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MATHEMATICS
Category-I (Q. 1 to 50)
(Carry 1 mark cach. Only onc option is correct. Negative marks — )

sin(a+1)x+sinx
X

,x<0
The values of a, b, ¢ for which the function f(x) = {¢,x=0

' ' I ]
(x+ bxz)/2 -X )2

7 , x>0
s f bx/2

is continuous at x = 0, are

(A) a=§'9b=—§'9c-=l
2 2" 2
(B) a= =2 c= ; , b is arbitrary non-zero real number.
5. 3 3
0) a=-2b=-2,0=2
©) a > > c

@) a=-2,beR-{0},c=0 ..

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

. %x
2, b, ¢ -3 TP T &1 SFS f(x) = {c,x=0

. (x-F bxz)y2 ;x )2

,Xx>0 ,
L bx% ; - ‘”‘m’)
) @

\S‘\V\ N
x = 0 90 e 23, Trefi zs 207 o g g /Ly:”‘”@f
3 3 114 ‘ ?{'g g AR
(Bye=gibmoie=s @ (W‘% ,g.,\m‘f
o i et e
- (B) a=-5,c=-2-,bmmmamwm | _
AP B
[ b:-——-, ——
© a=-3b==70=7

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

3 | | - %ﬁ P.T.O. |
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Domain of y = ,[log,, 3x;x2 is
y = 4/logy, 3 o e W 2
(A) x<1 B) 2<x (©) 1<x<2 (D) 2<x<3

Let f(x) = ao +a, x| +a, |2 + a, Ix]3, where ay, 4;, &,, a, are real constants. Then f(x) is
differentiable at x =0 :

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

(B) for no values of ay, 3y, 2y, 2.

(C) onlyifa, =0 |

(D) onlyifa =0,2,=0 |

A W fix) = ay + a, ] +a, k2 + ay P, [Cricl A 2y, 8y, 8, W&fﬁ? | O f(x)
TAFSH x = 0 e SRearamE@T 7@ -

(A)  ag, a;, 2y, a;-T9 T T N &

B) a2, 2y, ;-G TFH WA AL 44

(C) W Aia, =0TW

+(D) EEE e, =0,a,=0TF

4, Ify= elon” % then

Ty = ton”x T, O

*(A) (1+xhy,+(2x-1)y,=0 B) (1 +x%)y,+2xy=0

© (1-x)y,-y,=0 (D) (1+ )y, + 3xy, +4y=0
C

|
4 e

=
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3 lim(lln /liij is
x=0| x l—.\‘

. (A) %
(B) 0
© 1

% (D) does not exist / -9 SfFG 7S

6. Letf:[a,b] > Rbe c_ontiﬁuous in [a, 15], differentiable in (a, b) and f(a) = 0 = f(b). Then
o) there exists at A ce(a, b) for which £'(c) = £ ()
- B) f'()= f(x): does riot hold at any point of (a, b) |

(C) atevery point of (a b), f'(x) S £ (x)

(b) at ex}ery point of (2, b), £'(x) < £ (¥)

£:[a, .b]v SR, [a, b]-® S, ka, b)-TS R f(2) = 0 = f(b) | TS

® (A) SRS Wﬁ*ﬁce@, b) -9 ﬁ@qwmk'@ =f(c) .

(B) (a,b)-9ATIN W f'(x) = £ () Q@

. (é) (a, b)-7 2 e £'(x) > £ (x) 7@

(D) (a, b)- &fSf Vo £'(x) < £ (x) T@

' - (OO —
. : 5 B P.T.O.
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7. 1=[cos (Inx)dx. Thenl=
I=/cos (Inx) dx, CCH@ [ =

‘(A) % {cos (Inx) +sin (Inx)} +¢ (B) x%{cos (Inx)—sin(Inx)} +c¢

(C) x?sin(Inx)+c (D) xcos(Inx)+c

(c denotes constant of infegration) [ (¢ IR PR YIF QM)

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

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

(B) there does not exist any point de (0, 1) for Which j-df (x)dx = (1- d) f(d)
. 0 ' oo
c : : ' IR
(C)  |f(x)dx does not exist, for any ce(0, 1)
0 _ .

C

@) [£(x)dxis independent of ¢, ce(0, 1)
!

