mesmmms  Question M-2022

Booklet Series

A

Subject : MATHEMATICS

6866031101

Duration : 2 Hours

(Booklet Number)
Full Marks : 100

-

-

10.

11,

12.
13.

INSTRUCTIONS

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

Category-I: 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.

Category-IL: 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 cach 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 your full signature
in appropriatc 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 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 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 Y [=| 4 |possesses(posses) unique soluti~n ?
1 2 (a-9H)lz] (a
(A) VaeR (B) a=8
(C) for all integral values of a (D) a#8

1 2 4 Yx) (6
e R e I@m (2 10 2 |y l=|4] Tieerrs s T
1 2 (a-4)){z) l|a

AT ?
(A) Vaek (B) a=8
(C) -9 et AN R & (D) a#8
x=2 (x-1)2 5
IfAlx)= |x-1 x? (Jc+1,‘;3 , then coefficient of x in A(x) is

x  (x+1)?  (x+2)°

x-2 (x-D* i
WAR) = [x=1 x?  (x+]) | T, TR A®X)-G x 0 T T3
x  (x+1)? (x+2)°

(A) 2 (B) -2 © 3 (D) -4
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11 ) a b
If A = ‘ 1 and A2018 = [ d} then (a + d) equals
/

W0 1 C
nﬁiA—(l QGAE'”3='~.(a bJﬂ,W(a-+-d)-nﬂHTﬂW
0 1J \c d
(A) 1+i (B) 0 (€) 2 (D) 2018

Let S, T, U be three non-void sets and f : ST, 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) g is obviously injective.

TAAS, T. U s o @ f: S5 T, g: T» U 8 @es oad g f:S> U
Rewre Y | A g - £ AFS B T, O

(A) f g TSET GFF T (B) f8gT3es «Fs foad 7w
(C) [o3 QTS TR (D) g TNE AT A
1 a 3
Ifp=11 3 3]isthe adjoint of the 3 x 3 matrix A and det A = 4, then a is equal to
2 4 4
|-1 a 3]
Wp={1 3 3|, 3x3 MEFA-9T adjoint ThEF T8 92 det A = 4 T T o-9F TH
{2 4 4
E16
(A) 4 (B) 1 €) 5 (D) 0

« 5
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Ix+1

A, B, C are mutually exclusive events such that P(A) = , P(B)=1—;£and

P(C) = 1-2x

. Then the set of possible values of x are in

A, B 8 C aw f& e~ faffeg W4 @ pA) = 3";], P(B):'"T" LER

1-2x

P(C)= T | T 1~ TSR] e T16 204

11 12 113
(A) [0, 1] (B) [3,5] (©) [5,5} (D) {5‘?}

A determinant is chosen at random from the set of all determinants of order 2 with

elements 0 or | only. The probability that the determinant chosen is non-zero is

e TR e e e 9T @3 Ffma mew 21 7 ool Tomm et W
0w | | Fefrrafoa Tm srer zewR et 7

A = (B)

T (C)

(D)

oo | W
oo | L

1
4

P,
For the mapping f : R -{1} — R - {2}, given by f(x) = —=, 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) fis both one-one and onto
f:R-{1} - R - {2} Baefs qorz e snE @ fx) = 2~ 3@ | v@
x—

(A) falzs fog Seffafaq 7y (B) fEfefbad fog qtee 7
(C) fates-g 77, SofRbad-g 7y (D) fats® s T7Rkibud $o37 3@

o T T ""'"""'"'“""“E_J_ﬁil“"";;;

5 Esgg 0.
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If the algebraic sum of the distances from the points (2, 0), (0, 2) and (1, 1} t0 2 variable

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

a2 vermm Faerad e fealo €9 (2, 0), (0,2) & (1, 1)-97 Ared Jerfady TuE T
oy TR, O3 @ a1 i R 7 o 2=

4 LD (B) (1.-1) € (.- D)y 1, D

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 a. Let x-axis be along AB and the

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

AABCE@LWABWWG2aawmwm|%tﬁﬁ¢ﬁ=qﬁ@wﬁw
FANR T8 MGl TR §9 o TE ) TH F9 PR B AB TWRE x5 TR ¢

TR A-TS T | (AT MeRrd TPl T
(A) x2+y?+2axsina+a’cosa=0

(B) xX+y?-2ax-2aycota=0

(C) x?+y?-2axcosa—a’ =0

(D) x*+y2—axsina—aycosa=0

If (cot a)) (cot ay) ...... (cotay) = 1,0 <oy, Oy, e Oy < n/2, then the maximum value of

