) £,(x) = e, fo(0) = "L L f () = e MY | o S -

d .
9T S 3 (v) @

(A) ) (BY i)t (v}
() f )t ). Q) (DY £yt (v)e”
] — v
The domain of definition of f{x) = TH s
{A) (oo =1) U (2. o) (BY [l 1w (Z.eo) U o.--2)
(C) (oo 1) W2, 00) (D) [ 1]w(2.90)

Here (a,b)=Ixta<x<b) &[ab]=Ix:a<x<bh'

]__'_
f(x) = fﬁ-‘ﬂﬁﬂ?@ﬁ@@ﬁm
(A} (—oo, =1) U (2, o0} (BY [-1.17U{2. 00) U (—co, -2)
(C) (o0, )L (2, ) (D) [~1. 1] w (2. o)
Ty (a.b)=ix:a<x<b) & [a.b]=!x:a<x<b!
12
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Let f: [a. b] — F be ditferentiable on [a. b] & k € F. Let t{a) =0 = t{h).
Also let J(x) = t7(x) =k £{x). Then

(A)
(C)

T T4 £ {a. b] — E SIOPEHG [a, b] - (S BITPEAEIN €I k € 1 49 fa) = 0 = fib)

J(x) = 0 for all v € [a. b} (B) J() < 0forallye [a. b]
J(x) = 0 has at least one root in {a. b) (D) J{x) = ¢ through (a. b)

932 Jix) =ty + k () | CTTHLA

(A)
(B)

JPA v € [ b] =4 T J(v) = 0
et x & [, b] —QF T Hy) < 0

(€} J(0) = 0-GF (a. b) —(5 ST PG IS ST,

(D) (a.b) -9d A Hxy) = 05"
, . s {1 —h) (!}
Let fix) = 3x!" = 7% + 540 = 213" + 3x-— 7. Then hl‘i]“%%};u
. 50
{(A) does not cxast (By 18737
53 22
(Cy 7% (D} 1573
t(1 —h) -f{1
FOA 97 flx) = 310 = 7o = 530 - 2163 ~ 332 7 | (oG lim RI-h) 1) ) )
nso h't3h
30
(A) -3 ofeg (33 (B) 2@ 3
53 ' 22
(C) W3 (D) W7

Let £ [a, b] — ® be such that {is ditfercntiable in (a. b). f is continuous at x=a & x=b
and moereover f{a) = 0 = f{b). Then

(A)
(B)
(C)
(D)

there exists at least one point ¢ in'(a. b) such that f (e)=1{¢)
t’(x) = f{x} does not hold at any point in (a. b} -{?
at every point of (a. b). (3} > H{x) I
at every point of {a. by £ 7(x) < tlx}

f:[a, b} » E GQF @ £ (a. b) (O WBIPSAWE] | 1 x=a 3 x=b BRI IRICICRNEN
f(a) = 0 = tb) | CTCHA

(A)
(B)
()
(D)

(2. b) (S @ G5 [ -9 ST SR T GFEA £ 7(e) = £ (e) T
(a.b) Q7 @ fIFC0R £ /() = fly) I Al

(a. by 9T &R 08 £7(v) > 1) T

(a. b) g &tfs R0 1) < () TR

13

P.T.O.
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Let f: R — R be a twice continuously differentiable function such that

f{0) = f{1} = £(0) = 0. Then

(A £70)=0 (B f7(c)=0torsomece k
{(C) ifcz0.thenf”(c)#0 (D) f'(x)>0forallx#0

AP R - R -85 @ Saeaoiai 5w 32  Fe @
f(0) = f{1) = f*(0) = 0 | CTCHCA |
(A) f7(0)=0 (B) @R ce REMZ @A) =0
(C) MO SRE” ()20 (D) P x = 0-9d S {7 (x) > 0 J |

- 3 . .
A e Fxcos® x—sinx] . : - .
If Je s [: dx = e " *f (x) + ¢. where c is constant of integration. then

cos” x
fix) =
(A) secxy-—ux {(B) x-secwx
(C) tanx-—x (D) x—tanx

% f esin {-" oS X - Sin ﬂ dv =¥ f (x) + ¢ T, @INH ¢ SWF $IF, OF flv) =

cos*y !
(A} secy-—u _ {B) x-secx
(C) tanx-—x (D) x-tanx

iIf ff (x) sin x cos x dv = .‘2“(“]"3‘5‘1121—3) log £ (x) + c. where ¢ is the constant of integration.
then f(x) =
2 2
(A) (b2 ~ a)sin 2x (B} Zbsin v
2 2
) {62 — a%)cos 2x (D) ab cos 2x

