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MATHEMATICS

Category-I (Q. 1 to 50)
(Carry 1 mark cach. Only one option is corrcct. Negative marks — '4)

sin(a+1)x+sinx

X
1. The values of a, b, ¢ for which the function i(x) = 4c,x=0

,Xx<0

(x+ bxz)yz—x% 0
-—ﬁ—, >
| bxlz '

1S continuous at x = 0, are

D) a=-2,beR- {0}, B0 ..,

sin(a+1)x+sinx
"'""_(_._2_‘"_'—,1."(0

a, b, ¢ - TITR T & SAFS f(x) = {c,x= 0

_ - (x+ bxz)% ;x )2

, x>0 ,
., | bxy2 | | (M,W ﬁﬂ‘f)
x = 0 e 78% 203, el 7= " ~'1“‘2nm /EU
B A0 w0 c,mi"“‘”'@ﬁ
3 3 1 a2 il
POPRE R g A
NET. PR b
(B) ﬂ="'2*=0='£,bWW'I‘TIWW&‘m
8ol
—— —,b:——’c='—-
(C) a > 5%~

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

_m___’

. _‘ o * e B %%% PTO.
' ZOLLEGE:
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. Ix—x" .
2. Domainofy= \logm .12.1: 1S

)
3IX—Xx

y = \logm > YR(P T N®RF IR R

(A) x<1 (B) 2<x ‘(C) l'Sx's2 (D) 2<x<3

Let f(x) = 30 +a; [x| +a, x|* + a, x|*, where ay, 2y, &, a, are real constants. Then f(x) is
differentiable at x = 0

(A) whatever be ao,‘al; a,, a,.

(B) for no values of Bgs 845 By, By

(C) onlyifa, =0 ‘

(D) ohlyifal=0,a3=0

T A fx) = ag + 2y x| + 2, k2 + ay P, TR 2y, a,, a,, a; I EF | OF f(x)
ST x = 0 RS SR 2 |

(A) a2, ay, a,-93 T (N N &

B) a2, a), a,-9F TN I TR T4

(C) e i a, =0 %W

+(D) FEA@IMa, =0,a,=02q

4, Ify= etan”'x then
-qﬁ- y = etam"].ar 7Y, O
"(A) (1+x})y,+(2x-1)y, =0 (B) (1+x%)y,+2xy=0

(C) (l—xz)yz—y,= | (D)‘(l+-x2)}'2+3x}’1+4F0

T E—— E—
e —— ——— —— . | T, WIS W———— A T VO ————— ", - —. \— A — s | S—— | W 1 | o T | S — L W F — . f— f— — Vo {— T Y S —— V——— \—-t— T—— \—— —g— ——— T— V— ——
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5. lim|—=In [—2 |is
.x—}ﬂ\x \1“-.1')

o (A) Y
(B) 0
(C) 1

; (D) doesnot exist / -9 TFG 7

6. Letf:[a, b] > R be continuous in [a, b], differentiable in (a, b) and f{a) = 0 = f(b). Then
) there exists t £ad: point ce(a, b) for which £'(c) = £ (c)
. (B), ') = e ot hold at any point of (2, b) '

(C) atevery point of (:;1, b), ') > f )

(D) atevery point of (a,b), £'() <f(x)

£ ﬁ[a, b] =R, [a, b]-tﬁm, 1(a, b)-t@ W‘iﬂ QR f(a) =0 =1(b) | TTFWA

® (A) RO 93D ﬁ“icega, b) -9 mefl'(c) =f(c)

(B) (a, b)-99TIH ﬁ*v_{c@ f'(x) =f(x) TR _

* ('C) (a, b)-a7 &Sl T £'(x) > £ (x) T

(D) (a, b)-4% &Sl U £'(x) < f (x) TR

e T L S m“““““’"""'“'f'_“"”“'@“?@‘““““““
C | - P.T.O.
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7.  1=]cos (Inx) dx. Then I =

[ =] cos (Inx) dx, CTTF@ | =
ﬁ_(A) % {cos (Inx) +sm (Inx)} +c (B) xz{cos (Inx)—sin(Inx)} +c¢

(C) x%sin(lnx)+c (D) xcos(lnx)+c

(c denotes constant of iniegration) [ (¢ NSNS bR YIF 7))

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

C
(A) there exists ce(0, 1) such that ,If (x)dx =(1-c) f(c)
0

(B) there does not exist any point de(0, 1) for ﬁhich ff (-x) dx = (1 —d) f(d)
. 0 | ¢
C) If (x) dx does not exist, for any ce(0, 1).
U :

D) jf (x)dx is indeﬁéndent of c, ce(0, 1)
0
A <4 {1, [0, 1]-9 SRBIRANCIIANT | m

(A) (0, 1)-0 @ ¢ v sRvg SR @ [fe)dr=(1=0) fie) 2
(B) ITTIM de(0, 1) -7 SRG W A& | £(x)dx = (1 - d) f{d) TA
(C) jf(x)dx-tﬂﬂ‘ﬂ’l%tm’&mnmce(o, '1) .