(cos a)) (COs 0y) «.onne (cos o} is given by
(cot o)) (cot Oy} e (cota )=1,0<0, &y, ... Oy < /2 A
(cos 1) (COS 1) ... (€OS 0t)- R 4156 TN 2@

‘ ®) - © - D) 1

(A) ZT 2n

21’!:’2

B e . e 8 1 . i S L et - e — A S o————, S L— a— ———

EiE
6 g
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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

1o

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

GBfB FFETRA (-1, 1) g a2 x-wrwe Wﬁmmsin—'gj (31 TLAH I3 |

T @ AN IEEL x2 = 4y - 9-TF A 8 B e =% I3, @ |AB| TR

(A) %am (B) %aw (C) %mﬁr (D) guﬂ?ﬁi

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

“Iﬁi@31=pxz Fpy?+2gx+2f'y+d=08 Sz=x2+y2+2gx+2fy+d’z0-tﬂﬁtﬂ3$
LY T PQ (R | O@ PQ-9q FNFY T

(A) §,-5,=0 (BY §,+S,=0 (C) S;-pS,=0 (D) S, +pS,=0

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

then its locus 1s

(A} asquare (B) acircle

(C) astraight line (D) two intersecting lines

436 S Ao Aaig @¥ 39 WE @ oFEE 93 7 TEgRaR TR 7E | @I |
Cirerd @ e Seere 219

(A) O3 Tfrea | (B) «afo 3o

(C) @=fb Fzrzal (D) ¥ft srrarEat SRR

B e s e A PR S p— i, i P, S i, i e . S——_ — S— L — — T—— i S o i, i

7 42 PT.O
7
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15. Let P be a point on (2, 0) and Q be a variable point on (y — 6)? = 2(x — 4). Then the locus
of mid-point of PQ is

R 37 P e SREA (2, 0) 9 5o Q f b (v - 6)2 = 2(x - 4) -43 Tty | R
PQ-F WY AL T

(A) y2+x+6y+12=0 (B) y-x+6y+12=0

(C) y*+x—-6y+12=0 (D) y2-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) 8aunit (D) 4aunit

TS y? = dax, (a > 0)-4F AB @ o, fiegre? Ty 27 A 1 BC @4 AB-3 B
7 3 SHE C R [Ew 0 | Sfred Swd 8 BC-9e TR T

(A) adse (B) 224939 (C) 8a s (D) 4a4a¥e

2 2
17. Let P(3 sec 8, 2 tan 6) and Q(3sec ¢, 2 tan ¢) be two points on %-—-y?= 1 such

that6 + ¢ = %, 0<0,6< g Then the ordinate of the point of intersection of the

normals at P and Q is

2 2

A ¥4 %-YT= 1-9% Bof2® W% R P(3 sec 6, 2 tan 0) 8 Q(3 sec ¢, 2 tan ¢)
e+¢=g,0<e,¢<g \OTEE P 8 Q Rrs SiFe Sfbamarad (gnied (i 20

13 13 5
(A) 3 (B) Yy (C) 5

i pr— i e S e e e, LR, e YA S i S e stiase
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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
e x +y+2=18 2x + 3y — z + 4 = 0- 9 WATHEAE AT 8 x-WCFA FTASA B4

Filee T

(A) y+3z+6=0 (B) y+3z2-6=0 (C) y-3z+6=0 (D) y-32-6=0

Thelinex -2y +4z+4=0,x+y+2z—8=0intersect the plane x ~y + 2z + 1 =0 at the
point
X-2y+4z+4=08x+y+z-8=0 ST @AM x -y +22+ 1 =0 CAF T

e v 3, 1R e =@

(A) 2,5 1) (B) @51 € @5-D (DY @51

2 2

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

if;v:ng %_1—@;@3 3 5eTW @ | T AB W@ O- AL TR S8

B) —-— (C) a?+b? (D) a?-b?
d

S o, e, S LRSS LS, S—— S— Fo—— o . S . S, s =

9 % P.T.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) = {c,x=0
]
(x+ bx? )}/2 -Xx )2
bx}é

,x>0

is continuous at x = 0, are

(A) a=—,b=-—=,c=

o | W

1
2

B |

(BY a= —-35 ,C= %, b is arbitrary non-zero real number.