) |
fw J f(x)sinxcosxdy= m log t (x) + ¢ T, @Y ¢ 3 ST HF, O f(v) =

2 2

(A) (b? — a?)sin 2x (B)  bsin 2%
2 2

© (b - a?)cos 2 D) 76 cos 2x

14
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/3

36. IfM= J 0 dv,N= J B el dx, then the value of M - N is

37.

{)
{(A) W
(C)

w2

T M = f
{

(Ay =

&y —%

The value of the integral | = J

(A) 7 log 2014

(C) mlog 2014

2014

COS X
5 dx.
X+ 2

(x+1)°
{}

(B)

+I1H

(D) n+4

4

T sin X cos X
N= J — = dxy 2, OIGREI M — N-G9 JH {

(x+ 1)
]

1A

(B}

(D) n+4

Mitd
“tan! x
X

dyis
1.2014

(B) >log2014

1
(D) E]og 2014

-1 .
= Jtan X dx SIS NIF &1 :

RY
1-2014

(A) 7 log 2014

(C) 7 log2014

T
(B) 7 log2014

1

(D) 3 log2014

15

P.T.O.
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T
38. lLal= S“\] A dv. Then
x4
!
(A) 3 1= 1 {B)
. 3 2
1) < < o (D)
T
I OF [ = I S”:_'\ dyv | TCHCE
.1
[
{A) Sil_i (B)
- . ?\ 2
{C) bl bt 6 (D)

B
ehm IR

39, Thevalucofl =

elun'lt.~:ir1 v el;m"i{cns Xl d, is
r2
(A) 1 (B)
(C) ¢ (D)
a2 _
. t:Lln'rh'in.\']l

L l:r;m'lmn o Cl'.m' ]'Lms v dv- Qg W A
(A) (B) =
(Y ¢ (D) =m?2

16
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The value of

lim 1 {%<3<:3£+St:v.‘:3
n—)wn ) 4n

(A} log, 2

C ad

() It

lim - {sec” L 4sec”
im = §sec” — +sec
N oo 4n

(A) log, 2

c 4

(C) T

The ditfterential equation representing the family of

parameter, 1s of

{(A)
(€

T d 567 261 GTAITA ISE-2AHT1 y2 = 2d (v + A[d)-97 SRaeT ¥TFell 1

order 2

degree 3

r
—+
4n

M-2018

hl n” .
v SECT— |18
f

(B)
(D)

n
{B) 3
(D) ¢
E}kﬂ?&'ﬂﬁb\?
4n
n
(B) 3
(D) ¢
curves },2

degree 2

degree 4

2d(x + \/E) where d is g

(A) 2 TR (B) 29re a1
() 3are R (D) 4 9% [AFE
. . , dy 5 3 v _
Let v(x) be a solution of (1 -~ x~) T 2xvy - 4dx?= 0 and y(0) = 1. Then v(1) 1s cqual to
1 1
(A) 3 (B) 3
I
() 3 (D) -1
= 4 (1 + .\-3)(% + 24y - 432 = () STRIGAER yix) QF0 TR Q32 ¥(0) = —1 1E@ o)
LIG)
| |
(A) 3 (B) 3
I
) 3 Dy -l

17
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: . : : o 1 o
The law of motion of a body moving along a straight line is x = 5 vt, x being its distance

from a fixed point on the line at time t and v is its velocity there, Then
(A) acceleration f varies directly with x

