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INSTRUCTIONS

All questions are of objective type having four answer options for each.

Category-I1: Carry 1 mark each and only one option is correct. In case of incorrect answer or
any combination of more than one answer, Y mark will be deducted.

Category-II: 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-III: Carry 2 marks each and one or more option(s} is/are correct. If all correct
answers are not marked and 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, or D. Question booklet series code (A, B, C, or D) must be properly marked on the
OMR.

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

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 center and put yvour 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 center. 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 of candidate.

Candidates are not allowed 10 carry any written or printed material, calculator, 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 wilt
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 50)
(Carry 1 mark each. Only one option is correct. Negative marks — %)

Under which of the following condition(s) does(do) the system of equations

1 2 4 x) (6
2 1 2 ¥ |=| 4 | possesses(posses) unigue solutinn ?
I 2 (a-4H)\z a
(A) VaeR (B) a=8
(C) for all integral values of a (D) a#8

1 2 4 Yx (6
Frafefe o SR S@®m (2 1 2 ||y |=| 4| AVeaemRT W NG
1 2 (@a-4)){z) \a

YA ?
(A) VaeR (B) a=8
(C) a-9F Far 242 AN WA &1y (D) a=8
x-2 (x-1)? £
HA(x) = [x-1 x? (x+ 1)3 , then coefficient of x in A(x) is

x  (x+1 (x+2)°

x=2 (x-1)? X3
W A(x) = [x-1 ¥ (x+D) |TW, O AR)-9 x R TR TR
x  (x+D)?  (x+2)°

(A) 2 B) -2 < 3 (D) -4

O D}
. P.T.0.
3 o
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1 1 b
3. A= | and A20!8 = . , then (a + d) equals
0 1 ¢ d
1 1 a b
nﬁ‘Az[o _J\BA2018=[ dJ T, OF (a + d)-I99 VR I(J{
1 Cc
(A) 1+i (B O (Cy 2 (D) 2018

4. Let'S, T, U be three non-void sets and f: S > T, g : T -» U and composed mapping

g-f:S — U be defined. Let g - f be injective mapping. Then
(A) f, g both are injective. (B) neither f nor g is injective.
(C) fis obviously injective. (D) gis obviously injective.

TASES, .U oAb e i @2 £: S > T, g: T - U 8 @SS pat g - £:8 > U
HewTe AW | W g - £ ALES oad T, 9

(A) f, g TOEE (S TR (B) {8 gT@es QFs bad w7
(C) [P NE QFF 7 (D) g SR*IE AT TR

I a 3
5. Ifp=|1 3 3]isthe adjoint of the 3 x 3 matrix A and det A = 4, then u is equal to
2 4 4

1 o 3

FMp=1 3 3|3 x3EHA-97 adjoint THH T7 93 det A = 4 TT T -9 T
2 4 4

Eie

(A) 4 (B) 11 ©) 5 D) 0
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A, B, C are mutually exclusive events such that P(A) = 3x41

l-x
, P(B)=—=and
(B) 4an

1-2x

P(C) = . Then the set of possible values of x are in

3x+1, P(B)=]_Tx e

A, B 8 C ax foft sre~fg Rbzg <o @ pa) =

1-2x

P(C)= T | TACH(E x- 99 FSE] M 0

11 12 1 13
) 10,1] B) [E’EJ © [g,ﬂ D) {5,?]

A determinant is chosen at random from the set of all determinants of order 2 with
elements 0 or 1 only. The probability that the determinant chosen is non-zero is

e wowR e AdTs e oW as fdre ment zE T A Tomm @3 W
0 @ 1 | frrafba wm s 2ewm e 7E

3 1
Ay — (B) 3 (€ 7 (D)

oo | L

For the mapping f: R -{1} - R - {2}, given by f(x) = z—xl, which of the following is
x_

correct ?
(A) fis one-one but not onto (B) fis onto but not one-one
(C) fis neither one-one nor onto (D) f1is both one-one and onto

f:R-{1} > R~ {2} Baaf w1 srere wig @ fir) = 2 3@ | o=@

x-1
(A) fates fog Eofaaa = (B) Efafbac fog ates 77
(C) fHFS-8 7Y, BAfdbads 7y (D) fatss ¢ Soffbas Sux3 34

