M-2022

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 solutinn ?
1 2 (a-H)\z a
(A) VaeR (B) a=8
(C) for all integral values of a (D) a#8

1 2 4 \x) (6
R oW e S®m (2 1 2 ||y |=|4| Tererer swwr W
12(a-—4)J?, a

I ?
(A) VaekR (B) a=8
(C) a-93 e AN AR Ty (D) ax8
x-2 (x-1? ¥
I Ax)=|x-1 x2 (x+ 1)3 , then coefficient of x in A(x) is

x (x+1)* (x+2)°

x=2  (x-1)? X
;W A(x) = [x~1 2 (x+1) [TV, S@A®)-9 x 0 A @
X (x+)? (x+2)°

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

— L
ct P.T.O.
3 Ok
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1 1 b
fA=|  |andA28=|" "1 then (a+d)equals
0 1 ¢ d

1 1
nfﬁmw(o _}\SA2°18={a EJ T3, O< (a + d)-9F W ZE
1 Cc

(A) 1+i (B) 0 € 2 (D) 2018

Let S, T, U be threc 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 fnor g is injective.
(C) fis obviously injective. (D) gis obviously injective.

TATAS, T, U foafS e o6 @ f: S > T,g: T —» U 8 &S o g £:S > U
e 91 W | ;W g - £ 9IS g 7, o

(A) f, g TOlaE QUSSR (B) f8gTaes (33 foay 7%
(C) A% GFF TE (D) gTA*IT GFF TR
1l a 3
Ifp=1{1 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
Wip=1 3 3|,3x3MEH A3 adjoint ThEH T7 G2 det A = 4 TV O ¢-9F WA
2 4 4] |
Ei6]
(A) 4 B) 11 ©) 5 (D) 0

Page - 3



M-2022

3x+1

6. A, B, C are mutually exclusive events such that P(A) = , P(B)=1—;iand

PO = l—qu . Then the set of possible values of x are in

A, B 8 C aw ot sia=m ffen ww @ pa) = L P(B):l‘Tx 3

P(C)= =2 Y | TACH(E x-43 B3 W 575 T

(A) [0.1] () P,lj? (©) H,E} (D) [1,5]
3'2] 1373 373

7. 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
St wem e b e g @3 fdme mew == e 2R oA (e WE
0 w1t 1 | ffrrssfba wm sy 2ear smem 2=

3

3 \ :
(A) 16 (B) 3 (©) (D)

oo | h

1
4

8.  For the mapping {: R -{1} > R - {2}, given by f(x) = _2_x_] , which of the following is

=
correct ?
(A) fis one-one but not onto (B) fis onto but not one-one
(C) fis nc.ither one-one nor onto (D) fis both one-one and onto

f:R-{1} - R - {2} Bwaf’ qeorz wrwre @iz @ f(x) = %m|w

(A) ez 53 SoAfabad 7 (B) fToAhad fog qtos 7y
(C) fatF=s-8 7y, Tofdpad-e 77 (D) fatss ¢ Sofafud o33 3=
- - e _.@,ﬁm-__. -
A 5 Ere P.T.O
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9.  If the algebraic sum of the distances from the points (2, 0), (0, 2) and (1, I} to a variable
straight line be zero, then the line passcs through the fixed point
a6 serm AR 1 foafe 7 (2, 0), (0,2) 8 (1, 1)-97 FRrgd sty T W
=y T8, O @ w3 e Reperit 2 o 2=
(A) 1.1 B) (.- € 1.-D D)y (I.hH

10. 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 18
AABC RST8@ AB g WG 8 2a 9FF (9 77 | M @ Tt @ S GHASn3
FENR T8 MGl TR (€ ¢ TE ) W TH Y N AB TR - AR 8
TR A-(® AT | TICHE R FHE 20
(A) x%+y?+2axsina +a’coso =0
(B) x%+y?—2ax-2aycota=0
(C) x*+y?-2axcoso—a* =0
(D) x?+y?—axsinoa—aycoso=0

11.  If (cot o) (cot aty) ... (cota )= 1,0 <oy, dy, e O < /2, then the maximum value of
(cos @) (COS OLy) .ucne (cos @) is given by
(cot a;) (cot y) ovvne (cota,)=1,0<aty, Oy e Oy < /2 (A
(cos a,) (cos ay) ... (cos o )-4¥ G WW 2
A = ® == © - D) 1

v 2" 2n
A 6 - m_a.;a_m_ﬂ-m-ﬁ
lﬁ&%
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12. A line passes through the point (-1, 1) and makes an angle sin‘l(%]in the positive