0

B(D) If(x),dx, c-A9 ©#e fAS7e 731 T ce (0, 1)
0 - - .

-—-m—i““_“_-““ml-il-l-ﬂ_i“ll.ﬂiJ-_._-'uj-..‘m-“-_mH_mm VO S, e e— R, S, A, L L " " T ———
s @ '
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9. Let I \/1 — (h = — L,(i(A)) + ¢ ; then

%
Reks IF = 2 (1)) + ¢ | B
—_
(A) fx)=Vx, g(x) = x% (B) f(x)= x% , g(x)=sin"! x
V(O) )= Vx , g(x) =sin™" x (D) f(x)=sin"! x, g(x) = x%

(c denotes constant of integration) / (¢ STNFII IPR LI JAM)

S
10. The value of J‘———(C—Q-S—x) dx 1s
o (cosx)™™* +(sin x)**
? (cos )™ &x-aamﬂm
> (cos x)SIN* 4 (sin x)°08*
.x(é) % (B)'O, (C) % (D) %

X e ,
2 btcos 4t—asin 4t in 4 |
11. Let lim j———-———t—z——-——-dt::asn; x—l,(O«:x«:%). Then a and b are given by

e— (4
o

) |
; btcos 4t ~asin 4t : '
A9 Iim T — dt=asm4x-l,(0<x<7y)ltﬁt$cﬂ!a@b-uﬂmﬁ
e—0+ { X 4

€

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

p—mp————e L Y “ﬁ il B R | D - Iﬂ"_‘ﬂ““ﬂn-“m“t——._—-m“““__‘_—‘-_-__
A TS, S —— S b

. o
b 7 mkég,g P.T.O.
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COS X 5 '
12. Letf(x)= I ¢ ' dt.Then f (—E—] cquals

Sin X

COSY

A AA(x) = jc“zdt IWf’G—] UL DT

SIN X

(A) % EB) - % (C) y - D) - %

C

f
=x ———, then [f (xy)| is equal to
n ' ry) )l 1seq

d
ﬂﬁx-d—xbl-ky— f(;yy)) T, O [f ()] 2@

2 xz :
(A) Ce 74 (B) Ce¥ (C) Ce2? \(D) e

where C is the constant of integration. / (NI C FTFeH IS

14. 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

a6 IFTIA (3, 2) R, TwEeifs o3 Rvire ofs ~pies wrvaem e
e @ =pfiivre e 27 | termt e 7@

(A) y=x*-7 (B) i’f=l2”+2
(©C) xy=6 D) x2+y*-5x+T7y+11=0

e e
e ST M I L i M P | S S, VA V. S W, i, N m— ¢

'o ok S LR E‘E@ :
LOLLEGE.:
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16.

17.

0 S e G R B MY P P N A LA B L S S O Tk B T -
o R P LIRS LI L 8 L AR L

_—-—-“HH‘"‘

M_-H-M

&

M-2022

: \ d e o7 1 . { % ,
The solution of cos y ._1_}.’.: eMsin Y 4 x26siny g f(x) + ¢ SN Y = C (C is arbitrary real
dx

constant) where {(x) is equal to

dy

oS y == e¥tsiny 4 y2esin Yo qq WY = f(x) + ¢ SiNY = C (C e TPR BT EI9) |
X
CACRT9 {(x) RTE
(A) ex_l_l_xl’s (B e-—x +lx3 (C) e—x +lx3 (D) ex+lx3
> ? ¢T3 2 ;

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

y2 = 9xwﬁ§m%ﬂﬁa wf%ﬁrwwfirmﬁﬁ(ﬂf 10)1%7;61151 G SfRJred SrEd
wwﬁ@srwetm%vmmetme>2m|mmﬁﬁﬁfﬁm

(A) (i.z) ® @6 . © &5 o) (L 1)
9 y. - ’ 7 476

Let f(x) = (.‘J; — )7 (x + 5)24. Then

(A) £ does not have'é critical point at x = 2 .

(B) fhas a minimum at x =2 .