(B) acceleration f varies inversely with x

(CY} acceleration fis constant

(D) acceleration t varies directly with t

ﬁﬁmwwﬁwiﬂx:%w,mmt, v 57 Sfe@st €38 v &
SIASHANTE BAlNE 10 S K e Tae iew | T

(A) TR 1, ¥~ ST AETCST SR |

(B) 929 f, x-9T AF [I91AT® (SR SIE |
(C) I f T

(D) T29 £, t-9F JF TS SIS |

Number of common tangents of y = x* and y = —x* + 4x — 4 is
(A 1 (By 2

(C) 3 (D) 4

y =128 y =17 + 4y — 4 -QF AF =g Jedp

(A) 1 (B) 2

() (D) 4

Lad

18
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Given that n numbers of A.Ms are inserted between two sets of numbers a, 2b and 2a, b
where a. b € K. Suppose further that the m™ means between these sets of numbers are
same. then the ratio a : b equals
{A) n—-m+1l:m (B) n-m+1:n
(C) n:n—-m+1 (D) m:in-m+1i
a, 2b Q32 2a, b TP V& n TS TSI FUIT SFGS 71 251 @AH a. b e K |
A B9 & 5R APWIETR TLPE m TH FUFE S50 S | CTOHE TS a © b T
{A) n—-m+1:m (BY n-m~+1:n

(Cy n:n—-m+| (D) m:n-m+1

Ity +log, (1 +2Y) =xlog,, 5 +log,, 6 then the value of x is

1 | 1
(A) 5 B 3

b

(¢ 1 (D)

v+ log (1 +2Y) =xlog,,5 + log;, 6 3, O x-9QF FA I

] |
(A) 3 (B) 3
©) 1 (D) 2
~ 10
[£Z = sin 22 icos= then Y. Z. =
;= sin Ty i1 then 2 Z,
(A) ~I (B) 0
(Cy i (D) —i
_ 2 2 10
Z,=sin = —icosT] T Y 7, =
r={
Ay -1 (B) 0O
() i Dy —i
19 P.T.0.
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7, 7

. A -
If 2, and z, be two non zero complex numbers such that ST, = 1. then the origin and
- SIS
the points represented by z, and z,
{A) lie on a straight line _ (B) torm a right angled triangle
{C) torm an equilateral triangie (D) form an isosceles triangle

Zsy

z, 3 i
2, @ 2, 7 S Wil A @ @ 7T = 1) GORE IR GR 2 S 7,9

Z
afsfigesa kg
(A) G2 AT VP (B) w3l s fags stor a0
(©) R ool s fegs s e (D) @y @3Ts iR Rags 5159 993

It bbb, = 2c, + ) and by, by, c,, ¢, are all real numbers. then at least one of the
equations x° + b,x+c, =0and X7+ b,y + ¢, =0 has

{A) rcal roots

{B) purely imaginary roots

(C} rootsoftheforma+ib(a.be k.ab#0)

(D) rational roots

W bb, = 2Ac, + ) B, by by ¢ ¢, SR AT A, ORI AT
¥4 b e = 0887+ byy + ¢y = 0-97 STHS G

(A) T IR AE

(B) <R Ftgie s W@

(C) a+ib(a.be K, ab#0) SFEI IS AP

(D) Fe% ey YA |

The number of selection of n objects from 2n objects of which n arc identical and the rest
are ditferent is

[A} an (B} an f

(Cy 2"-1 (Dy 27t

Yy WP T/T n AT QIR YICIF Q32 IR n S foF foa 430 | n YT TH

B T sed T3

[A] om [B\ 2:11
€y 21 Dy 20 -1
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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.

b Tex iow | o Tr e 2 79 111 | o Sww et et @@ @i e Bea i

v, 7/ 0T NI |

Let A be the centre of the circle 37 + y> — 2x — 4y — 20 = 0. Let B (1, 7) and D(4. -2) be
two points on the circle such that tangents at B and D meet at C. The area of the
quadrilateral ABCD is

(A) 150 sq. units (B) 50 sq.'units

(C) 75 sq. units (D) 70 sq. units

¥P eyt - 2v—4y - 20 = 0 JUST (PE I A | N I B (1. 7), D(4, -2) @ 0ad Goifg ufd
fe @ @ B 8 D R7re wiffs =rfaan ¢ R @7 31 | 5gES ABCD-9F e
LGl

(A) 150 3f gp (B) 50 3f qp
(Cy 753f 9 (D) 7035f W
r
_Ysiny.  ifr< —%

Let f{x) = ‘J Asmx+B, if— % <x< % Then

STk

L cos . ifx=

(A) tis discontinuous for alt A and B

By fiscontinuous foral A=-1and B= 1
(€ tiscontinuous forall A=1and B =-1
(D) tis continuous for all real values of A, B