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

to

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

OB FTFARL (-1, I)ﬁ"iﬁm\xwmﬁCﬁWsm‘l[ )mer%&mm|

T @ Al IR 22 = 4y - 9-TF A G B 9@ (=% I3, 9@ |AB| @

(A) g'-aw (B) %aw ©) %d}?ﬁﬁ (D) -g-usw

13. Twocircles 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
a6 I8 S, =px? + py? + 2g'x + 2f'y +d =08 S, =x2 + y2 + 2gx + 26y + d' = 0 -97 &I
R T PQ ™R | O[3 PQ-G% FNFa T
(A) S$,-S,=0 (B) S,+S,=0 € $,-pS,=0 (D) S,+pS,=0

14. 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) astraight line (D) two intersecting lines
ﬂﬁ%w‘iﬁwmmtﬂmémwﬁﬁmmmﬁ | G |
TIeFa @ 93 STesreid 2@

(A) o wfrea | B) 93BT

(C) 3f FTeeraa (D) 6 R>RIRa ST
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15.

16.

17.

M-2022
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 1s

W 39 P ARG S1gH (2, 0) G 5N Q R (v - 6)2 =2(x - 4) -a3 T8 | @
PQ-O3 WYIfT7 ML A

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

(C) y2+x-6y+12=0 (D) y*-x-6y+12=0

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

W%JE y2 = 4ax, (a > 0)-99 AB = w, Sfgred MR 2o A | BC (991 AB-«F T
Y G2 SHE C e [ I3 | e SrEd 8o BC-a9 qUF

(A) 2T (B) 22 9IS (C) 8a9TT (D) 4a 9FF

2 2
Let P(3 sec 8, 2 tan 6) and Q(3scc ¢, 2 tan $) be two points on 59——!4—= 1 such

thatO+ ¢ = %, 0<06,¢< % Then the ordinate of the point of intersection of the

normals at P and Q is

2
A 99 %—%= 1.3 Tofim 7B R PG sec 6, 2 tan ) 8 Q(3 sec ¢, 2 tan ¢)
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(D) y-32-6=0

DOy 251

=1. If AB subtends a right angle at the

(D) a?-b?

i o, b, e AR . S, e S, i &

=40

18. 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
Al x +y+2z=18 2x + 3y — 2 + 4 = 0-99 TRAAIINT YEF 3 x-WFA T[T O
LRSI
(A) y+3z+6=0 (B) y+3z-6=0 (C) y-3z+6=0
19. Thelinex -2y +4z+4=0,x+y+z— 8 =0 intersect the plane x — y + 2z + 1 = 0 at the
point
x—-2y+4z+4=0Gx+y+z—8=0‘~s_c'¥mt§ﬁﬂ?|@‘ﬂﬁx—y+22+ 1=0SF T
(A) (2,5 1) B) 2,51 € (25,
20. AB is a variable chord of the ellipse _+b_2
a
T 5 equals to
y: :
ToRE = —+—2 1-9% AB @35 5eTH T | W7 AB SREE O-TFAS FAFIT SR
1 1
S, ©[F 3 +—2m :
O OB
(A) l,+—12— (B) = L (C) a+Db?
a“ b a
A

=
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x<0

sin(a+1)x+sinx
x *
21. The values of a, b, ¢ for which the function f(x) = {¢,x=0

(x+ l:nx:’!)/l/2 —x%
L b2

, x>0

is continuous at x = 0, are

3 3 1
A =_...’b=__.‘ = =
(A) a . Z'C 2

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

3
C) a=-2>,b=—=,c==
© 0=3

r | Ln
o W

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

sin(a+1)x+sinx

,x<0

X

a, b, ¢ ~9% [T WS G SCFS f(x) = {¢,x=0
] 1
{5+ 't:)xz)/31 —xA
bx}é

,x>0

x = 0 e wew 2@, wrefd 2

(A) a=%—,b=- ,C=

N | w

1
2

(B) a=-%,c= %,bwwmwman

5 3
C) a=- —,b==—,c=
(©) > >

(D) a=-2,beR-{0},c=0
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22, Letf(x)= a, +a, xj +a, Ix[2 + a5 x]?, where ap> 4, ay, a3 are real constants. Then f(x) is

differentiable at x = 0

(A)  whatever be a, a, a,, a5.