[
5 rgse PO,
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If the algebraic sum of the distances from the points (2, 0), (0, 2) and (1, 1) to a variable

straight line be zero, then the line passes through the fixed point

R vermm A W oAl e (2, 0), (0,2) 8 (1, 1)-97 vEge erfrdry T T
Wmm@mwﬁ‘mﬁﬁ%ﬁmmﬁm

(A LD B .- © 1.-D D)y (LD

The side AB of AABC is fixed and is of length 2a unit. The vertex moves in the plane
such that the vertical angle is always constant and is o. Let x-axis be along AB and the

origin be at A. Then the locus of the vertex is

AABC f&retera AB g % 8 24 TS AL PO | Y e Tt @ SE aFHend
FENE T8 Ml TR B o TI | WA 9 Y @ AB FEIE o-F AR S

TR AT AT | TITREE ANRE AR 20
(A) x2+y?+2arsina+a’cosa=0

(B) x2+y?-2ax—2aycota=0

(C) x*+y’-2axcoso—al =0

(D) x*+y?—arsina—aycosco=0

If (cot @) (cot Op) ..ot (cota )= 1,0 <oy, oy, .. o < m/2, then the maximum value of

(cos ) (coS Cty) - (cos o, ) is given by
(cot o) (cot ty) .ovo- (cota ) =1,0 <oy, 0y, e O < n/2 RCA
(cos o) (oS @) ... (cos o )-9¥ HALAPE Wi 2

i 1 1
(A) P (B) > (&) n (D) 1

| S—
6 B
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A line passes through the point (—1, 1) and makes an angle sin”! (%)in the positive

direction of x-axis. If this line meets the curve x2 = 4y — 9 at A and B, then |AB| is equal

to

(A) %unit (B) %unit (C) %unit (D) %unit

GFB AT (-1, 1) R qae x-urwe w19 R@d IF sin~! @) Tl TR A |

T @ FFenals T 22 = 4y - 9-TF A 6 B 9o (2% ¥, W< |AB| TR

W ceFE ® 2aws © Fewe ® Levs

Two circles S| = px? + py? + 2g'x + 2f'y +d=0and S, =x? + y2 + 2gx + 2fy +d' = 0
have a common chord PQ. The equation of PQ is

q6 F& S, =px? + py? + 2g'x + 2f'y + d =08 S, = x2 + y2 + 2gx + 2fy + d' = 0 -9F 4F
YR &I PQ SWR | O[3 PQ-47 Y T

(A) §,-S5,=0 (B §,+8,=0 (C) $,-pS,=0 (D) S,+pS,=0

If the sum of the distances of a point from two perpendicular lines in a plane is 1 unit,

then its locus is

(A) asquare (B) acircle

(C) a straight line (D) two intersecting lines
aﬁw@wmmm@@mﬂwﬁwﬁmmm 1 939 |
T @ T3 STeeReY 59

(A) @ 3wy ‘ (B) @39

(€) a3 AT (D) b *RrrmEn TR
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15. Let P be a point on (2, 0) and Q be a vanable point on (y — 6)? = 2{x — 4). Then the locus
of mid-point of PQ 1s
W F7 P e SRER (2, 0) @ e Q R (v - 6)2 = 2(x - 4) 97 i | TIEE
PQ-O% TYIRIT AL T
(A) y2+x-+6y+12=0 (B) y*-x+6y+12=0
(€C) y2+x-6y+12=0 (D) y?-x-6y+12=0
16. AB is a chord of a parabola y* = 4ax, (a > 0) with vertex A. BC is drawn perpendicular to
AB meeting the axis at C. The projection of BC on the axis of the parabola is
(A) aunit (B} 2aunit (C) Baunit (D) 4aunit
WgS y2 = dax, (a > 0)-99 AB @0 &, sfigree AR 7 A | BC @ AB-7 T
Y @9 TS C S (a3 | SHgred e §ofF BC-ad JU%T T
(A) aaTS (B) 2a93F (C) 8a9FD (D) 4a 9TF
PR
17. Let P(3 sec 8, 2 tan 0) and Q(3sec ¢, 2 tan $) be two points on _9—_{1— =1 such
that © + ¢ = -;— 0<B,0< g Then the ordinate of the point of intersection of the
normals at P and Q is
2y
RS 1-97 @ v 9 PG sec 6, 2 tan 8) 8 Q(3 sec ¢, 2 tan ¢)
0+¢= %,0<e,¢< g | TE@ P ¢ Q R SfFe Sfeeaard (At (9 T
13 13 5 5
A) — B) —— c) = D)y -=
(A) 3 (B) 5 (C) > (D) 5
T R 8 - Mm[—i.']:?'l-,"_ﬂm_—_um-m
E’}ﬁ
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The equation of the plane through the intersection of the planes x + y + z = 1 and