T T, [0, 1]-9 SEEFTRIN | TIOFTT

(A) O, 14 o R SRGSE T [ 1) = (1 - ) () T
(B) dFITIM de(0, 1) -@?Wﬁﬁi‘mw f(x)dx = (1 - d) f(d) TX
©  [£()dx - SR T8 TG 00, 1)

0

©  [£00)d, -9 St FrSer T T 0 0, 1)
D) | ! i

- (e o— L S — o t—— ———

= 6  §,§§
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v

2
Let (-2 _gy= 2 g(f(x)) + ¢ ; then
‘[ Yi=x* 3

x% 2
Wawj = dr= Zg(f(x)) + ¢ | T
\/1—x3 3
&) 1) = Vx,g(x) = o B) fx)= X2, g(x)=sin"! x
v(C) f(x)= x, g(x) =sin"! x (D) f(x)=sin"x, g(x) = x%

(c denotes constant of integration) / (c ANFTI IR I )

| %
10. The value of I —— :
o (€0sx)™™¥ 4 (sin x)%*

(COS x)sin X

% | (cosx)sinx ‘
.[ sinx : cosx dr -9 T RA
o (cosx)™” +(sinx)
R@y ® 0 © 7 ® )
x 22 it A
11. Let lim J'btcos4t;~as1n4t.dt=asm 4x—l,(0<x<%). Then a and b are given by
. em0+7 t X
X .
: btcos4t—~asin4t ., asin4x ;
A+ el:)r&j 2 dt= " —l,(0<x<%)lma\9b-tﬂﬁﬂﬁ'€a

€

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

——

EE =
' B P.T.O.
c 7 m§§§




12.

13.

14.

(A) e ®) ce? (C) Ce2? b

(©) xy=6 «D) x2+y2—5x+7y+11f0

M-2022

Let f(x) = J ¢ dt. Then f'[%) cquals

COSY
T I f(x) = j“ dthf'(n) - T [
slnx

W 7 ® - © % = o -V

If x % +y=x f,(:Y)) then |f (xy)| is equal to

Wrx Loyoy f,(;‘”)wwmy»m
2
D) A

where C is the constant of integration. / T C AT e

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

o — (3, 2) Repar, TwrEaals qofb e wfee =~ rfee orvamm o 40
wfer @ = rifive TfEies 77 | wermaba e 3@

A) y=x2-7 (B x=-¥2—+2

S ————

N O | e L

o]
: B




M-2022

X y i { : % Pl B :
1S.  The solution of cos vy %= cttsiny 4 x2esiny g f(x) + ¢S Y = C (C is arbitrary real
; dx

constant) where f(x) is equal to

cos y %:cﬂ-sin Y 4 x2S Y- MY R f(x) + ¢ SN Y = C (C T TPR AT LI9) |
TR f(x) }E
A) € +lx3 (B) e -%-—l-x3 (C) e +lx3 (D) ¢* +lx3

2 . 3 2 3

16.. The point of contact of the tangent to the parabola y> = 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 0> 2, 1s

| y? = 0x SiRqred Boifdg a3 e wffe =pfe (4, ‘10) ﬁ'ﬁ(ﬁ 3 SRYLed ST
QS T ST 0 (I BR9Ig 0T 8 tan 0 > 2 71 | TICw@ R =@

@) (f‘-,z) ® “%6 . © &5 o) [1,1]
9 3 REEL 4°6
17. Letf(x) = (s~ 2)17 (x + 5. Then
(A) £ does not have‘é critical point at x =2
(B)  fhas a minimum atx =2 o
(C) fhas neither 2 maximum nor a minimum at x = 2

(D) fhasa maximum at x =2

T T 1(x) = (x — 2)'7 (x + 5)%4 | CIOFE

(A} x=2mm©ﬂf(x)-wwmﬁ3

(B) x=2TAM f(x)-4 TFAOH T WX

(C) x=2TA4mTAA fiox)-ur 4 <1 4 R TRICIBIE e
(D) =2 TAU f(x)-7% w5 77 e

— . B o
cC ‘ -




18.
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If 5=;+j-}2,5=f—}+ﬁ and ¢ is unit vector perpendicular to a and coplanar with a and

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

TR " d=i+j-k,b=i-j+k, ¢ 93 9% (937 3-7 o 717 @22 3 b
X TS | GICFCA 3 @ ¢ TS0 S 7y @ o 9% d 2|

U

(A) i%(zi—jnz) (B) i%(}+12) © ivl_g(f—Z}—l.-f() ®) i%(}—f()