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

(D) fhas a maximum at x =2

A F9 £(x) = (x = 2)'7 (x + 5)% | CICFC@

(AX x=2@ﬂm®ﬂ'ﬂf(x)-ﬂmﬂwm

(B) x =2 TAYM {(x)-9 @O T B(R

(C) x:zmﬂm@ﬂf(x)-mﬁﬁﬂﬁlﬂﬁwﬁ“immﬁ?'

(D) x = = 2 TA4[¥ f(x) ﬂﬁﬁﬁﬁﬁ"iw

9

m&q P.T.O.
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T - W, —— T VT W——



18.

19.

20,

21.
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~ — N A

If 5=§+j——k,b=i-—j+l§ and ¢ is unit vector perpendicular to @ and coplanar with 3 and

b, then unit vector d perpendicular to both @ and @ is

TS W® d=i+j-k,b=i—j+k, ¢ I 9TF 1987 5 - CAT ¥ 22 3 @ b
X TN | TIOFCE & 8 & SO0 Oo o7 8 979 139 § 23

-9

(A) i—j-g-(zi—j+ﬁ) (B) ::—J%(Hi&) ©) itlrg(i-z’jﬁufé) ©) i-ji(j k)

If the equation of one tangent to the circle with centre at (2, -1)' from

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

TP O Y (2, -1) TR R | & O TR, 120 A @3 =g wSoge
ﬁ3x+y=0lmqﬁﬁ“€twa%@ﬂ%wmﬁm '

(fk) 3x-y=0 @_ x+3y=0 - (C) x-3y=0 (D) x+2y%0

the origin is

Area of the figure bounded by the parabola y2 + 8x = 16 and y? — 24x = 48 is
11

' N
(A) —sq.unit (B) 3—2—‘\/3 sq. unit  (C) lg‘sq. unit (D) .—2isq. unit a...,li
9 ' -3 | 3 s, N @\J\J
_ b
SIRGET y2 + 8x = 16 8 y2 — 24x = 48 W1 TAWAT WU CFerere] 27 o R
e 2 B
11 32 16 24 AT
A) =G B) 2Z.J53fags C) —wiass (D) Zafgzs |
9 3 3 8 5 £ .
| O
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 | g B ‘?;
TSI T WA OF I AR AR TG FUT ¢ T G @ — k2, @ @@ kS A
YT Y3F T, TR w5 feran 2 )
| 0
2 lad 1 ul 313 ﬁ’ /
® 7% ® v © L @ 2l k]
c . TTTTTTTTTTTTTTTTREE R W

Z@LI_}EIGE.mi
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[fa, b, c arc in G. P, and log a — log 2b, log 2b — log 3¢, log 3c — log a are in A. P., then

a, b, c are the lengths of the sides of a triangle which is

(A) acute angled (B) obtuse angled

(C) right angled (D) equilateral

W

23.

L[]

e ]

C

T a, b, c WTMET Faifore AT 92 log a — log 2b, log 2b — log 3c, log 3¢ — log a 3@
ASTS A, ([ a, b 8 ¢ W faeres foqf = iy 2@ 1 faws® 2@

(A) TR frgw v (B) FICRI fage
(2) I fage ' ‘ (D) TRRE fage
Leta =(12+2%+....n%»"and b_=n" (n!). Then

(A) a <b_ Vn

(B) a >b Vn

(C) a_=b_for infinitely many n

@) a < bl_? ifnbeevenanda >b_ifnbe odd
RGEEER 5 02_+ 22 + n?)n S b, =n" (n!) | ©TF
(A) a <b_ Vn

(B) a >b Vn

(©) R TRATF n-7 O a = En

(D) nIPRYNZCTa <b, 8 n TYYNYN AT a, > b, WA

= . B [ S (N S iy I O S e ) ] | S A S b S b A A M e e S ——— " — T —— —— l—— o — — S —

T
T Eﬁ& P.T.O.
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24.  The number of zeros at the end ofl 100 is

[100 -9 TITE 009 32971 (@

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

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

‘ﬂﬁ|z-—25i | < 15 XF, O HJEI56 arg(z)—ﬁﬁﬂmg(z),m

(A) 2cos} [—] (B) 2cos”! [_‘Sl]
© Z+cos! @ D) sin'—l-(i] _cos™ [?.)
N 5

. ) . '
26. Ifz=x-iyand zA =p+1q(x,y, p, qe R), then (&I; 2)) 1s equal to
| - p +q

r’x y]
= ] I 4
W z=x-iy &R 22 =p+iq (v, y, p, ge R) T¥, O E*—pz——%—-aaﬂmm
. P*+q°)