[ , ' T
-2sinx, ?Jf':TxS—',‘?iﬂ

, R It
WW‘E(.\-FJ Asinx+ B, ﬂﬁ—;<,\-<; 5 | (TR

L COs X, )1% X2 ‘g %3

(A) 3Pe] AL B-49 ) { G %S

B3y A= 1B =149 &q] { WG

() A=1.B=-199T { TS

(D) A, B-99 35T IBANAF TiA) £ 7SS

21 P.T.O.
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53. The normals to the curve y = x? — x + 1, drawn at the points with the abscissa x) = 0, x, = -1

and x; = )
(A) are parallel to each other (B) ware pair wise perpendicular
{C) are concurrent (D) are not concurrent

]
5 -
TR y = 22 - x + 1497 077 Foges @1, = 0., = -1.xy = 5, OR Rrpfns wfFe
wifgeran

(A) SRR IS (B) &S 5T TP AR Tog 7%
©) wRH (D) Wi

84, Theequationxlogx=3-x
(A) hasnorootin (1, 3) {B) has exactly one root in {1, 3)
(C) xlogx—(3-x)>0inf{l,3] ' (D) xlogx-(3—-x)<0in[l,3]
xlog ¥ = 3 - x TAFACIA
(A) (1,3)-TS @M IS (33 (B) (L. 3)-C5 4308 i EIR
() {1,3)-Bxlogx~(3-x)>0 (D) [1,3]-Cxrlogy-(3-x)<0

55. Consider the parabola y2 = 4x. Let P and Q be points on the parabola where P (4, 4) &
Q (9. 6). Let R be a point on the arc of the parabola between P & Q. Then the area of

APQR 1s largest when
(A} ZPQR =90° (B} R{4.4)
©) R&, 1) (D) R(l,%]

g9 y? = 4x-Ba Bl P (4, -4) 8 Q (9. 6) 3G 7 1 907 9 SHfiqred Bw, P 8 Q-4F
TS IFEAT R GG 7% | GTOFTA APQR-4F (Tt S 20

(A) ZPQR=90° (B) R{4.4)

() RG? 1] (D) R(l,%]
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A ladder 20 ft long leans against a vertical wall. The top end 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 1t from the wall is

8 6
(A) 3 (B) 3
3 17
€ 3 D) 7

20 G =1 QI HZ WTST (TSN (=T M S, | 7367 My erapre 2 36 21 Fose
%wmﬁ—aaﬁaﬁr@%ﬁwmmamufﬁ@awwwmfa

8 6
(A) 3 B) 3
3 17
©) 3 (D) o

For 0 < p <1 and for any positive a, b; let I{p) = (a + b)", J(p) = a” + bP, then
(A) Tp)>J(p
By T(p)=J(p)

(C) [{p)<J(p)in[0. ]22] &I(p)>T(p)in {%w]

(D) 1(p)<Jp)in [E,m]& J(py<1(p)in [0.5]

0<p<| QIR G GG P a, b-9F Tie ) §H BT I(p) = (a + b)P Gqe J(p) = aP + bP,

(A) 1(p)>)(p)
(By Up)=J(p

(©) [0.5]-051(p) < (p) a2 Em} -GS 1(p) > I (p)

o |

12 o

.wJ-@l (p) <3 (p) 93 [0, 5165 1 (p) < L (p)

23 ' P.T.O.
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— I s ~ ~ — -~ 2~ — .
Leta =1+ ] +Kk, ﬁ =i-—j—kand y=-1-+]—kbe three vectors. A vector 3. in the

-

\_’ . 3 - . B .
plane of o and ﬁ whose projection on 7y 18 ‘\f_ . is given by
il

(A) —§-3j-3k (B) i-3j-3k
s o 'S & I s
(Cy —i+33+3k (Dy 1+3;-3k

TEaTG =i+ k F=ioi -k ¥=-i+)-kToal reFa 1 0 3 -9 F SIS

. S S 1 =
WFG (©F7 5. T ATH ¢ —tﬂﬁ@"ﬁfﬁq—; Rl

(A) —i-3j-3Kk (B) i-3j-3k

+3] +3k (D) i+3]-3k

— =
B = .7 = 0 and the angle between B and ?