19. 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
= 3099 =7 (2, -1) mew wg | @ 0T AR (0T SFe qof =piag wSwge
ﬁ3x+y=0|tﬂtw1{aﬁ=qt°¢c¢ﬂ%—www“ﬁ*fmﬁwqm
A) 3x-y=0 ®) x+3y=0 . (©) x-3y=0 (D) x+2y=0
20.  Area'of the figure bounded by the parabola y2 + 8x = 16 and y2 — 24x = 48 is
: Y
(A) 1—lsq. unit = (B) 2 6 sq. unit (C) lé'sq. unit (D) 2—4 Sq. unit | '
9 | 3 3 5 g .é\.ﬂ‘j
4NN
- ¢
ST y2 + 8x = 16 G y2 - 24y = 48 T S ST T 2o NS
\\ \\‘\1/ @ W :
11 32 16 24 W
(A) =T B 2463 gzw C) —3fass (D) ZDafase ,
9 3 3 o 5 N =
R)
21. 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 SN
particle is , X B b
’ Py \
RO T T OF I TR AN S T ¢ T G 0 - k2, o @ kS i
{IGF Y73 2, ST A5 7feran 2 ~d
' 0
‘ 2 [.3 1 /.3 ay a’ ; jf i
(A) : fa4 (B) 51’“4 (9] \, k (?) - K N W1 2
) ""‘"@%‘"— Ter W ;;}._
C . 10 E * ' A !
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22. Ifa,b,carcinG. P, and log a - log 2b, log 2b — log 3c, log 3¢ — 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

T a, b, ¢ 8T9Neq Faifore AUF Wk log a — log 2b, log 2b - log 3c, log 3c — log a A&
- oIS QTS ©r@ o, b @ cmﬁ@mWWWWNWE@

NG mﬁﬁw v (B) T fagw
© Edfgw (D) HIE farge
® - " :

23. Leta =(12+22+.... n:")n and b_=n" (n!). Then

(A) a <b_Vn
(i3) a,>b Vn
(C) a,=b, for infinitely many n
(D) a,<b,ifnbeevenanda >b_ifnbe odd
AT 2, = (12_+ 22+ n2)"8b_=n"(n!) | S

| (A) a ,<b,Vn |

- (B) a,>b Vn
(C) = SR - a,= Bn

(D) nAAMIYN R a <b, 8 n TPRU AT o, > b, A

T mam
o P.T.O.
c St 1 N e
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24.  The number of zeros at the end of| 100 is
100 -3 TICE e Sient 7@
(A) 21 B) 22 (C) 23 (D) 24
25. If|z-25i| <15, then Maximum arg(z) — Minimum arg(z) is equal to
RG] |z~25i| <15 TW, OE J4v6 arg(z) —“Ffﬁmarg(z)_m
(3 . 4
(A) 2cos™!|= ; (B) 2cos7! | =
5 5
13 . .
© Z+cos! [—) ) sin (2] —cost 2
2 5 , 5 5
\ | .
 (arg zis the principal value of argument of z) [ (arg z, z-99 RSTICHT JATIH AF)
. (£+z
26. Ifz=x-—iyand z/ =p+iq(x,y, p, g€ R), then }; q2 is equal to
(r"+q7)
)
ﬂﬁz=x—iytﬂ?ﬂz p+1q(x y,p,qeR)?RTW(p q)—ﬁi"qﬁm
| p+q’
A) 2 ®) -1 © 1 D) -2
; . _
27. Ifa, 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 _
' , ‘ -
A7 a, b e RN T, O 2002 + (2 + b) x + b = 0, & 0 RN Foray 4
(A) M TE (B) e 7 ((i) IR (D) 3@
C

muE
12 wig&
O]
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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 diff;rent colours is

n LT AR T 8 n FT FIEA TS 1, 2, 3, e nmﬁ'ﬁmwmnaﬂmﬁmﬂﬁ
RS isrs w31 7o @2 *E W w1 7S < For -9 T | GSIE AES FIE \)‘@I
W@

~ o 2n)!
@) @y ®) @) © 2!y , ® ((rT“))z

29. Letf(n)=2"1 g(n)=1+ (n+1)2" forall n € N. Then

&) fim)> gn) |
(B) f(n)<gn)

- (©) f(n) and g(n) are not c'oﬁ;parable.
()" f(m)> g@) if n be even and f(n) < g(n) if n be odd.
WA ¥4 7 n € N3 & f(n) = 271, g(m) = 1 + (n +1)2° | S&
&) fo)>gm) -