(B) for no values of ), 4, 2, a;.

(C) onlyifa; =0

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

TP A) = ag +a Wl +oay, b+ ay kP, T ay, a,, a,, a, I LTS | O@ f(x)
AT x = 0 (e SWagemrEeg T@

(A) a,, ay, 8y, ay-99 [T (P TS O]

(B) ay, a,, a,, a;-9% TN WM G2 77

(C) W@ Ida =02

(D) TN Ifa, =0,a,=0%

23. Ify=e® % then
Ty = e x 7y, o1
(A) (1+x)y,+(2x-1)y, =0 B) (1+xDy,+2xy=0

(&) (l‘xz)}’g‘.‘ﬁ =1 (D) (1+x2)Y2+3x}'1*4y=0

3x—x° .
is

24. Domainofy = Jlogm

y = 1/10;%,0 3’(;"- WA W ST J

(A) x<1 B) 2<x {Cy 1l=Ex=2 (D) 2<x<3

- EEE
1 Z P.T.O.
. ! B PO
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25. E.‘?}[%'“ \’%Jis
(A) Y%
B) 0
(C) 1

(D) does not exist / -9< SICICNCEY

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 (¢)
(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) < f (x)
f:[a, b] — R. [a, b]-TS F&E, (a, b)-(S TIFEAIN G f (a) = 0 = f(b) | TIOF@
(A) O G367 ce(a, b) -9 SRBF MR WEFME £'(c) = £(c)
(B) (a, b)-a% (31 0% £'(x) = £ (x) TE@ A
(©) (a, b)-a &ffefb fovre £'(x) > £ () TW

(D) (a. b)-99 #ffeoflt f e £'(x) < £ (x) TE

[ . = e, i —— i i, S, SRR S ARy U e
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27. I=Jcos (Inx)dx. Thenl=
I=]cos (Inx)dx, CH@ ] =
(A) -’2-‘- {cos (In x) + sin (In x)} + ¢ (B) x%{cos (In x) — sin (In x)} + ¢
(C) x%sin(lnx)+c (D) xcos(lnx)+c
(¢ denotes constant of integration) / (¢ JANFE(HI YPPR YIF W)
28. Let fbe derivable in [0, 1], then
(A) there exists ce(0, 1) such that _[f(x)dx =(1-1¢)f(c)
! 0
(B) there does not exist any point de (0, 1) for which r f(x)dx = (1 -d) f(d)
]
(O) Jf(x} dx does not exist, for any ce(0, 1)
0
(D) J' f(x)dx is independent of ¢, ce (0, 1)
0
WA IAL, [0, 1]-9 TSI | (ICHCA
C
(A) (0, 1)-9 9% ¢ R sy sz @ If(x)dx =(1-c)flc)Zq
. ]
(B) aTTFM de(0, 1) -3 SRG W% 1 &= rf(x)dr = (1 -d) f(d) =@
0
<
(C) jf(x)dx -9 SR¥G (N3 TN e (0, 1)
0
<
(D) j'f(x) dx, c-«17 Boa FSTMNat 70 @AEA ce (0, 1)
0
T
A 13 BEIL*;% P.T.O.
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/ sin x
29. The value of J (cos x) ——dx is
(cos x)*'™* +(sin x)°O%*
% (Cosx}sinx
| : dx -4 T A
o (cosx)™* +(sin x)os*
- ' 1
NI (B) 0 © % o %
X 5 T
30. Let e]—i:gJ 1608 4tt;asm4t dr=2 512 w0 1,(0 <x<%). Then a and b are given by
WA fim [Olcosasindt y _asindx_y fo o n/))| GIORCE a 6 beo T T
c——>U+E t X _
(A) a=2,b=2 B) a=} ,b=1 (C) a=-1,b=4 (D) a=2,b=4
31. Let '[\/—_ dx = —g(f(x)) + ¢ ; then
1—
W T j\/_ = —g(f(x))+c|m
1-x
3
A) )= Vx, e = ¥ B) fw)= 2, gl =sin" x
[ : - %
(C) f(x)=vx.gx)=sin"!x (D) f(x)=sin"! x, glx) = x”2
(c denotes constant of integration) / (¢ TNF TP LI R
14 TEE
s s
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32.

33.

34.