2x + 3y — z + 4 = 0 and parallel to the x-axis is

TR x +y+2z=182x + 3y — 2z + 4 = 0-94 TR YFF 8 x-F TS S&d

ERIETREAC]

(A) y+3z+6=0 (B) y+3z-6=0 (C) y-3z+6=0 (D) y-3z-6=0

The linex -2y +4z+4=0,x+y+ z— 8 =0 intersect the plane x ~ y + 2z + 1 = 0 at the

point
X~2y+42z+4=08x+y+z—8 =0 ST @A x —y + 22+ 1 =0 SHF @

(A) (2,5, 1) B) @51 © Z5-1 Dy 2,5

AB is a variable chord of the ellipse —+z—2~ 1. If AB subtends a right angle at the
a

I
origin O, then + equals to
& oa2 OB’

@ﬂq@—z %—2-_1 _43 AB 9% 5AI9W @ | I AB TR O-YAGHLS AT TRAR

a

(A) —+— B) - (C) al+b? (D) a?-b?
a a

; TEE o
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sin(a+1)x+sinx

x<0
x

21. The values of a, b, ¢ for which the function f(x) = T c,x=0
25 N
(x+bx ) 2-x/2
,x>0
’
L bx/?

1s continuous at x = 0, are

(A) a=%,b=— c=

o | w2

1
2

(B) a= —% ,C= % , b is arbitrary non-zero real number.

5 3
C) a=-2,b=-2,c=
©) 3 5

[N R e

(D) a=-2,beR-{0},c=0

sin(a+1)x+sinx

,x<0
x

a, b, ¢ -4 TR WG &) SWARS f(x) = de,x=0

{(x+ bxz)yz—xy2 >0
| bx% ,

(B) a=—-;—,c= %,bW‘-’?W‘ﬁTWﬂ:W

(C) a=- £,b=~-2,c=E
2 20 2

(D) a=-2,beR-{0},c=0

A 10 %‘%
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Let f(x) = a; + a, x| + a, ? + a, lx]?, where a;, a,, a,, a; are real constants. Then f(x) is
differentiabie at x = 0
(A) whatever be a, a1, y, a5.
(B} for no values of 2y, 4y, &,, a;.
(C) onlyifa, =0

(D) only ifa; =0, a; =0

WA FAM(x) = a; +a ] + a, X2 + a, I3, TIANA ay, 3y, a,, a; W YIF | O f(x)
ARSI x = 0 TS SR w1

(A) 2y, a;, a,, a;~99 T [P [ &)

(B} aya,a, a,- 9 TEH AT S92 7Y

(C) TFTE AW a, =0T

(D) TFRT@ e, =0,a, =027

Ify= ean x then
ﬂﬁ y = etan"]x w, W
(A) (1+xHy,+(Qx -1y, =0 (B) (1+xHy,+2xy=0

(© (1 -xhy,-y, =0 (D) (1 +x7)y, +3xy, +4y=0

ﬁ 2
Domain of y = ,/log,, 3x 5 X s
3x—x
y = flog, > G TN L T

(A) x<1 (BY 2<x (C) 1=x<2 (D) 2<x<3

OpH0]
11 e P.T.O.
e
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25, lim(lln H”—x}s
x>0l x 1—x

(A) W
By 0O
(C)y 1

(D) does not exist / -d< SITONCES

26. Letf:{a, b] - R be continuous in [a, b], differentiable in (a, b) and f(a) = 0 = f(b). Then
(A) there exists at least one point ce(a, b) for which f'(c) = f (c)
(B} f'(x) = f (x) does not hold at any point of (a, b)
(C) atevery point of (a, b), f'(x) > f (x)
(D) at every point of (a, b), f'(x) < £(x)
£:[a, b] — E, [a, b]-TS FES, (a, b)-{S SEIFAN G2 £ (a) = 0 = f(b) | TUHF@
(A) 8% qTf5 49 ce(a, b) -9 ST SR TWF@ £'(c) = £ (¢)
(B) (a, b)-9% (FH TS £'(x) = £ (x) T A
(C) (a, b)-93 2l Fvre £'(x) > £ (x) TR