&) 2 ® - (©) 1 D) -2

27. Ifa,b are odd integers, then the roots of the equation 2ax? + (2a + b)x+b=0,a0 are

(A) rational (B) irrational (C) non-real (D) equal
, | Wy
%7 a, b SN 7R T, OT 225 + (28 + b x + b = 0, a 7 0 TN Tevay
(A) M 74 (B) TNV RS ((i) P LI (D) YR TR
: TR
ST

Z@LLEGE.
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28.  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 1S

n AT AWM I 8 n MRATF I = 1, 2, 3 llﬁlﬁlfﬁﬁ*wﬁiﬁlﬁlﬂf'@m@ﬁ
MR® e w41 2e @B IS @ A9om vt 39 fon -9 7@ | Wi Ao %mﬁgg){

©)
<3 @
| (A) -(n!jz- (B) (2n)! (C) 2(n!)? | b (D) ((i?));

29. Let f(n) = 2t gin)=1+(n +1)2" for all n € N. Then
(A) fi)>gn) '
(B) f(n)<g(n)
- (C) ftn) and g(n) are not corﬁparable.
(D) f(n) > gn) if n be even and f(n) < g(n) if n be odd.
T F9 9 n e N-93 &7 f(n) = 2™, g(n) = 1 + (n +1)2" | O
(4) f(n)>g(m) '
® fin)<g@m
. (C) f(n) @ g(n) -mmmwﬁﬂmm '

(D) T n PITA SR {(n) > g(n) © T n ST T O f{n) < g(n) TR

~30. A is a set containing n elements. P and Q are two subsets of A, Then the number of ways

of choosing P and Q so that PN Q = ¢ is

A, n 7 ¥ 936 T | P 8 Q, A-47 46 BAGH | PAQ =, P 8 Q 7Y TATT T©
FITH 157 31 T O e A

V(A) 222 C (B) 2n | (C) 3n-1 (D) 3"

. S, S S ST S M. M i ——— M S S, P 0 ) . | 0 U S VU D |0 15 U | i U, s g Sy (o S S —— e A — Yt E— —— A — —— A M— S— S—— ——— —

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

4 Y x\ (6)

1 2
2 1+ 2 y |=| 4 |possesses(posses) unique solution ?
1 2

(a—4)/ \z) \a,

. (A) VaeR

(C) forall integral values ofa - . (D) a#8

(1712 4 (x (6
RS @R St @ |2 1

\1 2 (3."'4) kZ \ 4

UFE ?
(A) VaeR_' (B) a=8§
(O a—*ﬂﬁm ﬂﬁtWWW (D) a=8

¥=2 (x=1)2%"7 sy
3. AM)=|x-1 %% . (x41)

, then coefficient of x in A(x) is
X (x+1)? (x+2)° |
x=2 (x-1)? B X :

M A(x) = | x~1 x* (x+1)° W,Wﬂ(x)-tﬂx I R TR
I IR 23V R € )

‘14 | %ﬁ
LOLLEGE.:
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33. Ifp=

3
3 |is the adjoint of the 3 x 3 matrix A and det A = 4, then « is equal to
4 |

1 a 3
Wip={1[3 3|,3x3 Wl A9 adjoint TEH 7T @ det A = 4 T O ¢ TA
2 |4 4

-‘tﬁh'} - .-*(:'5') ]
) W) &ﬂkv; 7 \1 ‘%
5 b (BT ¥y v '
AL

. all & '

A 4 (B) 11 C) 5° (D) 0
ﬂ ,

b
d

), then (a + d) equals

| (1 1 " (a2 B |
TlﬁA=[ .JBA2°13= ] ]w,w(ﬁd)-mmm

0 1 \C_ d .
@ 1+ [ . @™ C) 2

35. “Let S, T, U be three non-void sets and f : S — ILg: T>U and.composed mapping

g-f:8 — 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.

TAFAS, T, U TS T8 R £:S > T,8: T - U ' T BT g - £:8 > U
&S T4 Y | T g - £ G037 foaret 7w, o3

(A) f, g TOT T 7@ (B) 8 g IOR G0 Bt W

(C) foNE UiTT @ (D) gw@mﬁm
R i s s~ TR
C o . 15 =iy PTO.