=31

— — .
Let o, ﬁ, v be three unit vectors such that

is 30°. Then @ is

Ay 2BxY) (B) —2(Bx7)
© +2Bx7) (D) (Bx7)

T 79 0. B, 7 fols e (989 O @ 0.f = 0.y = 0 R B 8 ¥ -9 NYFR (I
30°| PICHIE o, 204
(A) 2BxV) (B) 2B x¥)

(€ £2(8x7) (D) Bx7

24
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Let 2, and 7, be complex numbers such that Z, # ¢, and iz][ = [2,]. It Re(z) > 0 and
_ 277y
Im(z,) < 0, then Z, -7, 1S
(A) One (B) rcal and positive
(CYy real and negative (D) purely imaginary
HH 9 z, Gzz‘iﬁ%ﬁ Bﬁ?ﬂﬁ‘@ﬂﬂ@‘zl :&22\‘3}2,| =]z,
: Zy ~ 7,
W Re(z,) > 08 Im(z,) < 0 SR 5 —
- SR
(A) 9OF (B) W73 HAIg
(C) AT 3 AT (D) R g o

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

(A) 284 =17 : (B)y 285x17

(C) 284~ 16 ' (D) 28516

2015 et Agies SR SwiE (X BRI T @9 TIw @z (S = @ SeAneh
SR PINB AN W | AP (@R (STF SIS

(A)y 284~17 (B) 285x17
(C) 284 = 16 _ (D) 285 16
( o )"
eSS — Sin -
The least positive integer n such that 4K i ts an identity matrix of order 2 is
—-8$in— cos—
(A) 4 (B) 8 {(C)y 12 (D) 16

-9 (@ FHSH LATIRS FA TR Sy

\I'I
T .
| cos—  sin—
4
. T
—SIN—  Cos—
g ; .

(A) 4 (By 8 ¢y 12 (D) 16

G 2 FIA17 QP NifGE T, ©f 56

25 P.T.O.
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Let p be a relation defined on I'l, the set of natural numbers, as

p=1ilry e T x I 2x+vyv=41] Then _
(A) p is an equivalence rclation (B} p isonly retlexive relation
(C) p is only symmetric retation (D) pis not transitive

Frelfad HeATR G157 1-Q 57 p NESIE &@e S :

p=y)e Tixli2xry=41}

(A)  p OGSl TR (B) p ©YE W >
Q) p B3 &Reom P (D) p TN FFF T
(J+xp Q+x)P 1
If the polynomial t{x} = 1 (1 +x) (2+x)® | then the constant term of f{x) is
L2+ I {1+ xp
Ay 2-320+2% B) 2+32"+2"
©) 2+32°-2" (D) 2-32"_2%
[a and b are positive integers]
(L+x) (2+xp 1
Tfic qemaa fix) = I (1 4+ 2+ |5, SF fx)-<99 &IF “M T3
(2 +x)P 1 (1 +x)

b b

B) 2+32°+2°

@) 2-32"-27

(A) 2-32"+2
() 2+32°-2"

[&\3 b 4TI 0]

A line cuts the x-axis at A (5. 0) and the y-axis at B(0, —3). A variable line PQ 1s drawn
perpendicular to AB cutting the x-axis at P and the y-axis at Q. If AQ and BP mect at R.
then the locus of R is

(A) X +y*-5x+3y=0 (B) x2+y +5x+3y=0

(C) P +y +5x-3y=0 (D) ¥ +y -5x-3y=0

QT SRETAA x-S A(S. 0) R0 €32 y-SPECE B(0. -3) R @& o 1 995
oGS @21 T PQ. A1 AB-«F B9 o7, Q32 x-Srhce P Repre 8 y-erwee Q s
@ 97 | 4% AQ @ BP. R-Rejre fifer® 7, O R-93 B T3 |

(A) x1+y?-5x+3y=0 (B) x4y’ +5x+3y=0

(C) 2+y+5x—3y=0 (D) A +y —5x-3y=0

26
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Category — I (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 and zero marks will be awarded.