3
C = - ,C=_
€) a 5

r | wn
il

sb_“

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

sin(a+1)}x+sinx
(a+l) ,x<0

X

a, b, ¢ -3 (I WA T SOFFS f(x) = {c,x=0
I l
{(x+ bxz)ArxA

, x>0
| bx}é
x = 0 fFvre see TE, rref &=
(A) :en=i,b:—§,-;:=l
2 2 2
3 3

(B) a=-5,c=5,bmw1mwam

(C) a=-

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

— i " e - - [ e I ———— A e ]

A 10 s
7
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Let flx) = a, + a, [x] + a, x| + a, Ix]?, where a;, @y, a,, a5 are real constants, Then f(x) is

differentiable at x = 0

(A) whatever be a, a), ay, a,.
(B) for no values of 2y, a;, a, 8.
(C) onlyifa, =0

(D) onlyifa; =0,a,=0

T FA) = 2y + ay Il + 2y e + ay kP, WA ay, a, ay, a, IV LS | O3 fx)
SRS x = 0 RS SeaFamn T
(A) 2y a,, a,, ;-9 T (I TR &)

(B) ay, a, a,, a,-9% (I A= FAIZ 7Y
(C) @@ ia, =0%™

(D) erE Afia, =0,a,=02F

Ify= gtan'x then

'&ﬁy = elan 'lx TY O

(A) (1+x%)y,+@2x~- 1)y, =0 B) (I+xMy,+2xy=0
©) (1-x%)y,-y,=0 (D) (1 +x%)y, +3xy, +4y=0
2
Domain of y = ,{log,, 31;.1- 1S
3x—x2
Y = yJlogio —5— STHIF ST e T4
(A) x<l1 (B) 2<x (C) 1<x<2 (D) 2<x<3

S— o i T N £ e i i e, St P s, . A, — e B {5 i

11 %‘&? P.T.O.
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lim(—l-ln H_x] is
o0 x 1-x

(A) %
(B) 0
(C) 1

(D) does not exist/ -3 TG 72

Let f:[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 £'(c) = f (c)

(B) f'(x)=f(x) does not hold at any point of (a, b)

(C) at every point of (a, b), f'(x) > f (x)

(D) at every point of (a, b), f'(x) < f(x)

f:[a, b] = R, [a, b]-(® BT, (a, b)-TC TFIPAA =R f(a) = 0 = f(b) | THF(A

(A) =@ @3 9 ce(a, b) -93 TR AN WM f'(c) = £ (c)

(B) (a, b)-a% (I AW £'(x) = £ (x) TR

(€) (a, b)-<3 &ffefi TS f'(x) > £ (x) TR

(D) (a. b)-a% el TS '(x) < f (x) T

L — o i o S B S ST . S P I B o e ot e i e e — —— o — i ——— ——— —— T —" — A A A T, mp—

A

12
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27. I=fcos(lnx)dx. Thenl=
I=]cos (Inx) dx, BH@ I =

(A) g {cos(Inx) +sin(lnx)} +c¢ (B) x*{cos (Inx)-sin(Inx)} +c

(C) x¥sin(Inx)+c (D) xcos(lnx)+c

(¢ denotes constant of integration) / (¢ TNFHAG bR Y34 W)

28. Let f be derivable in [0, 1], then

C

(A) there exists ce(0, 1) such that dl.f(x) dx = (1 -c¢) f(c)
(B) there does not exist any point de (0, 1) for which rf (x}dx =(1-d) f(d)
i
(©) If(x)dx does not exist, for any ce(0, 1)
0

<

(D) _[f(x]cb: is independent of ¢, ce(0, 1)
0

WA F2L, [0, 1]-9 SIS | IR

(A) (0, 1)-9 9 ¢ e Ry wIR @@ jf(x)dx:(l _ o) flc) T
. 0
(B) O @M de(0, 1) -7 IRG (78 A7 & ff(x)dxzu - d) fld) T®@
0
(€) If(x)dx-aawﬁtimmce(o,l)
0

(D) j’ (x)dr, c-«7 o FSTNa 79 @UA ce(0, 1)
0

A - e, m—— s i, B e e e e L o P N——

A 13 i P.T.O
Eﬁ
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JA .
The value of Jr {QUSI) - —dx is
? (cosx)™™* +(sin x) "
%
p sinx
(cosx)
J (C sin x . COSX dx - 7
o (cos x)*" " +(sinx)