LOLLEGE.
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lFor the mapping : R -{1} = R — {2}, given by f(x) = = , which of the following is

x—]1
correct ?
(A) 11sonec-one but not onto (B) fis onto but not one-one
(C) f1s neither one-one nor onto (D) fis both one-one and onto

- BR-{1) > R - {2} baaf w13 s1ewrs wig @ fir) = 22| ©@

X1
(A) faFs g Soififoaa B) fEififoad fow ates 7w
© fa=F-o 7T, Toifibad-g 7y D) faUTs e SofRfad Tov2 3@
A, B, C are mutually exclusive events such that P(A) = '3x3+1 y B (B)=-1:4-J£ and
P(C) = 1:23"‘— . Then the set of possible values of x are in

P(C)= _1"'22" Y | TIOHE x-93 SR e 16 21
- 11 : 1! 27 1 13
® 10.1] ® |33 L © [3,3] D) [3,-—3]

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

elements O or 1 only, The probability that the determinant chosen is non-zero is

“mm_‘_-m“ﬂ-mn—-mm__ﬂ_““-—.

16 , il

LOLLEGE.
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If (c 3 . . |
{'(cot o)) (cot 04 ot (coto) = 1,0 <a,, L, a_ < 7/2, then the maximum value of

(COS ﬁl) (COS “2) ...... (COS -:‘f”) 1S g1ven by

(l.':i:'rl U}) (cot n::,) ...... (cot un) =1,0< Oy Oy, o, o, < n/2 ](A

(€os o)) (cos ) ...... (cos o, )-9F SEI6 W 77

1 I 1
B) _— C) — D) |
®) = © o (D)

(A)

~n/2
“

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

G BTN TN W &7 R (2, 0), (0, 2) 8 (1, 1)-97 AT SISk 1
T Y, SR @ TR @ e o 2@ e 2=

(A) 1, 1) A % e ©@ ) ©) (1,1

The side AB of AABC is fixed and is of lcngth 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

AABC fTZTera AB % WS @ 22 G99 (A o | NS TR R @ OTF G
bR T Mol 1R 439 o TE | WE 9 Ol WU AB WA 29T TE S

WA-twmnmmwmwm
-*(A) x’+y’+2axsina+a’cosa=0 |
(B) x_?+y -2ar1-2aycota==0

(C) x*+y*~2axcoso~p? =0

(D) x*+y*~arsina~aycosa=0

T
AR P WS M VAR 8 T W S S e T B i, " ——_— i — —— S e— T T WEARW, W=
A A T A e -

.I'

PT.0.

17
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42, If the sum of the distances of a point {rom lwo perpendicular lines in a plane is | unit,

then its locus is

(A) asquarc (B) acircle

(€)  astraight line (D) two intersecting lines

93> o= wd WWWIW@W@F%WW@%WWT@WI GFF | 47

CITF@ @ M7 Aot 31 | _\L_f |
(A) *B3fwg «(B) 7% TG |
©) 93 Saarmay (D) W6 *FrEnl STaEe

3

43. A line passes through the point (-1, 1) and makes an angle sin™! [g—)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

4 N ‘
(A) g-umt (B) ;Zunlt | (C) %unit | (D) gunit

6 AR (-1, 1) R g2 x-wrwg ¥ M T sin-! (-3-) (I S I |

5
W @ SRS T 12 = 4y - 91 A @ B Frvyre © T2 3, T4 |AB| 2@
4 5 N 3 5

) T ®) ZaFF ©) e D) a3z

44.  Two circles S, = px? + py? + 2g'x + 2f'y + d = 0 and Sz = X% +y2 + 20y + 2fy +d' =0
have a common chord PQ. The equation of PQ is
Vifaw S =px2+py£ +2g'x +2f'y+d=08 Sz=x2 +y2 + 20y + 2fy +d' =0 -qg IO
499 11 PQ ©IE | OE PQ-97 7igae 7

®) $,-8,=0  (B) $,485,=0 (O S,-p%=0 (D) §,+pS,~C

—
g Nl
——--—-'_-.——-_‘_H-ﬁﬁ—i___M“hmmm_‘mlﬂhﬂmm“'-—‘-un_- ; L - I r—— — —— S e e S, i b r——, | i—  —

g

®%E
18 | m‘%&
C . 8]

LOLLEGE.
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2
X

2
45. Let P(3 see 0, 2 tan 0) and Q(3sce ¢, 2 tan ¢) be two points on -? y4 = 1 such

T
that 0 + ¢ = 5,0<0,¢< -g— Then the ordinate of the point of intersection of the

normals at P and Q is

2 2

TH 99 -"-"'9—-%1—= 1-93 i WS R P(3 sec 6, 2 tan ) 8 Q(3 scc o, 2 tan ¢)

9+¢v=1;—,,0<8,,¢<-12E | TTC%@ P 8 Q e sifge sfSears v iib 2@

13 13 d J
A T— —_— S s —
(A) ® - © 3 @) -3

46. 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 _

1 9 P R SIRE (2, 0) @ 5 Q R (v - 6% = 2(x — 4) -9 Tl | G A
PQ-4 TYRF ALY I . Y ");rm’a
o(A) y2+x+6y+12=0 B) y*-x+6y+12=0