(D) (a. b)-<% Ao 9@ £'(x) < £ () TR
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27. I=[cos(Inx)dx. Thenl=
I =] cos (Inx) dx, CR(A 1 =
(A) % {cos (In x) + sin (Inx)} + ¢ (B) x{cos (Inx) —sin (Inx)} + ¢
(C) x*sin(lnx)+c (D} xcos(lnx)+c
(¢ denotes constant of integration) / (¢ ANF(AS PR YIF )
28. Let fbe derivable in [0, 1], then
C
(A) there exists ce(0, 1) such that If(x)dx =(1-c¢)f(c)
: §
(B) there does not exist any point de(0, 1) for which r f(x)dx = (1 -d) f(d)
¢
(@) If(x) dx does not exist, for any ce(0, 1)
0
(D) If(x)dx is independent of ¢, ce(0, 1)
0
THAFLA, [0, 1]-9 SBIFANIAT | TOSE
(A) (0, 1)-4 9 ¢ R =g =g @ jf(x)dx =(1-¢)f(c)TT
‘ 0
(B) TN TFM de(0, 1) -97 WHG (78 U & ff(x)dx =(1-d) () TE@
0
©) jf(x)dx -49 S 98 WA ce(0, 1)
0
(D) I £(x) dx, c-«7 Bog Frafier 7 WA ce(0, 1)
0
- T
A 13 %% P.T.O.
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% (cosx)*™*
The value of — —dx is
5 (cosx)*™* +(sin x)°***
% (Cosx)sinx
. dx -GF TH 7A
‘([ (cosx)*™¥ +(sin x)“**
(A) Y, B) 0 © ® Y

a=230 4 _ 1,(0<x<%). Then a and b are given by

X

T btcos 4t —asin 4t

Let lim 3

e—0+

* btcos 4t —asin 4t

IEF lim :

e—»0+ t
€

at=20 4y focx /)| IR 2 @ b 9
X

(A) a=2,b=2 (B) a= (C) a=-1,b=4 (D) a=2,b=4

Y, .b=1

de = — g(f(x)) + ¢ ; then

Letj\/l—7

dx = —g(f(x))+ci(’TC‘$C@

ﬂmwj‘ﬂ

(A) 1) = Vx. g0 = 12 B) ()= x72. gx) =sin x

(©) fix)=x,gkx) =sin! x (D) f(x) =sin! x, g(x) = x%

(c denotes constant of integration) / (¢ FAFHATH TPHE LIF [IF)

14 ‘%‘E
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32, Ifx gy +y=x f'_(x&, then [f (xy)| is equal to
dx f'(xy)
d fxy)
Wix Ly =x 2 7y, O If (xy)f TR
dx f'(xy)
x2 x2
(A) Ce A (B) Ce* (C) Ce2? (D) Ce A
where C is the constant of integration. / TFIA C AN 415
33. A curve passes through the point (3, 2) for which the segment of the tangent line
contained between the co-ordinate axes is bisected at the point of contact. The equation
of the curve is
9F % IFEN (3, 2) RV, woEbe ool fpe s ~nieg s STaeE
e @ =pifre TaRiss 77 | 3wt Tiead o
v
(A y=x2-7 (B) x=2-+2
(C) xy=6 D) x2+y?-Sx+T7y+11=0
34, Letf(x)= I ¢ dt. Then f '[%J equals
COsx 3 n
AR W f(x) = J-e"t dt IWf'[ZJ T DRI
sin x
-2 2 !
a JV - ® -y © J¥% D) -~ ¥
e
15 o P.T.O.
s B
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The point of contact of the tangent to the parabola y? = 9x which passes through the point
(4, 10) and makes an angle 0 with the positive side of the axis of the parabola where

tan 0> 2, 1s

y? = 9x Wfqred Tifay s fpe sfie ~pfw (4, 10) Rep® o= wfigres wowe
G T 0K 0 (19 T T 8 tan 0 > 2 TF | CICwd ~niif 7@

4 : : 11
(A) (3,2) (B) (4,6) €y &.5) (D) (Z’g]

Let f(x} = (x — 2)!7 (x + 5)**. Then

(A) fdoes not have a critical point at x =2

(B) fhasaminimumatx=2

(C) fhas neither a maximum nor a minimum at x = 2

(D) fhas a maximum at x = 2
TEIAM(x) = (x -~ 27 (x + 5 | (ITH@

(A) x =2 TN BT f(x)- 93 (TN AHTH (72

(B) x =2 T f(x)- 9% TESH W SNE

(C) x=2TI4R B f(x)- 49 74y T TEob R+ @UABIE 72
(D) x =2 (I f(x)-92 W56 o7 sz

The solution of cos y flx—y— e TSNy 4 x2S Y g f{x) + e Y = C (C is arbitrary real
constant) where {(x) is equal to
cos y %i’-= 7SN Y + x%eSn Y-QF AT T f(x) + Y = C (C e TP I L39) |

CTTE flx) 27

—
Z
Ly']