9F 1 4T B Mo | 3R 3fF A B Fieer 2 v oireT | 7 o g1 Bww At A

67.

Q32 5% BEAG 3R 3B 1 AP I M1 2 x @ 3B D T3 oreat ZwE BT 5T

+ SR (4 il Bwd 3 i 1yt | 7 it gt Bew (reat T A1 9T SuEE

T GG ge1 AT SR Swall o1 4 credt T | e GIow QTG T9E I AR
q, ST WA T4 AN |

(n a third order matrix A, ay; denotes the element in the i-th row and j-th column.

Ifaij =0 fori=]j

=1 fori>j

=-1fori<j
Then the matrix is
(A) skew symmetric (B) symmetric
{(C} notinvertible (D} non-singular

TR TR WL A-CS i-0 TR 3 j-T BT ToABTH o, AT
WA a; =0 fori = j

=1 fori>j
=-]fori<;
o wifGafs
(a) R-afemm (B) &fsom
© RdswEmer (D) &-REE wiEw

The area of the triangle formed by the intersection of a line parallel to x-axis and passing
through P(h. k). with the lines y = x and x + y = 2 is h%. The locus of the point P is
(A) x=y-1 (B) x=—(y~-1) (C) x=1+y (D) x=-(1+y)

P(h, k) R, x-S0 STRISAIET SREEAT W32 y = x B x + y = 2 SHeNNIARER 711 oS

fargrs cwaret b | P R iR 2

(A) x=y-1 (B) x=-(y-1 (O) x=1+y D) x=-(1+y)
27 P.T.O.
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A hyperbola. having the transverse axis of length 2 sin 6 is confocal with the clhipse
3x2 + 4y7 = [ 2. Its equation is
(A) 22sin?0 =y~ cos 8 = | (B) 2 cosec?® —y? sec’d = |
(C) (7t yT)sint@ =1+ ye (D) 2 cosec’® =1+ y> +sin’0
TS RIS SrerR ST TR 2 sin © | RIS 32 + 4y? = 12 BoIrER ATS | 281
PR 2
(A) x?sin?@ -y’ cos?0 =1 (B) x? coseci® -y sec’@ =1

(C) (2+yY)sin?O=1+y" (D) 2 cosec’® =17~ y? + sin’®

i T . .
Let f{x) = cos(;}. x # 0 then assuming k as an integer.
b

| 1
(A} f(x) increases in the interval [ﬁ . ﬁj

] 1
(B) f(x) decreases in the interval ( *']z)

dk+1°2
. . 1 )
(C) f(x) decreases in the inerval | 53775 . 51737
L o ! !
(D) flx) increases in the interval | 5375 - 5 1

HAAIF f{x) = cos E] x # O (O k 51 12t 474,

k¥

1 ] .
() o 5 35 ) T

| : ‘
(B) RIS (Ek T i] T f(x) FHRPHA

1 \

(C) SIS
AT

(D) (2141 2-21\—1» 7)1 ) T

£

28
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Consider the function y = log (.\' ERVARE I). a >0, a# |. The inverse of the function

(A)  does not exist (B) 1sxy=log, (y ~afyT 4 l)
. 1
{C) isy=smh(y /na) (D) 1sx=cosh L— vin EJ
v=log, (v =~/ + [).a>0.a2 | SRty aaa Redhe s
(A) ISy 13 (B) ~x=log, (y+y>+1)
. |
(C)y  x=sinh(y /n a) (D) x=cosh (— yn EJ
r
Letl J v Li“ :\Lh Then
| 1 | l
(A} —5<l=35 (B) -3<I<3
3 3
{(Cy  1=1-1 (D) ~5<1<3
l
a7 cos Ay
N\ d1= T o dv IR
N
i l 1 |
(A) _E(:__[ -j {B) _?<[<§-
3 3
(Cy —1=1-1 (D) -3<l<3
A particle is in motion along a curve 12y = 4. The rate of change of its ordinate exceeds

that of abscissa i

{A) —2<y1=2 (B) x=%2 (C) y< =2

(DY x>2

QG THPN IFE 12y = IR A0 TR | B2 SR ARSI @ @i

TG 9 @M & T4

(Ay 2<y=2 (B) r=2%2

{(C)y x=-2 (D) x=2
29
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The area of the region lying above x-axis, and included between the circle a2+ y? = 2ax
& the parabola y> = ax,a >0 is