(C) y2+x—-6y+li=(‘)‘ ‘ (D) yz;x—6y+12=0

47. AB 1s 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) 2a unit (C) Saunit (D) 4a unit

439 y2 = 4ax, (a > 0)-99 AB 930 &1, SEYras 4R 24 A | BC @I AB-93 Bof7
7 G TS C [ 1@ 90 | SfEgas Swd ©o[) BC-99 409 3
(A) a9ed (B), 2a43& (C) 8a 939 (D) 4a 9FF

I —— S — — . . —— S, . — . . S [ e | S - [ — | P O S [ —— [ . S e T e I S P T i I— e T, T S —— —— —— —

| , [5]\¢ ]
C - 19 m%‘ P.T.O.
RS
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3. o
48. AB is a variable chord of the cllipse 3C---+y— 1. If AB subtends a right angle at the

a’ b’

origin O, then 1 l

OA? OB?
2 2

X

SMEN ;5-+%-2-= 1-99 AB @36 be1A &1 | 7 AB FRARA O-TARLS T Beorg
1 1 - e
W: m 2 +—'—i‘ ) | P
OA“. OB ,

1 1 1 1 | '
A —_—t— . i 2+ 2 az_bz
il Ll () wb )

49. 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

CRA x +y +2=18 2x + 3y 2+ 4 = 0-97 (TTAAEIE 4195 8 x-SCHT STABIAH O
ANFEY ZE@

(A) y+32+6=0 (B) y+3z-6=0 (C) y-3z+6=0 (D) y—3z2-6=0
L 7 . | ‘ .

50. Thelinex~2y+4z+4=0,x+y+z~8=0 intersect the plane x — y + 2z + 1 = 0 at the

point ' A \
y .\ , ,*_#"(:('\n:»%& 4 N
- r%x -2y +42+4=08x+y+7-8 =0 SRR @RI x - Y+2z+1=0ONE T
r'}y\-;y/l{\- \'&:ﬂbﬁﬂ \\fu\r'tfl 2 *| s )
M) e TaR AT, m‘&ﬁ*vﬂl?m PN T I
< W o B
(A) (=2,5,1) (B) (2,-5,1) © (2,5,-1) T (D) 2,51

_‘-.—.._'_--._i_l---"1“.“1_'—1*-1&--'_-._-lﬁ“-“---_-—-——----.I-—h- P ——————————— —

e . _ ' 20
| ZOLLEGE.
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Category-II (Q51 to 65)

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

51. IfI1s the greatest of

l 1 2 I 2 : —-:ry
I,=_|.f:'Jr cos? x dv, 12=Ie"fr cos” x dx, I3=Ie""‘ dx, I4=Ie 2 dx , then
0 0 0 0 -

1 l l 1

. 2 g
I =[e™ cosx dx, [ =[e™ cos®x dy, l=[e" dx, I4=|e 5 & TR ST
0 | 0 0 0
S W4T RGN 1 T
(A) I=]; B) I=1, C) I=1, D) 1=I,

2
52. lim(x +1—ax-b),(a,beR)=0. Then
x> x+1

2 b
lim (x +11—a.x—b , (@, b eR) - G99 0 e 9T | TICH (@
x| x4

/

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

53. Ifthe transformation z = log tan g- reduces the differential equation

%+cotx%+ 4y cosec? x=0 into the form —gz—g+ky =( then k is cquﬁl to
%+00tx%+ 4y cosec” x =0S_P JFacifog ?T%Wﬁx, Z=log tan%— -qQq 9l
-9 %ﬂ%ﬁwqaﬁwqﬁw g-l-ky=0|mk—~ﬂ?!ﬂﬁm
(A) -4 B) 4 (C) 2 (D) -2

¢ T EaTT T ;T"“_"_“““_“"§%§_$?S“
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M-2022

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

(=1, -6) 19 T y2 = 4 @R BB ~op{as Bi1 2t | ~oP{Fa0ed W4T (@I 20
(A) n/3 (B) w/4 (C) /6 (D) n/2

L}

If ais a unit vector, B=i+]-k,7=]+k , then the maximum value of [& B ?] is

L o 9F0 9T (O R B:i+}—ﬁ,?=i+ﬁﬂ,w lfi B ?]_ﬂawmm
(A) 3 (B) V3 C) 2 (D) 6

The maximum value of f(x) = gsin* + gcosx ;x € Ris

f(x) = eSinx 4 gcos x » x e R —ﬁ?ﬁtﬁiﬁm?ﬁ

(A) 2e (B) 2+e (C) WA . (D) 2e /3

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

“TEHD ST ST A 9 B Rore T 70 | Riger OAB-4 e v 271 | 6
O RPC® S =1 A @ B T4 7T T m 8 n T @ o9 rid 2.