(A) % B) 0 (©) % (D) %

 btcos 4t—asin 4t asin 4
j 2 2 dt= x—I,(0<x<%).Thenaandbaregivenby

Let lim

e—=0+ X

e—0+ [2 X

€

X . "
AR fim [0S dtasindt y _asindy ) focx<n/) | BUR@ 2 @ beaE WA

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

1

x/? 2
Let dx = = g(f(x)) + ¢ ; then
'[;.}l—x3 3

A I J' ot dx = Z g(f(x)) + ¢ | CACHTA

;}1- x’ 3 ¢
(A) f(x)= Jx, g(x) = x% (B) flx)= x% . g(x)=sin"! x
C) fix)= \[; ,g(x)=sin"l x (D) fx)= sin”! x, g(x) = x%

(c denotes constant of integration) / (¢ FWFTH TPE IF M)

i -t ——— — — ——— w——" T

14 2
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dy firy)

Ifx —=+y=x —== then [f (xy) is equal to
dx f'(xy)’

W x g—ﬂ’ f((x”) T, O If (xy)| T

Jr2 IZ
(A) Ce A (B) Ce* (C) Ce?? (D) Ce 3

where C is the constant of integration. / TIIA C et §7F

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

93 W (3, 2) R, el <3 e s =i wwaER TeRE
e & =pfiere Tafkeies 77 | @l Tiet 2@

yl
(A) y=x2-7 (B) x=542

€) xy=6 (D) x2+y?-5x+7y+11=0

Let f(x) = c“‘zdt.Then 1 2| equals
3 q

sin x

COSs¥
A 9 f(x) = J'e"zdl 'Wf’(ﬂ -9 W T

sinx

w ¥ ®) -y © % @) -y ¥

[ — b—— e T L S T e S U —— —
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The point of contact of the tangent to the parabola y2 = 9x which passes through the point
(4, 10) and makes an angle 6 with the positive side of the axis of the parabola where

tan 9> 2. 1s

y? = 9x Sfqred Bfag w3l fere sfes =orfe (4, 10) Ry = wiiqres wowz
(AgS AT ST0F 0 (21 =1 I 8 tan 0 > 2 T | PICHL@ P06 2@

(A) {—gz] (B) (4,6) (©) @,5) (D) [

-
=
e —

Let f(x) = (x - 2)!7 (x + 5)**, Then

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

(B) fhasaminimumaty =2

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

(D) thas a maximum at x =2

WA FH(x) = (x -~ 217 (x + 5)° | ACHTE

(A) x =2 T3 BT f{x)- 92 (@ AW 72

(B) x =2 T34 f(x)-9¢ FHSW W SR

(C) x =2 TN T f(x)- 93 GG A (b 9 (SIRBIE @2

(D) x =2 AV f{x)-93 W46 G ang

. . dy o oy i . .
The solution of cos y I— = eIy + x2S Y g f(x) + e Y = C (C is arbitrary real
X

constant) where 1(x) is equal to

cos y jx_y= evsiny + y26sin Y. qF WY TH flx) + e*" Y =C (C 2= % A W) l

CICRTd fix) 273
1 -X 1 3 x 3 £ 3
(A) e'+—x B) e +—x (C) e +—x (D) e‘+-x
2 3 2
T S — B
0
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Area of the figure bounded by the parabola y2 + 8x = 16 and y2 - 24x = 48 is

: 1 : .
(A) %]vsq.unil (B) 933 6sq.umt  (C) Tﬁsq,umt (D) 25—43q.umt

2

SfeFETT y2 + 8x = 16 8 y2 — 24x = 48 T AT AL UHATH o

,
(A) %asfaar«s (B) %“ 6 3% 9FF (C) %3‘5&@ (D) —?Hﬂuﬂﬁ'ﬁﬁ

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

fForE E Ta oF FE@ AR AN e FAF ¢ AN IV a ~ k12, a 9 k
(AIGE L3F 2, T2R A6 s 21

A) %H B) %H © 2 o 2]

If a=i+j-k,b=i—j+kand ¢ is unit vector perpendicular to @ and coplanar with a and

b. then unit vector d perpendicular 10 both 3 and ¢ is

-

TRST ST d=i+j-k.b=i-j+k, ¢ 9o 9T (587 -9 TR AF @R 7 8 b -9F
TF AFCAN | PH(E@ 2 8 ¢ SorHd B9 7Y 8 9TF (989 d 3@

(A) J_ri%(zi—jnl) (B) i%(]ﬂz) (©) iJg(iv?,j-f]!() (D) r%(}—ﬁ}

v

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

93f6 06T 7 (2, -1) TS SR | & (6T YA (U@ wiFs 9o ~opfea sl
T 3x +y = 0 | TACHIA ey A0S SfFS Qora ~ifag 7haad 211