(A) 8na® ® (53
(©) -‘%‘—az (D) n(z—g'+333)

x-SR T 8 22 + y? = 2ax @ SRS y2 = av, a > 0-45 TN TR HBTTR (FT=T
L5

2

(A) 8ma’ (B) a’ [%—ﬂ
1672’ (27,
:;a (D) n[§+3a-)

If the equation A2 — cx + d = 0 has roots equal to the fourth powers of the roots of x* + av
+ b = 0, where a > 4b, then the roots of x2 — 4bx + 2b? — ¢ = 0 will be

(A) both real (B) both negative

(C) both positive (D) one positive and one negative

2 — ox + d = 0 FRICT IS, ¥ +ax + b = 0 SRR NS SgITed S0 S
AT a2 > 4b, TR 7 — dbx + 2b2 — ¢ = 0 FNPICR Iegfet TR

(A) TorR I (B) SORR AT

(C) TR 4TS (D) «3fS 41T @ QTG WIS

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

others. If there are 20 students in the class. the number of cards sends by students 1s

(A) 2C, B) P, © 2%, (D) 2x P,
Srorad e BoeIoE TS T G AT G @GR T o | 1
@ Firw 20 T AT ATF, T (ARG G 7L

(A) C, (B) P, (€) 2x*¥C, (D) 2x*P,

30
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SPACE FOR ROUGH WORK
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Subject : MATHEMATICS

ST : R Tl 41f8F 799 ;500

-

¥ o6&

S0.

RN

oR.

oo,
8.

feoteae )

% AN Ron FIGORE SACSTES &% Sy W3e Afel STNd BRI STE1y T
CTSET SR | .
Category-I: 35 Tag 515 | 7o Tax firet 1 799 1@ | o1 TSR feed W1 @
& Goiie ez et w #=E 101 1A |

Category-Il: 373 Tag e | b Bur fet 2 799 AT | G Ted e S @
@ 31 8wz et v 93 S0 I |

Category-lil: &< 31 IR TG A5 | 5 L 715 Gga feet 2 777 “1T | I @
o7 S 1 I 93 T TG 71 T A A S A 2 x @ Fo HIF Bew
ST TR B1A TN+ SIPTE @ I Ted A5 i AT | 3 @I gE el
oral 28 A1 TR SEEd N WIfhe g AR wrare Bl G 49 (8T | |
5 Gt (@] F93 0! IR 1, SR &) 78 A |

OMR 7@ A, B, C, D i siféw 4=l ©a1b <@ Tee fire 2 |

OMR *1@ Tad 7 ©3ga1a I I 2T 97 AS 719 TR FI |

OMR #/4 [E &9 =ICT S @IS (I 719t (7 T | |

OMR 7@ WE #i 2ot e «3e Fits @19 749 Sifs YA Y forate
(g 0T SIS 991 19 FI0S A | |
OMR =it 78, #T oS #41 \3 ATH (@lmd 1 e 7@ @3 o = s
We 2@ |

OMR Gaasafl SErhE J0E TR 0] 209 { TSI AR 73 I @I T3 g
frater wIRR e 4A ©Als A0 Gedats S et e 2@ AW | Qe
AR AN, BT TR N I TR I g AR TR o et 2@ @S
ST | OMR Swaeafl SR 20 31 BIte SRS 719 rens: Ifee 2 @Ts A |
AT B HAHT 9F TN SPTEPSI ey BT IS G T e
Gl T T UISTH | |
FRIBEEA, FEFED, FRCH, FA5Ee, T, @Ud, ST 9 @ WK
TP S SO W IIE Al | A O SIS XE 93RRI G AT
iieeT F1 534 | ‘

SPAT (T TIT IS TR O ST ST (TE] B | S (P PN QR IS
Gl FE AL |

STt T GG S5 OMR 54 i) 2 et ey i |

3 A TS 3 FeET BT GEes 4% (TeT T | A ARG 2 (o1 T
ARSI HEITE! 3 EHE! SREHA T AR | O TGS T @I PTG 7% Bl
7, CITRCE 393 NN radt o1 5 @ pors I0a Reivo 27 |
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