(A) mm+n)  (B) m+n (C) n(mtn) (D) Vi(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 . ,

EyE

LOLLEGE.
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59. 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

¥ = (a=2)x - a-1 =0 NNFCR orarrm efa e ww Pew FAS T a-aF T
L1

(A) 0 B) I (C) 2 (D) 3

60. Ifx satisfies the inequality log, s x* + (logs x)* < 2, then x belongs to

log, s x* + (log; x)? < 2 SHNFBF e I 9T IS x TMZ (€)

1 1
A — e ]
(A) (5,5) (B) (25,5)

1 ]
(C) (-,25) D (—,25)
5 3 (D) Y
b . 2 3
61. The solution of det(A —Al,) =0 be 4 and 8 and A = . Then
X y’)
&
| - '
| 2 3 s
ﬁﬁwqdet(A-Mz)=o-<aawmﬁ4e3«:A=L y).m qﬁm.'em
(A) x=4,y=10 (B) x=5,y=8
) x=3,y=9 (D) x=-4,y=10
(I, is identity matrix of order 2) / (I, ¥ 2 @ q3=Tx W13
C 2] E“ P.T.O.

LOLLEGE.
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62. If P,P, and P,P, are two focal chords of the parabola y? = 4ax then the chords P P 3 and

le’ 4 Intersect on the

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

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

SIRTE y? = dax-a9 7S ASNR 1 2= pp, 6 PP, | PO T PP, @ P,P,
RIS 2% F93

(A) -Sidgres e S (B) SRYred wCFA Tofd

(C) wieres wfeega 8o D) y-SCFa8oNq

63. f:X—-}R,X={x|0<:x'<:l} is defined as f(x) = : 2‘;_11‘.Then
— x-_

(A) fisonly injective. (B) fis only surjective

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

f:X R, X={x]0<x<) ﬁwmwmf(x)=3—2|—;iﬂ- | TIHE
- x—-

(A) [T Q0TS (I (B) fmm%ﬂﬁft‘mm

() falzs, Coffbad zra (D) fal33-8 71, SofRifae-s 7x

C 24 E{gg
ZOLLEGE.
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64. Letfbea non-negative function defined in [0, n/2], ' exists and be continuous for all x

and {1/ =) dt= [ £(t)dt and £(0) = 0. Then

0

0 1 9.
[0, n/2]-T® & VT TS £ o “HewTe wig @ £/ 49 S0g SIE 6 FFe x-47

T S @ J’ ,/1-(f'(t))2dt=jf(t)dt a2 £(0) = 0 | PIFT@
0 0 |

3 3
4 2\ 2
(©) f(-—)«:— and f —)<— D m . 21,2
fl = |>— onlf M
: 353 (D) 3 >— and f : >3
h LY | - 2y | |
>. PQ is a double ordinate of the hyperbo_la ?-—?—:1 such that AOPQ is an equilateral

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

~ satisfies

RIS ﬁ_ﬁ=1-mWﬁWﬁﬁPQ qR AOPQ 9F TRE faws (0 3 @

aZ b2

(A) 1<e< 2J§ (B) “%{5 WP VI = o) e>%/§

- b S i b
l—‘".nrﬂlm—l_ﬂ#—_““-— — ———— T M e — r——
. l-—ﬂ-hi--_‘_
_‘_ﬂ_ -
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Category-III (Q. 66 to 75)

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

66. From a balloon rising vertically with uniform velocity v ft/sec a piece of stone i1s let go.

The height of the balloon above the ground when the stone reaches the ground after 4 sec

is [g = 32 fVsec?]

v {t/sec W’TW@@@?{ L‘WTBWIWW ABAG TFCT M8 R4 | 4 sec T
A RIS G = S O (3 $55%1 J(R [ = 32 ft/sec?]

(A) 220 ft (B) 240 ft

(C) 256 ft (D) 260 fi

67. 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) 1(x) =0 has at least one positivcl root
(D) 1(x) = 0 has at least one negative root
T B9 f(x) = x2 + x sin x — cos x | (IO
(A () = 0-97 TIATF 3 m%@f I
(B) f(x) = 0-9% (3 I o7 (7%
(C) f(x)=0-97 I9NCHF @I (eI oy Y

(D) f(x) = 0-99 % 30 Yoo ey YRR

S— | c—— —
e At S PR ——— —___'_—'_l—il——lmﬂm-‘“i—_—-———q——--_——-—_———-___-—-——-—-—.—-—-l

C | 26 E&é‘ﬁ
ZOLLEGE.