E
+
[
=
=
g7
d
+
L2 |
=
)
N
ml
=
+
[N
t

3 x 1 3
D +=
(D) e 3x

16 o
o
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Area of the figure bounded by the parabola y2 + 8x = 16 and y2 - 24x = 48 is
(A) —l-élsq. unit (B) %Jg sq. unit  (C) 1—3§sq. unit (D) 2—54sq. unit
SfeFeTd y2 + 8x = 16 8 y? — 24x = 48 W ART AT CFALH T

(A) 191351 GTF (B) 933\/6 Ffaws (C) 1?6?:57 aFF (D) —25—4??5 G

A particle moving in a straight line starts from rest and the acceleration at any time t is
a — kt> where a and k are positive constants. The maximum velocity attained by the
particle is

feeg U wa oF FE TFARE oSN [FRG FAT ¢ AT G a - k2, a G k
(IS YIS T, TXF TED (o 79

(A) %J;Z (B) %\/% (C) a% (D) 2\[3%

If 5=§+3~ﬁ,6=f—j+ﬁ and ¢ is unit vector perpendicular to 4 and coplanar with @ and

b, then unit vector aperpendicular to both a and € is

RS ST a=i+j—k,b=i—j+k, ¢ 936 TS (©F7 5-WI DM TR G 3 S b -OF
TH QTGN | (HCH(E 3 8 ¢ SOryd B9 oF 6 IS (931 d 2R

(A) i%(ﬂ—jﬁ-]ﬂ() (B) i~j—5(j+ﬁ) (C) i%(i~23+ln<) (D) i%(}—zl)

If the equation of one tangent to the circle with centre at (2, —1) from the origin is

3x +y = 0, then the equation of the other tangent through the origin is

GG 99 TG (2, —1) e T | @ (69 FATH (U0 WEFS 43 =pfea THead
T 3x +y = 0 | IO A7 (A0F WES o Mg Ailedd 22

(A) 3x-y=0 (B x+3y=0 (€C) x-3y=0 (D) x+2y=0

O 0]
17 L P.T.O.
o
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Ifa,b, carein G P. and log a ~log 2b, log 2b — log 3¢, log 3¢ ~ log a are in A. P, then

3, b, ¢ are the lengths of the sides of a triangle which is
(A) acute angled (B) obtuse angled
(C) right angled (D) equilateral

I a, b, ¢ BTG ANOTS A 9= log a - log 2b, log 2b - log 3c, log 3¢ - log a @3
HeTS A, ST a, b 8 ¢ 7 frwrers fomf %9 0y T 71 gt 2@

(A) TR fage (B) ¥ fage

(C) “Twd faroe (D) Tre faew

Letay=(12+22+ ... n?)%and b, =n" (n!). Then
(A) a,<b, ¥n

B) a> b ¥n

€) a = b, for infinitely many n

(I) a <b_ifnbe even and a, > b, if n be odd
T, =(12+22+ n"-)“@bn:n“(n!)lw
(A) a <b_ vn |

(B) a > b, ¥n

(C) ST MAF 0-9q Gy a_ = b,

(D) n YA 2, <b, & n YK 4, > b2

00|
18 =
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5

|
If z=x -1y and ZA =p+iq(x,y,p, qe R), then

is equal to
(p*+q%)
B
L
Wz=x iy 9% 23 =p+ig(x,y, p.qe R) T, @ L1 _aq 7@
(p"+q°)
(A) 2 ®) -1 © 1 D) -2

If a, b are odd integers, then the roots of the equation 2ax? + (2a + b) x +b =0, a = 0 are
(A) rational (B) irrational (C) non-real (D) equal
T a, b Yo 4T T, O@ 2ax2 + (22 + b) x + b = 0, a = 0 TAFAR ey

(A) Te¥ 2T (B) <™ T(E (C) TWEAA (D) NN RE

The number of zeros at the end of l 100 is

[ 100 -3 TTE *1e172 32471 2(<

(Ay 21 (B) 22 (Cy 23 (D) 24
Iftz—251{ <15, then Maximum arg(z) — Minimum arg(z) is equal to
T | z - 251 | < 15 T, ST AEOD arg(z) — FEWY arg(z) TE@

(A) 2cos™! (%) (B) 2cos™! (%)

2 ycos ! [3 it [ 2~ cos! 3)
(C) 2+cos (SJ (D) sin (SJ cos [5

(arg z is the principal value of argument of z) / (arg z, z-99 WRSTICGT YR @)