® W<

L(©) f(n) S g(n) -4 T4 T G T G|

©) ¥ nTATA SR () > g(n) © 1Ifﬁnt"»l’ivmw‘f(n) <g(n) T

30, Aisaset 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 RE8 @3 16 1 P 8 Q, A-97 WS EATH | PAQ =¢, P 8 Q 7t TG T©
FITH 167 31 T O e A

(A) px Cy (B) 27 | (€ -1 D) 3

' L]
) P.TIOI
c | 1. o
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31, Under which of the following condition(s) does(do) the system of equations

1 2 4 x\) (6
2381 2 y |=| 4 [possesses(posses) unique solution ?
1 2 @-dHz) la
(A) VaeR (B) a=8
(C) forall integral values ofa - D) a+#8

1 2 4 x) (6 ~
fFafRe @ e w@m (2 1 Y |=| 4| ANSANGTR {7 ST
XN 0 2 @-dH)z) \a ' -

UFE ?
(A) VaeR B) a=38
(©) a-aa'#wfqﬁwnwmw D) a=8

=2 (x-1)2 3
32. HAW=|x-1 %% . (x41)

, then coefficient of x in A(x) is
X (x+)? (x42) |
=2 (x=1)2 3

D] A(J;) =|x-1 x2 (x+ ])3 T, m A(x)-9Q x AT IR TR
X (4?0 (x42)8 '

'(A) 2 B) =2 € 3 D) -4

14

akiC




33.

34.

35

: . v Cc : ' \

Let 8, T, U be three non-void sets andf:S>T,g: T U and.composed mapping

M-2022
1

Ifp=1|1 is the adjoint of the 3 x 3 matrix A and det A = 4, then a is equal to
2 4 4
1 o 3 :
Fp=|1[3 3,3 xﬂﬂ@@m«qﬂjadjomtmmm\ det A = 4 T4 S -7 3
2 14 4 kdv \_b\ 6 \,fx(ﬂ) %
s N e
\ W {
W %, th |
A 4 ®) 11 € 5° D) 0
“ .

A4 U\ DT A |
IfA= | and A2018= | 2 , then (a + d) equals
0 i c d) -

1

@ 1+ ®) 0 © 2

g-f:8S— U be defined. Let g +fbei 1n3ect1ve mapping. Then

(A) f, gbothare mjcctlvc (B) neither f nor g is injective.

(C) fis obviously injective, (D) gis obviously injective.

TAFAS, T, U R ST R £ T, g1 T o> U TR0 Bl g - £15 o U
TS T Y | T g - £ G At 77, Org

A) 1, g TOTR qtaw 7w (B) 1 g ET e B T
(C) o8 GiFT TR (D) g SMIR G J

T W |t S W T Mo S — —— Se—

15 P.T.O.
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37.
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. 2y ) ' 5o g
For the mapping : R -{1} = R~ {2}, given by f(x) = = which of the following is
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} Baeilb <orra sers sig @ fy) = 25279 | w@

x—1
(&) AT fog Sofibaa - (B) fEoffban g tes T
(C) falss-8 T, %ﬂﬁfﬁq—e B D) fals< g Soififous T2 3=

3x+1

, PB)=1"% and

A, B, C are mutually exclusive events such that P(A) = 2

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

B Coam ol e R e ) - = aw

38.

@) [0,1] ®) [11]1- © [13]’ ® (D) B?]

1-2x

P(C)= T | TICRE x-93 TSI SR O 2

3’2 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

ﬁmmwﬁmtﬂwmwﬁﬁmm@mmwﬁﬁﬁwmm
0 w1 1 | ficfraraefBa a1 wpiety 79T Sreram 7@

: ' ..3_. " '.:i ° l. E
@ 2 ® 2 © 2 ® 3

16 | %&ﬁ

(N S o (s, tor— ——— t— —
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39, If (cot o)) (cot ) ...... (cota)=1,0< S FRRARS a, < /2, then the maximum value of
L I

(cos o)) (cos ) seisia (cos o) 1§ given by
(cot o) (cot Cs) +oint (coto,)=1,0< Q) Oy, e, a, < n/2 B

(cos Q,) (cos W3) v (cos o )-99 &S NI L&

@A — (B) l © - (D) 1
. 2n

40. 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

GG BTN AN T foA R (2, 0), (0, 2) @ (1, 1)-97 TA0ga RS T i
T, OR @ e @ [ R 2@ =i 2=