Principal value of argz, + Principal value of arg z,

— Principal value of arg Z,
1/ 22) fnay not be argz, — ﬁrgzz

RSRAEFA: Zﬁf‘?wqrwfﬁamﬁnm

(A) WF{ arg(z,z,), Aa8Z) + arg z, GF Y g W. 9"@.

(B) S19R arg(z,z,) = Y| argz, + YA arg Z |
(©) T arg(z,/z,) - T argz, -

sin B cos ¢ sinBsing cosH

69. LetA= cosOcos ¢ cosesin¢ " —sinf .Tﬁen
-sinBsing sinBcos¢p
" (A) Ais independent of 6 B) Ais independent of ® |
(C) Aisaconstant (D) [—d—ﬁ-] =()
| do 0=1
.|sinBcos¢ sinBsing cos |
AVPIA=[cosOcos¢ cosOsing ~-sin0|, T
| " |-sinOsin¢ sinOcos¢p 0
(A) A, 0-9% Bo7 ASae 79 (B) A, ¢-97 Bog e vy
. D i o= 0
© AT ; ® (&) »
' 2
e e e e e o e P S B e R 5 R P e 0 "“”"”""""'“"""““"""""“‘“““--E]-:F- L —
c 27 B P.T.O
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70.  Let R and S be two cquivalence relations on a non-void set A. Then

(A) RuU S is equivalence relation (B) RN S isequivalence relation

(C) RN S is not equivalence relation (D) Ru S is not equivalence relation

el 6 A-(O R @ S fb 9ol F5F (8T |R | PIrFd
(A) RU S Qo] A& A (B) RN S INgenel 79d (X
(C) RN S TGS 75F (A (D) R U S TGS 5% TE

71. Chords of an ellipse are drawn through the positive end of the minor axis. Their midpoint Z
lies on |
(A) acircle . (B) aparal;ola -~ (C) anellipse (D) ahyperbola \
BAYLET BAFA (G SR aﬁﬁ‘im%ﬂmwﬁ'\ﬂ%@mlmﬁa 1&\

TGRS FLEAL 2

A) @ I3 (B) =B Wfige (C) b Toge ;g) e G .

ht;

m;}/;-#‘; ) IS w,

72. 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 = %

(D) .all lines will be parallel to the line y = X,

=" m(x-x,)ﬂwqfﬁ‘ﬁmww | I m 3 x, S-S 77 @ y,-<3 f3feN W
o fom 3 veerradl ofte a1 27 w@

(A) TEEadefer aafo fifae g fire aca

(B) TG FAAANGTEA G T A W

(C) =, FRALACF T3 Wnn@ﬁq &V 99

(D) TR TG Y =) - ST 2

LOLLEGE.
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73.  Let p(x) be a polynomial witl real co-cfficients, p(0) = 1 and p'(x) > 0 for all x € R. Then

(A)  p(x) has at least two real roofs

(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

R 1RPME TR p(x)- 47 T p(0) = 1 @ e x € R~ &1 p/(x) > 0 | TACH
(A)  p(x) -9F FATF 7o 067 ey sy

(B) p(x) -9 GIOAG (A IGF BT ey wE

(€) pl)-99 GIHIQ YIGF AR Fer YT =i

D) p(x) -9F TATRYT I Ve A

74. Twenty metres of wire is available to fence off a flower bed in the form of a circular

t | | | 4
sector. What must the radius of the circle be, if the area of the flower bed be greatest ? f;\
mﬁw G3[G: flower bed WWWWZO m TIP] SR | WWWWQE / ? :
flower bed-F TF@F (56 X ? @f s % "f:

| | I é—;« %
(A) 10m (B) 4m (C) 5m (D) 6m - T
g | a\ q"tjh
. N | g
~75. The line y =x + 5 touches | 15 o1 ..,-;
| | S | " 1
(A) the parabola y* =20 x | (B) the ellipse 9x2 + 16y% = 144 =
| ' &
. gt g .
(C) the hyperbolag—fﬂ | (D) the circle x2 + y? =25
y=x+5 o

(A) SREE y2 =20 x-[F =P 73
(B) T1gE ox? + 16y? = 144 -TF P I
2
2 Y e
© ng 4

(D) sz"i'_ yz =48 -quf.fm '
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