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

B A R — e

A

17 %Egmg P.T.0.
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42. Ifa, b,carein G. P. and log a - log 2b, log 2b — log 3¢, log 3¢ - log a are in A. P., then

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

T a, b, ¢ GG AAR[S U G2 log a - log 2b, log 2b - log 3c, log 3¢ - log a WA
HofSTS AMF, S a, b 8 ¢ (3 fagr fovd e nd 2@ o1 faoa =@

(A) TR e (B) ¥ frgw

(C) e frger (D) g fagw

43. Leta,=(12+2+...n%"and b =n"(n!). Then
(A) a <b_V¥n
(B) a,>b ¥n
(C) a, =b, for infinitely many n
(D) a,<b,ifnbeevenanda, >b,_ ifnbeodd
TAFa, =(17+22+....n)"8b,_=n"(n!) | O
(A) a,<b, Vn
(B) a,>b_ V¥n
(C) A MY n-9A T 2 =b_

(D) nYMAGIATa <b 8 nIYFMAM (A a, > b, TR

A 18
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5y

]
44. Ifz=x-iyand 2/3 =p+iq(x,y,p, qe R), then

is equal to
(p*+¢°)
. )
'ﬂﬁz=x—iytﬂ’ﬁ 2A=p+iq(x,y,p,qeR) Y, O P 3 -9 I [
(p*+q”)
(A) 2 B) -l (C) 1 Dy -2

45. Ifa, b are odd integers, then the roots of the equation 2ax? + (2a + by x + b =0, a = 0 are
(A) rational (B) irrational (C) non-real (D) equal
7 a, b Tgeg A T, SR 2ax2 + (22 + b) x + b =0, & 0 FNTAT ey
(A) ¥ I (B) WIn T[E (C) I (D) J9H 2R

46. The number of zeros at the end of | 100 is

100 ~43 T8 (074 A4 TR

(A) 21 (B) 22 ) 23 (D) 24

47. If|z—25i{<15, then Maximum arg(z) — Minimum arg(z) is equal to

T | z - 251 | < 15 T, O3 WEBD arg(z) - &Y arg(z) T@

(A) 2cos™! (;—] (B) 2cos™ (%]

(C) 121—+ cos™! (%) (D) sin™! (%} - cos™! (%)

(arg z is the principal value of argument of z) / (arg z, z-93 AASTICH JATAN AT

. L A, S . SR 1 b ., e S, S v — —

—— — r— T P S ol v S r—— —— & ——

B
A 19 sy P.T.O,
2T
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48. Letf(n)=2""" g(n) =1+ (n+1)2" forall n € N. Then

(A) f(n)>g(n)

(B) f(n) <gn)

(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.
AAFAAIAn e N-9E & f(n) = 2" g(m) = 1 + (n +1)2" | B®
(A) f(n)> g(n)

(B) f(n) <g(n)

(C) f(n) 8 g(n) - (Y [FW Pl A WY |

(D) T n ATV S f(n) > g(n) @ T n WYL T OR f(n) < g(n) T |

49. A s a set containing n clements. P and Q are two subsets of A. Then the number of ways

of choosing P and Q sothat PN Q =g is
A, n v R @36 G 1 P @ Q, A-93 76 B | PAQ = o, P © Q 7 0B wo
TN 5167 T WY ©IF AL 2

(A) 2:nc (By 2r (C) 3"-1 (D) 30

50. 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 ALYF AW 1 8 n MF IAA IF 1, 2, 3, ...... n T3 B© T2 271 | Tmefong s
NS s 9 79 9B S @ AR a3 O 297 @ | Yo e TR e
TR

(A) (n})? (B) (2n)! (€) 2m!) (D) ;
(n!)
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Category-II (Q51 to 65)

(Carry 2 marks cach. Only one option is correet. Negative marks; %)