M-2022

—=~+y=x —=~ then [f (xy)| is equal to

W x jx—y+y=x %,mm!ﬁxy)iw

2 2
(A) Ce 4 (B) Ce*’ (C) Ce2? (D) Ce 4

where C is the constant of integration. / TIIA C FAPA IF

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

9l WA (3, 2) RV, @Rl 93l Revqre e ~ries wwaem e
wer @ =pifirs TefRufes 71 | amEabe e 2"

)"2
A y=x2-7 (B) x=T-+2

C) xy=6 D) x2+y2-5x+7y+11=0

COSx A
Let f(x) = J' c”‘zdt. Then f'[l;-‘ equals
J

sin x
COosx

A fx) = J'e“zdt |Wf'[g] -G WA @

sin x

w ¥ ® - © % o -

15 g‘!ﬁ% P.T.O.
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36.

37.

M-2022

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 6> 2, is

y? = 9x Wfkqraa Sy wolb e wfes =nfe (4, 10) Reprdt a2 wfigre wowe
ARG fTE< 0 0 (319 BT DT S tan 0 > 2 T | TICHCE iR x@

4 11
= B) (4,6 Y (4 py (11
(A) (9,2] (B) (4,6) (C) (,.5) (D) [4’6]

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) fhasamaximum atx =2

A FAA(x) = (x ~ 2)'7 (x + 5)% | IC™HC@

(A) x =2 TAIE T f(x)-93 (TN AfFH 72

(B) x=2TINM f(x)-99 FU©A N SMZ

(C)  x =2 AT T f(x)-97 FAF A A5 39 (FABIS (72
(D) x =2 THXR f(x)-93 A6 9] e

The solution of cos y % = esiny 4 y2esiny s fix) + eSinY = C (C is arbitrary real
constant) where f{x) is equal to
cos y jx—y= eFTSInY + xZeSin Y- FAWYW T f(x) + ey = C (C T TP AT LIF) |

TICTE flx) *1A

(A) <3J‘+%)c3 (B) c'x+l_r3 (©) e'x+-;1>-x3 (D) e’+lx3

. L 3
i [mm
e
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38.

39.

40.

41.

M-2022
Area of the figure bounded by the parabola y2 + 8x = 16 and y2 — 24x = 48 is

(A) l—glsq. unit (B) %Jgsq. unit  (C) l—j?sq. unit (D) ?sq. unit

SiEGEEH y2 + 8x = 16 8 y2 ~ 24x = 48 G A7 WL AT T

(A) %aﬁ aFF  (B) 3?2\/6 I 9FF () %asf aGFF (D) 2—:351 9T

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

FoRE (0 @ OF FE SAARAT SN (FWS FAF ¢ TNT T4 a - ki2, a 9 k
EHIGE Y7 (e, S2IA A se@7 24

If 5=§+3—ﬁ,5=§—]+ﬁ and ¢ is unit vector perpendicular to @ and coplanar with @ and
B, then unit vector aperpendicular to both a and ¢ is

RS ST d=i+)-k,b=i—j+k, ¢ 93 oo (987 5-9A ST ?W 4L 3 8 b -9
X qFSA | TICRCE 3 8 ¢ SO(HF B9 19 ¢ 9T (939 d T3

(A) i%(ﬁ-jd) B) i-j—i(%i}) (©) i%(lvzj-i—lﬂ() D) :t%(j—f()

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

93 G 7 (2, -1) TST oME | & 06 e (9@ ofFs b =piea Tleqd
T 3x +y = 0 | CIOH(E Yol (A3 &S Sorg ~nfas sTieqd 21

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

—— ———

i

17 o5 PT.O
7
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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, ¢ BTG =TS AU e log a - log 2b, log 2b - log 3c, log 3¢ ~ log a TR
ASTS AT, ST a, b 8 ¢ ¥ rorers oS gz o7y 2= oF Ferma s 2

(A) TR fages (B) TN frgw
(C) I frge (D) g frew

. Leta,=(12+22+ ... %" and b, = n" (n!). Then
(A) a, <b, V¥n
B) a > b Vn
©) a = b, for infinitely many n
(D) a < b, if n be even and a,> b ifn be odd
AAFTa, =(12+22+ . .n2)"g b, =n"(n!) | o=
(A) a <b Vvn |
(B) a,>b_W¥n
(C) ST FAF n-q & a = b

(D) n PARBII a, <b, & n SR A 4, > b_ T

——— e f— T SO — - — ———— e

A 18 %ﬁ

Page - 17



44,

460

47.