19 %ﬁ? P.T.O.
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Let fin) =21 g(n) =1 + (n +1)2° for all n € N. Then
(A) f(n)>g(n)
(B) f(n) <g(n)
(C) f(n)and g(n) are not comparable.
(D) f(n)> g(n) if n be even and f(n) < g(n) if n be odd.
WA FE AT 0 € N-9F &7 f(n) = 2" gm) = 1 + (n +1)2" | T
(A) f(n)> g(n)
(B) f(n) <g(n)
(C) f(n) 8 g(n) - 97 T (S P! I AT A |

(D) A n YT SR f(n) > g(n) @ T n S T R f(n) < g(n) T |

A is a set containing n elements. P and Q are two subsets of A. Then the number of ways

of choosing Pand Q so that P~ Q = ¢ is

A, n 773 Rif¥E @af OF 1 P 8 Q, A-a% 6 90 | PRQ = ¢, P 8 Q W TAGE T
I A15H FA W IF A4 T

(A) 222nC (B) 20 (C) 3°-1 (Dy 3n

There are n white and n black balls marked 1,2, 3, ...... n. The number of ways in which

we can arrange these balls in a row so that neighbouring balls are of different colours is

n RYF AW T 8 n MATF I (S 1, 2, 3, ...... n T bfesw w21 g1 | T=efors aafo
e e T3 76 9% S @ AaoR vt 3 foF 22-97 TE | TR s FwR e
LG

(Zn)!

(A) (n!)? (B) (@n)! (€) 2(n')? (D) ;
(nf)
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Category-I1 (Q51 to 65)

(Carry 2 marks cach. Only one option is correct. Negative marks: 14)

If PP, and P3P4 are two focal chords of the parabola v2 = 4ax then the chords PP, and
P,P, intersect on the

(A) directrix of the parabola (B) axis of the parabola

(C) latus-rectum of the parabola (D) y-axis

WG y2 = 4ax-47 A e o = PP, @ P,P, | TIC™@ &I=d P,P, 8 PP,

TR (&7 A
(A) e s Soe (B) wf4qrad wrwd $o1
(C) wfHgres Afsema Sor (D) y-<Ir%e B9

f: X >R, X={x|0<x<l}is defined as fix) = %.Then
— x_
(A) fisonly injective (B) fis only surjective
(C) fisbijective (D) fis neither injective nor surjective

2x -1

f:X—»R,Xz{x!O<x<l}ﬂWWWtﬂf(x):mItﬁt‘ﬂ?{@

T2x -

(A) {TIENE Q39 TE (B) fToeTag Toffafead xre
€) fatss, ToRbad 7@ (D) fGXTF-8 7, ToiRfar-e 7w

(E5E
1 L P.T.O.
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Let f be a non-negative tunction defined in [0, n/2], " exists and be continuous for all x

and J' J1-(£'(0) dt= j £(t)dt and £ (0) = 0. Then
Y 0

[0. 1/2]-TC -GS SFHFS [ GO AeTHe g @/ -aF ¥ 9g 8 TFe x-a9

T TEG O9e j 1~(f'(t))"‘dt=_[f(t)dt IR1(0) =0 1TIC%Ta
) 0

10
(A) f(l)<l and t[l)>l (B) f[l]>l and f 1J<l
2/ 2 3/ 3 2 2 3/ 3

2 2

PQ is a double ordinate of the hyperbola X—I—Z—2=l such that AOPQ is an equilateral
a

triangle, O being the centre of the hyperbola. Then the eccentricity e of the hyperbola

satisfies

2 2
MR x—z—;—2=1-ﬂa «=f5 fares 27 PQ @ AOPQ 3f6 FTwaR fager (O %=1 @
a

RIYCGE (378 | TICH@ #[AIJ0eR S el (¥ 7R (S Fim 903 716 24

(A) 1<e<%/3 (B) e:%/5 (C) e=243 D) e>%[g

22 %
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2
55. lim(x +1—ax~bJ,(a,beR)=o.Then
xrwi x4+]

2
lim[x +1—ax—bJ,(a,b €R) — 9T W (RS ST | THFE

x| x+]

(A) a=0,b=1 (B) a=1,b=-1 (C) a=-1,b=1 (D) a=0.b=0

36.  If the transformation z = log tan % reduces the differential equation

2 2
d .
-q—ngcot xay+ 4y cose x=0 into the form %—ii+ ky =0then k is equal to
z

2.
%x—zy—+c0tx%+ 4y cosec x=0WﬁW‘Tﬁ?ﬂaﬂﬁifﬁx, z=log tan% KR

2
z-4 Tl e Awwelft = %+ky=0lmk-tﬂﬁmﬂ5@
Z,

(A) -4 B) 4 € 2 >y -2

57. Iflis the greatest of

1 1 1 1 2
2 2 -x
Ilz'[e”xcoszx dx, 12=J-e_x cos? x dx, I3=J-eﬂr de,1,=]e 4dx , then
0 0 0 0