1. If P\P, and PP, are two focal chords of the parabola y = dax then the chords P,P; 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
Wfeqe y? = dav-a7 7S WD =W 2w PP, © PP, | GTEE T PP, 8 P,P,
MEREICRCUR T
(A) wfegres Fares Som (B) w4332 WrFa Soe
(C) Sfegres Afeewa Sog (D) y-SF Gofg
52. f:X - R, X={x|0<x<l} is defined as f(x) = ] 7’;'1” . Then
— x—-
(A) fisonly injective (B) fis only surjective
(C) fisbijective (D) fis neither injective nor surjective
f:X >R X={x|0<x<]) IONI TGS SE T f{x) = ' F‘;Z"l“ | CTOSE
~[2x -
(A) (RN GFT TE (B) fraaa Teifafoas g
(C) fatss, Bofifbas 2@ (D) {8 7Y, Soldfoaa-e 7y
—— — e
A 21 P P.T.O
i
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Let f be a non-negative function defined in [0, n/2), ' exists and be continuous for all x

and J' 1/1—(f’(t))‘*dt:jfmdt and f(0) = 0. Then
H 0

[0, 7/2]-TO S-YNGT TFS [ GO TRWT AT W@ ' -97 TG MR 8 HFe x-dF

ERIEIURUER I«.fl—(f'{t))zdt=-[f(t) dt IR f(0) =0 | CHQ
0 ]

1 13 1 (1Y 1
(A) fl—l<—andf|=|>= (B) f{—|>— and —J<—
3) 3 2) 2 3/ 3
(& f[i]-:i and f(2J<2 (D) t(i):i and f[gJ 2
3 3 3
LR
PQ is a double ordinatc of the hyperbola —2—§—2=lsuch that AOPQ is an equilateral
a

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

satisfies

2
X hi

2
M5 _2_?=1-aa a3 Rl 2@ PQ Wi AOPQ VI R fage (0 7= @
a

IRIYCEA (379) | IO #1083 S0l [ A % 3 (b 4e

(A) 1<e<%§ (B) c=%ﬁ (C) e=243 (D) e>%§

e e S i e i e v . e s e o e e SRS e, S A . S E— . R T— Sn— ———

22 E—"ﬁ
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2
55. lim{x +]—ar~b],(a,beR)=0.Then
xow| x 4]

2
lim ["‘ + —axﬂbJ,(a* b €R) - 97 IH O TR ST | CHC@

xow| x+]

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

56.  If the transformation z = log tan -g— reduces the differential equation

d? . : .
~—j}i+cotxi—§-+ 4y cosec® x=0 into the form %%H(y:{) then k is equal to
- z

d2y
dx?

+c01x%+ 4y cosed x=0T_Pe NAFAM7 A 5Ty, 2 = log tan% S CRIE|

2

z—&ﬁ%ﬁ@ﬁﬁﬂﬁﬁﬁ%—%+ky=0lmk-ﬁmm
Z,
(A) -4 (B) 4 (C) 2 Dy -2

57.  1flis the greatest of

! ! I I 2
2 2 ~x
I, :'[e*"‘ cos’x dx, I, =je"x cos® x dx, I :Je_“ dx, I, ='[c Adt , then
0 0 0 0

] 1 1 1 2
2 2 -X
I =[e*cos? x dx, Iy=[e™ cos’ x d, Iy=fe™ dr, li=e /4 g TROT wIE
0 0 0 0

TR W4T 3EEN | J(A
(A) 1=, B) I=1, ©) I=1, (D) I=1,
e T e

23 i, P.T.O.
A oL

https://www.pygonline.com


https://www.pyqonline.com/

58.

59.

60.

61.

62.

S S e S .5 B 0 A e e, b . Sl e e S

A

M-2022

A straight line meets the co-ordinate axes at A and B. A circle is circumscribed about the
triangle OAB, 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

GG AGAI TFTAE A 8 B RW0® =27 33 | g® OAB-97 +R3e <fFe =1 | Jroa
O fere fEs =fFa A @ B 103 3% I m @ n @ Q@ 62 A4 7@

(A) m(m+n) (B) m—+n (C) n(m+n) (D) ‘Ya(m+n)

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

GG y2 = 4ax-93 Tofs® TWEA O Pa?, 2at), (a > 0)-(C SEF© =nfs ¢ foay
SfdgrEd TS EFA T ¢ G e 129 3@ 1 P, T ¢ G R graw @€ 2=

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

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

two tangents is  https://www.pygonline.com

(-1, -6) I (& y2 = 4x TR 7 =onie B 7o | ~pfaRrye Were @ &
(A) /3 (B) n/4 (C) /6 (D) n/2

If o is a unit vector, ﬁ={+j—ﬁ,?=i+lz , then the maximum value of l& B ?J 18

W 6 G GO0 @2 f=i+j-k,j=i+k T, ©@ |a f 7|-a9 s w2
(A) 3 (B) 3 (C) 2 (D) V6

The maximum value of f{x) = eSi"* + e®05¥ - y ¢ R is

flx) = @SInX 4 2008 X xeR -9 56 N 203

i -1
(A) 2e (B) 2+e (C) ze/ﬁ D) 2e W

e — — —— — e ——— e Er——
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64.