M-2022

5

p’+q°)

]
Itz=x-iyand z/3 =p+iq(x,y, p, qe R), then is equal to

1
P 9/ qawmz@

1
?ﬁz=x—i}'¢ﬁ: ZA =p+iQ(X,)’,p,q€ R‘) w’m (p2+q2)

(A) 2 (B) -1 (C) 1 (D) -2
If a, b are odd integers, then the roots of the equation 2ax? + (Qa+b)x+b=0,a=0are
(A) rational (B) irrational (C) non-real (D) equal

T a, b WY T T, O 2ax? + (22 + b) x + b = 0, a = 0 FNFA AETY
(A) T IE (B) 1Yo T(@ (C) IR (D) W TR

The number of zeros at the end ofl 100 is

[100 -43 T L053 2T 203

(A) 21 (B) 22 © 23 (D) 24
If}z~251 | <15, then Maximum arg(z) — Minimum arg(z) is equal to
A | z - 251 | < 15 2T, @ AL arg(z) — Y arg(z) TE
\
(A) 2cos”! [E | (B) 2cos™! [iJ
5 5

(©) '3""‘“303_I (%J (D) sin™! L%J —cos™! (%)

(arg z is the principal value of argument of z) / (arg z, z-9% VAGTICOT YA )

19 %ﬁ P.T.O.
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48. Letf(n)=2"1 g(n)=1+ (n+1)2"forall 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.
A IAAFAn € N-GH & f(n) =21, g(n) = 1 + (n +1)2" | T@
(A) f(n)>g(n)
(B) f(n) <g(n)
(C) 1(n) 8 g(n) -99 (Y (IR TeT= S A §
(D) ¥ n PITV O f(n) > g(n) © T n S T O f(n) < g(n) TR |
49.  Ais a set containing n clements. P and Q are two subsets of A. Then the number of ways
of choosing Pand Q so that PN Q = is
A, n T3] %8 @afs 35 1 P 8 Q, A-93 w6 B | PNQ =g, P 8 Q ¥t B4-5 1o
THCA 5 3 T TR FeAN (A
(Ay 222 C (B) 2n (C) 37— (D) 30
S0. 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 FRF AW T 8 n MAF I IS 1, 2, 3, ...... n T BFre 331 21 | I a3
RS s 91 2e 4R S @ A7 S I fon 72-9 2@ | TOIE Hiwrs AR e
Eig
*) @y ®) Qo © 2y ®
(8] [51
A 20 "D:%
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Category-II (Q51 to 65)

(Carry 2 marks cach. Only onc option is correct. N egative marks: )

51. If P\P, and P,P, are two focal chords of the parabola y? = 4av 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

g8 y2 = dax-<7 95 WfewF wm 2w PP, @ PP, | TOWE wRY P,P; 8 P,P,

RS [8W *A9E

(A) Sfegres Famree $o (B) ke wrwe o

() SfEres Afeesa Bom (D) y-uCHd

2x—
52. f:X >R, X={x|0<x<1}is defined as f(x) = }—"|:—l“~ Then
— ‘-x—-

(A) fisonly injective (B) fisonly surjective

(C) fis bijective (D) fis neither injective nor surjective

f:Xo>R X={x|0<x<l} GO e Wg [J flx) = %l.ﬂ | TAC™TE

-_I x_
(A) {TIIENE O(FF T (B) fro<eraa Toifafoad xr2
(€) fatss, Sofafbadt e (D) faQFF-¢ 79, Sofafbaa-a 77
— B e
21 D P.T.O.

. o "7
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53.

54.

M-2022

Let f be a non-negative function defined in [0, /2], f' exists and be continuous for all x

and J’ Al —(f'(t))zdtz_[t'(l)dt and f (0) = 0. Then
o 4]

[0, 1/2]-TC S-IGe SHFS { JOld W&o g @ ' -9 9Fg g 6 FFa x-99

] TS G J’ I-('()*dt=[ ()t SR L(0) =01 PTFE
0

{

1 ] 1Y 1 1 1 1Y 1
(A) f[5}<5 and f[;]:s (B) 1[5]55 and TEJ<§
() f[i]<i and f[z)<z (D) f[_J>i and f[Z) 2
3) 3 3
2 2