] 1 i 1 2
2 2 —X
L=fe*cos? x dx, [=[e™ cos’x dr, I=[e™ dx, L=e m ST ST |
0 0 0 0

qAE AT 29N | (A

(A) 1=1, B) I=1, © 1=1, D) I=1,

[8)52 [m]
A 23 i - P.T.O.
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A straight line meets the co-ordinate axes at A and B. A circle is circumscribed about the
triangle OARB, O being the origin. If m and n are the distances of the tangent to the circle
at the origin from the points A and B respectively, the diameter of the circle is

3B TR TEEWE A @ B TS 12w 0 | fIgw 0AB-4R +i3w S 7 | Jrow
O Rvre sifge =ritee A @ B T4 73g INTH m 8 n T @ JLEA 014 @

(A) m{m-+n) (B m+n (C) n(m+n) (D} ‘2(m+n)

Let the tangent and normal at any point P(at?, 2at), (a > 0), on the parabola y2 = 4ax meet
the axis of the parabola at T and G respectively. Then the radius of the circle through P, T
and G 1s

g 2 = 4ax-97 SR WA I P(at?, 2at), (a > 0)(C SFS = ¢ wfowy
SfUas T TUAER T 8 G R wma 313 1 P, T 8 G Reyprid e @ 241

(A) a(l +1t2) (B) (1+1?) (C) a(t -t (D) 11-13)

From the point (—1, —6), two tangents are drawn to y = 4x. Then the angle between the

two tangents is

(-1, —6) R T y2 = 4x IR 40 ol B 2o | =opfeerae Wee @9 TE
(A) /3 (B) /4 (C) /6 (D) @2

If &is a unit vector, B=1+ j—]n(,?zi +k , then the maximum value of l_ﬁ‘. B ?J 1S

T G gl ave (989 @@ f=i+j-k =ik e, o@ o f 7|07 oS wR T
(A) 3 (B) 3 (C) 2 (D) V6

The maximum value of f{x) = eS" ¥ + ¥ . x ¢ R is

flx) = eSh ¥ + e008¥ : x & R -9 AP WF TR

] 1
(A) 2e (B) 2Je (C) 2e/ﬁ (D) 2e /Jf

24 gﬁ:ﬁ?



63.

64.

65.

M-2022

If x satisfies the inequality log,, x2 + (log x)? < 2, then x belongs to

log,s x2 + (log x)? < 2 STRFAABLF % 7 @77 *1TS x WX (€)
1 1

(A) [g.sj ®) (55-5]

(C) [l 25} (DY (L 25]
57 25’

2
The solution of det(A — L1,) =0 be 4 and § and A = (

HATAN det(A - Al,) =0 -9F TMLA XA 4 @ § G A = (2 i

(A) x=4,y=10 (B) x=5,y=8
(C) x=3,y=9 (D) x=-4,y=10

(1, is identity matrix of order 2) / (I, ¥ 2 W& 9FHY e

The value of a for which the sum of the squares of the roots of the equation

x% - (a- 2)x - a -1 = 0 assumes the least value is

X —(a-2x —a—1 =0 AT PeTeFd WM T IR FPAOW FACS A a-9F WA

LK

(A) 0 (B) 1 ) 2 (D) 3

[
25 ey
Erfl:‘l
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Category-III (Q. 66 to 75)

(Carry 2 marks cach. One or more options are correct. No negative marks)

Chords of an ellipse are drawn through the positive end of the minor axis. Their midpoint
lies on

(A) acircle (B) aparabola (C) anellipse (D) a hyperbola
Foged TUIFE AGE WCH ﬁﬁﬁ‘ﬁt@@wmﬁ@%@ﬁlmﬁ?
NORPTRY TR T

() a6 IS B) wIbwgs (O G TgE (D) O30 e

Consider the equation y — ¥, = m(x — x,). f m and x, ar¢ fixed and different lines are

drawn for different values of y;, then

(A) the lines will pass through a fixed point
(B) there will be a set of parallel lines

(C) all lines intersect the line x = x,

(D) all tines will be paralle! to the line y =X,

vy, =m(x_xl)ﬁmqﬁﬁ@mwmﬁm@ x, T-ARTEAT T S v, -3 fafen e
o o fon Teerad SfEs 91 28 O

(A) TR = e fov WMo anE

(B) A FEAINGTPRS & 6 e WA

(C) x=x, TS T FLAFA(eT = FAE

(D) TR SREefdy =x, _ g% ST X9

Let R and S be two equivalence relations on a non-void set A. Then

(A) RuSis equivalence relation (B) RN Sis equivalence relation
(C) RnSisnot equivalence relation (D) RuSisnot equivalence relation
T TH ATORE S wfs TS R (9T Z | CCFA

(A) R U S Tapers! 79 209 (B) R A § FWOATS! A T

20 CEE
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Twenty metres of wire is available to fence off a flower bed in the form of a circular
sector. What must the radius of the circle be, if the area of the flower bed be greatest ?