M-2022

[f x satisfies the inequality log,, x?+ (logs x)? < 2, then x belongs to

log, x? + (logg x)? < 2 TTRNFAUMBTE s a7 @aw 1% x AT (e)

(A) [1.5) (B) {i.s\

25 )

(1 .. 1

-

3

(2
The solution of det(A - Al,) =0 be 4 and 8 and A = I

J. Then
Xy

2 3
H‘?T&?I‘Tdet(A-~Mz)=0-tﬂ§1Wﬁ‘ﬁ{4GStﬂﬂiA=( ]|m
\x

(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, T 2 WAR 4FHY ‘ﬂ]ﬁ’@’)

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

x? —(a—2)x —a -1 = assumes the least value is

X - (a-2x-a-1=0 ANFIRT AT AT TR TR TAoW FAG (A a-9F T

LIS

(A) 0 B) 1 < 2

(D}

i i i i e . i S, o+ e, e S i i i ——— . . T o, i, i, i . S B, e

OpI0

25
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66.

67.

68.

M-2022
Category-ITI (Q. 66 to 75)

(Carry 2 marks each. 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) ahyperbola
TRET BT G WOE Rl [ $ored wme wfEs xe | el
TGFHTY R RBEAY T

(A) 9338 B) whefgs () 93 IS (D) 3 7T

Consider the equation y — y, = m(x — x,). If m and x, are 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 lines will be parallel to the line y = x,

g -y, = mix - x,) TR Rom @91 7 m @ x, WS T 9 v, -4 ffow WOR
) fon fon searad sfFs o9 70 o

(A) reaefa asl FWE v WMo T

(B)y R FHARNGTEE I 6 A6W WA

(C)  x = x, FEACIAT N FANefe (27 FA3

(D) TR RGN y = x| 97 TSI T

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

(A) R w S isequivalence relation (B) R~ S is equivalence relation
(C) R S is not equivalence relation (D} R u S is not equivalence relation
W T A-TS R @ S 7S HUQeAro! 79% (1831 SE | T

(A) R u SATGHTS! AFF (I (B} R N SAAGATS! 7H (T

(C) RS ATEATS! AFE RE (D) Ru S AAGETS FAFF (I

i e ........,____,..._,....__._..._.---.u—...-_._-.n__-u—fr-—-——--—--.-——u-ﬂ-q———---—-—-—-—-.—-—---—-—---——- e mm——
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69. Twenty metres of wire is available to fence off a flower bed in the form of a circular

70.

71.

sector. What must the radius of the circle be, if the area of the flower bed be greatest ?

JGYGT WHAT 90 flower bed (I8! TAETE & 20 m 98! W | (84 IhT% I T
flower bed-97 TFAT WA 2(< 7

(A) 10m (B) 4m (C) Sm (D) 6m

The line y = x + 5 touches

(A) the parabola y? = 20 x (B) the eHipse 9x2 + 16y2 = 144
2y

(C) the hyperbola — - 2—=| (D) the circle x2 + y2 =25
29 4

y=x+35 Aqerafe

(A) g8 y2 = 20 x-TF = B3
(B) ©4FG 9x? + 16y2 = 144 -TF =M 7

2
X

2
(©) W‘E—%:I-W“ﬁw

(D) G x2+y2 =25 -1@ = 07

Let p(x) be a polynomial with real co-efficients, p(0) = 1 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

AR A7l RfFE qgemafdl p(x)-92 TR@ p(0) = 1 @ FFFA x € R-9F T p'(x) > 0 | ICHE
(A)  plx) -3 IR 7S IR et Mg

(B) p(x) -7 GFHAA AIgF T At MR

(€)  p(x) -9% SFHIE YNGF I A% YIS *MF

(D) plx) -3 STRTHL YT BT A&7 A

T, | S AR S e . g o R e e i P T 1 T T 0 0 e . e - S e o A, it i 8 S LM i — . L B e, SR

A

27 Sl P.T.O
E-J,I VA
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From a balloon rising vertically with uniform velocity v fi/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 fusec?)