PQ is a double ordinate of the hyperbola x—z—i—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
WG =1 -3 <l Rl 2o PQ @ee AOPQ W36 g fage (0 ¥& @

a’ b’

FRIYCEE () | TICHE 2[Aa SREHel (¥ T (& B3 I3 71l &4
2 =2 - ' 2
(A) 1<c</£ (B) e-/\/g (C) e=243 D) e>/£

22 %ﬁ |
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2

55, lim(x *L _ax-b], (8, b €R)=0. Then

x»=| x+]

2
Iim[x +1—ax—b],(a,b €R) — 9T W 0 RS SR | T

(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 —2{ reduces the differential equation

2 2
u--f-col xﬂ-i- 4y cosec® x=0 into the form i—ii+ky =0 then k is equal to
dx? dx dz

25
E%+cotx%+ 4y cosec x=0TRFe TR TR 5T x, 7 = log 1&11% a7 5t

dx

2
2-9 FoRfAe v WFwdl 2 -:—§+ky=mmwcak-mwm
Z,

A) -4 B) 4 € 2 (D) -2

57. Iflis the greatest of

| 1 1 1 2
2 2 =X
I =J-e"x cos” x dx, I, =J.e_x cos’ x dx, I, =Je““‘ dx, 1, :_I.e 4dx , then
0 0 0 0

l 1 1 1 2
2 2 -X
I =J-e_’r cos® x dx, I, =J.c_x cos? x dx, I =Ie"‘ dx, I, =Ic Adx e =T |
0 0 0

0
G KT I29T | T
(Aa) 1=1, B) I=1, © 1=I, Dy I=1,
T m.l'm_-l-“—-—_ﬂ—‘
% .T.O.
A 23 bz P.T.O
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58.

59.

60.

61.

62.

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

G35 ST TEIE A 8 B Rere tav ¥13 | Rge OAB-«R #33s =i¥Fs 2= | Joe
O fevre wfFe =riree A @ B 1903 73g IUET m 8 n T @ 06T T4 2@

(A) m(m+n) (B) m+n (C) n(m+n) (D) Y(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 is

w498 y2 = dax-47 T+ WM R P(a?, 2at), (a > 0)-[0 SHF© = ¢ oy
wfRgren ST TR T 8 G Rre (27 o0 1 P, T 8 G Reopeni qres e 2=

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

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

(-1, -6) R T y2 = dx TFCEAE 7S =pie 5M1 2 | =pieqrae TUre (@1 TE
(A) /3 (B) w4 (C) w6 (D) w2

If Gisa unit vector, P= I j— k, »,7:{ +k , then the maximum value of l& B ?J 18

W & @I GFF o8 @ f=i+j-k, =ik T, o [ f 7|07 wds W T2
(A) 3 (B) 3 (C) 2 (D) V6

The maximum value of f{x) = eSi"¥ + e5¥ : x ¢ R is

flx) = eSin ¥ + @08 ; x & R -9 L6 T I

) =1
(A) 2e (B) 2+e (C) 2e/~’5 (D) 2e )

A

2 e
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63. If x satisfies the inequality log, X2+ (logs x)? < 2, then x belongs to

log,s x2 + (logs x)? < 2 T fiiw a3 @3 1S x K (e)

1 1,
w (L) ® (L)

(©) [1 2| (D) (i 25)
L2 a

4

-

2
64. The solution of det(A — A1,) = 0 be 4 and 8 and A = [ 7

) . Then
Xy

WﬁWCTdet('A—klz)=0—ﬂ?WﬂTﬂﬁ4GS&?&AT—P 3] | 4
oy

(A) x=4,y=10 (B) x=5,y=8

(C) x=3,y=9 (D) x=-4,y=10

(I, is identity matrix of order 2) / (I, ¥ 2 WA 9FY e

65. 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

x2 - (a-2x —a-1 =0 TN I Q17 ABI TR FROW FA© A 2-4F A

™

(A) 0 (B) 1 <€ 2 Dy 3
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Category-III (Q. 66 to 75)