IGASGT WAL LF flower bed (I8! TASTR & 20 m [FE! ST | I8 W% TS T
flower bed-99 TFa® W56 T( ?

(A) 10m (B) 4m © Sm (D) 6m

The line y = x + 5 touches
(A) the parabola y? = 20 x (B) the ellipse 9x2 + 16y2 = 144

2z 2

[

(C) the hyperbola— 2 —1 (D) the circle ¥2 + v = 25
4 29 4

y:x+53ﬁﬁt€i’~mﬁ

(A) GG y2 = 20 x-TF =M I3

(B) AT 9x2 + 16y2 = 144 1F =M ==
2 2

(©) W%A%:meﬂm

(D) §&x2+y2 =25 @~ F@

Let p(x) be a polynomial with real co-effictents, p(0) = t and p'(x) > 0 for all x € &. Then
(A) p(x) has at least two real roots

(B) p(x) has only one positive real root

(C) p(x) may have negative real root

(D) p(x) has infinitely many real roots

e TR f*I4E T p(x)-93 T p(0) = 1 @ FF7 x & R-GF & p/(x) > 0 | (PTCHE
(A) p(x) -9% FHACE 7O AT e aE

(B) p(x) -97 GIHA@ ¢IgE I8 & =T

(C)  plx) -99 «FBIE Yorg T8 AT LSS oA

(D) plx) -9 SR AT I NG LA

LI
27 B P.T.O.
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From a balloon rising vertically with uniform velocity v ft/sec a piece of stone is let go.
The height of the balloon above the ground when the stone reaches the ground after 4 sec

is [g = 32 ft/sec?)

v ft/sec ITNEE SETOIR SRR GFH (N (AF G RTINS B ST T 1 4 sec A

T4 s B = T(a ©u TR TSl T (g = 32 fUsec’]
(A) 220 ft : (B) 240ft

(C) 256 fi (D) 260 ft

Let f(x) = x* + x sin x — cos x. Then

(A) - f{x) =0 has at least on¢ real root

(B) f(x)=0hasno real root

(C) f(x)= 0 has at least one positive root

(D) f(x) = 0 has at least one negative oot

WA 4 f(x) = x? + x sin x — cos x | CICH(A

(A) ()= 0-9F FHOICF G I8 e AFA
(BY f(x) = 0-«F TFH &I & TR

(C) f{x)= 0-9% FIF 9F ANgE T UFE

(D) flx) = 0-F FHACH G0 YTGP 357 A

28 e
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Let z; and z, be two non-zero complex numbers. Then

(A) Principal value of arg(z,z,)} may not be equal to Principal value of argz, + Principal

value of arg z,
(B) Principal value of arg(z,z,) = Principal value of argz, + Principal value of arg Z,
(C) Principal value of arg(z,/z,) = Principal value of argz, — Principal value of arg Z,
(D) Principal value of arg(z,/z,) may not be argz, — argz,
ATz, G 2, qfo ST wibe A | PR
(A) AN arg(z,z,), argz, + arg z, 99 TN F-8 TS *F
(B) T arg(z,z,) = WA argz, + JIE arg Z,
(C) A0 arg(z,/z,) = YA argz, — AN arg z,

(D) FOAM arg(z,/z,), argz, — arg z, — 49 A -8 F(O I

sinBcosd sinBsing cosd
Let A= {cosfcos¢ cosOsing —sin®|. Then

—sinOsin¢g sinfcosd 0
(A) Aisindependent of 6 (B) A is independent of ¢
(C) Aisaconstant (D) (%—] =0
do 0=1/
sinBcosd sinOsing cosO
A FL A= |cosBcosd cosOsing —sin6|, TTRA
—smBOsing sinBcosd 0
(A) A, 6-97 TR Rt w (B) A, ¢-97 Borg s wm
dA
€) AL (D) [——] =0
doe 6-14

Eim
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Question M-2022

Booklet Series
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Subject : MATHEMATICS
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