v ft/sec IS SETOUd SEAX Gl (I (UF ¥ oFAAS TH(A (18U T | 4 sec A

T A Bfi =i F( ©UN (A3 S5l T (g = 32 fi/sec?]
(A) 220 ft (B) 240 ft

(C) 256ft (D) 260 ft

Let f(x) = x2 + x sin x — cos x. Then

(A)  f(x) = 0 has at least one real root

(B) f(x) = 0 has no real root

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

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

WA ¥4 f(x) = x2 + x sin x — cos x | CICF(A

(A) fx)=0-a% FACHF a3 I e I
(BY f(x) = 0-&9 T3 B AT (1R

(C) f(x)=0-93 FICF 13b AT o IR

(D) f(x) = 0-3 FRATF G AT T AP

P ..‘..,...._.......,.____,,...,.._,__....__._.,...-‘.........._..__,.__._............._.....“.,____.,_.__.,.___-._.—-_ e e L, i, . i e . e S S, S S

A

28 e
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75.

A
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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(zz,) = 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,
WA F9 2, 8 z, 1o ey wfoa af | ere@
(A) I arg(z,z,), argz, + arg z, 99 AN F-8 (O 9
(B) 4T arg(z,z,) = YIWN argz, + YA arg z,
(C) 99 arg(z,/z,) = YU argz, — N arg z,

(D) SIS arg(z,/z,), argz, — arg z, — 9% N NI-8 2O A

sinBcos¢ sinBsind cosO
Let A=|cosOcos¢ cosBsing -—sin6|. Then
—sinOsing sinfcosé 0

(A) Aisindependent of 0 (B) A isindependent of ¢
dA

(C) Aisaconstant (D) [_J =0
do 0=

sinfcos¢ sinOsing cosO
AAFLA=[cosBcosd cosOsing -smB|, TCR@A
—smOsing sinBcosd 0

(A) A, 0-97 T3 s ia =9 (B) A, 0-93 B Feaa 7
dA
(C) A¥I® (D) {—] =0
dé e:%
e T
29 Eﬁ P.:
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Question M-2022

Booklet Series

A

Subject : MATHEMATICS

AN § T

F4%F 7 300

.

>
Q.

20.

N,

R,

8.

20,

fAceet

OF AN B AT TAWIES o« oS o s wwray TUw e e |
Category-I : aof6 Suq o3 | #foa B9z W 1| 747 M@ | 9 Tow e w9 o0 =W
qifee Te3 e Ve w93 I A3 |

Category-11 : &3 Teq #R% | e g9 it 2 W3 R | T 99 Frel w9 1@ @
a3 TI7 e v, 792 /I AR

Category-1I1: @3 3 «2ife g3 3w | 71 < e Tua fre 2 793 AR | o 7 w1
TG T AT 92 IS $T28 I I W UF OIZCA M 2 x [0 3B 7 T M TWE
SR WA - WP @ 30 Ton AT o Fewn | I @I v TR oW T T sefve
TOR W GBS T AF R TuA T 4R W TR | RY TR = w92 3!
AR A, WS ST 752 #M0A |

OMR =@ A, B, C, D ®bfers e b wab w2 Suz firo 1@ @ ooz Bftw
(A, B, C, D) %3 =2 Hifees 7are 77 |

OMR #(@ T8 fTe sy a1 A S99 #iwS 191 9T 94 |

OMR #i@ [RfA8 ¥ _Ist <77 s (&0 wisl (e A1 |

OMR #t& A2 T eptenez 799 < Reers e 733 o Sagmer i s 772 o
Arar vasfH @ e TE |

OMR 1ta 2 e fRrers w1 @ <15 <ege 1w frre 7re «qa: e s s Girs
EICH]

A T A T 7HQ T 107 RN G ¥ GI6 2, AT v, #3w =2re W9
A FFR T T GFCET 8G9 A AT T @@ M | OMR @l St 2 @ Ire
AR Al MBS MG T WO M 1 A wAT 9 @R T G TEITRT &
a7 Ao T T FTHA e oig o Wit A9 |

TRIZARH, NP0, AICH, Fpad, Toefy, @ufa, T 3 @R @R i
2! ITF S W@ T 1 TR T AES TR 92 4wy o3 3w afon va 72
AT TR A IS 9D G 130 S TR SR | ST (@R 00 0% e 47%Te
FA@

A9 TF WIS Tt OMR */@ sy 3 “HfRdere fir wE |

9% AAMA BTG @ WA TOU SISE oY (0T Mg | A WTA o (ORI WY
ATAEAR FITLTC! @ SF ol ST F41 TCWE | © S(ge A (BN THS %7 91 1,
TIC(a 3 wiaew et oy 5% ¢ pors 9 e =1 |

N
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