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

66. 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
Togred TR GAIGF SO aﬁﬁ‘qtm%ﬂqmmﬁmﬁsmlmﬁa
NGRETRd FERAL T
(A) @ g8 B) wsbgE (O @B TS (D) I AT
67. Consider the equation’y — ¥, = m(x — x,). If m and x, are fixed and different lines arle
drawn for different values of yy, 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,
y—y, =mx --xl)wﬁ’ﬂqﬁﬁ@ﬂﬂ 1 ¥ m 8 x, S-S ZT S }’,-tﬂ?ﬁf\\_‘mw
o fon fon TRl SiEFs F91 T O
(A) RS @3 R fo e A
(B) TNRAE FAANGTRA s 6 “Ne™ A
(€) x=x FEFALNS I TS @ I
(D) 3 SR y = x| - q% FAEAE T
68. LetR and S be two equivalence relations on a non-void set A. Then
(A) RuSis equivalence relation (B) RN Sis equivalence relation
(C) RN Sisnot equivalence relation (D) RuSisnot equivalence relation
O A TSR 8 § Wi TS I T §E | CIUFA
(A) R U S ATgerS! HFFH (I (B) R N S FNgTS! 7EH T
(C) R STl F9E IR (D) RU S IAGeT! THE I
A 26 Eﬁ
&
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69.

70.

71.

A

M-2022

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 ?

IO WP 430 flower bed TIW! TAGHR & 20 m TIS! SMZ | J(SH AP TS T(A
flower bed-U7 TFAFH AE66 T ¢

(A)

10m (B)

The line y = x + 5 touches

(A) the parabola y2 = 20 x

i 2

4m

. x* y°
(C) thchypt.rbolagguz——l

y = x + 5 Ao

(A) WfEG y2 = 20 x-TF =M I

(B) oA 9x2 + 16y = 144 -TF ~pf T3

2

2
() “age %_%:1-135%@*@

(D) J8x2+y2=25 (&~ I

the circle x2 + y2 = 25

(D) 6m

the ellipsc 9x2 + 16y% = 144

Let p(x) be a polynomial with real co-efficients, p(0) = 1 and p'(x) > 0 for all x ¢ &. Then

(A)
(B)
(©)
(D)

p(x) has at least two real roots

p(x) has only one positive real root

p(x) thay have negative real root

p(x)} has infinitely many real roots

e 37 8 TomR p(x)-9F THTE p(0) = 1 8 T x € R-GF & p'(x) > 0 | (TCF(E
p(x) -9% FIACE 7S IRET et ==

(A)
(B)
(©
(D)

p(x) -7 YIHBNF WG I AT A2
p(x) -93 «IHT@ YrgT IBT AT TS 2

plx) -4 ST AT ARG Ay A

. L . 1 AP 1 180 o

o 1 Y 1 O 0 0 S S5 B i S e B, A, i e vty by { S o o . I . e

27

OO

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 fu/sec?]

v ft/sec FNE(H TETOIR BFAT Gl (@ (X(F 936 ATHIS T (18T X# | 4 sec I

AU e B ~opd T2 TUA TR Svbel T (g = 32 fi/sec’]

(A) 220 ft (B) 240 ft

(C) 256 ft (D) 260 ft

Let f(x) = x + 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 onc positive root

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

WA ¥4 f(x) = x% + x sin x — cos x | TICH{E

(A)  f(x) = 093 FRATH 4F6 T et A
(BY f(x) = 0-4% (P I & TR

() f(x) = 0-4% FIATF 436 A & U

(D) fx) = 0-4F FTHTE G0 YNGP e AR

28
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74. 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,
WA ¥4 z, @ z, qfo syl af¥ | oreE
(A) AN arg(z,z,), argz, + arg z, 9% AW -8 (O 2N
(B) AT arg(z,z,) = AN argz, + JIUA arg z,
(C) IS arg(z,/z,) = YN argz, — I arg Zy

(D) AN arg(z,/z,), argz, — arg z, — 9% 9 |-G (S A

sinBcosd sinBsing cosd
75. LetA=|cosOcos¢ cosOsing —sinB|. Then

—sinOsind sinOcosd 0
(A) A isindependent of 6 (B) A isindependent of ¢
(C) Aisaconstant (D) [E@_‘J =0
de 0=
sinBcos¢ sinOsind cosO
W FdA=[cosOcosd cosOsing -sin®|, TICRA
—sinBsing sinOcosd 0
(A) A, 6-97 o ASaia 7w (B) A, ¢-93 Borg fAsaiia 7w
dA
(C) AYI® (D) [-———] =0
de 0-34

— it o i, e 4 it . S P L 8.5 e ST 0 s Sl

A 29 E"‘gz;.::m
=%
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