@) L1 B S, 1), (@) YD) ©® 1)

41. 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 «. Let x-axis be along AB and the
origin be at A. Then the locus of the vertex is

AABCWABWWGMWWW%I%WWQWQW
bR T3 e FIZ 7T o T@ | T 99 R @ AB WA +-NF T S
WA;WW!WWWRWW
- ‘(A)_ 12 +y1+ Zax sin‘a.-f- a.-’ cos.a =0

(B) x?+y*-2ax-28ycola=0

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

(D) x*+y*~arsina-gycosa=0

——
——— — ———— —— S— — " Y.

l" ‘ l Pl'l‘o()-
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42, If the sum of the distances of a point {from two perpendicular lines in a plane is | unit,
then its locus is
(A)  asquare (B) acircle
(C) astraight line : (D) two intersecting lines
aaﬁwqﬁwmtﬁmﬂw@wqwﬁ:@mmw%m 1 umnﬂ
CITF@ @ {3 Aeraote 3q . —B\L?
(A) a3 3frwa «(B) 436 3e |
©) a5 ez D) W "R ST
43. 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 ' ' |
4 5 . ~ 3
(A) gumt B) Zumt g (9] gumt ‘ D) % unit
GG AR (-1, 1) R e x-srg 4TS MR A sin-! @) TP Boig I(F |
‘ﬂﬁémﬁﬁwmx2=4y—9-WA 8 B it 1z 91, S@ |AB| T
4 5 o 3 5
(A) raal (B) S aFF © 939 (D) eLia
<
44. Two circles S; = px2 + py? + 2g'x + 2f'y + d = 0 and Sy=x*+y2+2x + 2y +d' =0
have a common chord PQ. The equation of PQ is
IO FO S, =pa? +py? + 28 + 2"y +d =08 8, = 2+ Y2 4 2 4 2fy 4 = ( - @9
YA BT PQ WE | OTA PQ-«7 WiNaadl 74
(A) S,-8,=0 (B) S,+8,=0 ©) S, “P5;=0 (D) s +pS,=0
18 MQM'_T“E';EI_'_—'*
c , G



45.

46.

47.
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2 .2
Let P(3 sce 0, 2 tan 0) and Q(3scc ¢, 2 tan ¢) be two points on %—14—= 1 such

that 0 + ¢ =

—,0<0,¢< 5 Then the ordinate of the point of intersection of the

normals at P and Q is

2 2 .
TA ¥4 %-i;—: 1-97 B8 76 ] P(3 sec 0, 2 tan B) @ Q@3 sec ¢, 2 tan )

ew:%,ow,m?mmq%wﬁﬁmmmﬁm

13 13 5 5
@) = B) - © > ® -3

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

T 9 P [wba s (2, O)m\mQﬁ'q_ﬁ(y 6)% = 2(x — 4) -7 SAfHE | TTH@
PQ-F WYIIRa TR 2 \ N “)

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

© y2+x—6y+12=0_ | D) y*-x-6y+12=0

AB is a chord of a parabola y2 = 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 (€) Saunit (D) 4aunit

WRqS y2 = 4ax, (a > 0)-F AB G35 T, wfggrad MRV 74 A | BC I AB-ad Bow
7Y G SRS C (e @7 I | SfEgaa S0wa S BC-9e &[0! 2

(A) aq3d (B), 2a93%F (C) 8a I (D) 4a GFF

qj}—
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48. AB is a variable chord of the cllipse = i—2= I. If AB subtends a right angle at the

a

1 1
origin O, then —+—=equals to
OA? i

W@? -ET 1-99 AB G35 5o o1 | 7 AB FEE O-SFRTLS T B ory

w @f
E, o @ /e
OAZ OBzm ‘ ] /
@) S+l 11 24 2 D) a?-b?
P S )

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

S x +y+2=18 2+ 3y~ z+4 = 0-97 RAIHNEAT 4G 8 x-SCF SN O
FiFA T

(A) y+3z+6=0 (B) y+3z-6=0 (C) y-32+6=0 (D) y—3z-6=0
® | ) 3

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

()
. , e of)
point . m;" 7 N
A N . ""%'M%’ \

o %'x ~2y+42+4=00x+y+ 2z~ 8 = 0 ST REHARLM x - y+2z+1=00TET
/ru (y/\. \%}%, " \1 ['l | ' \\\ )
i ﬁmmmmm oW gl ALTS
Lo TS At
/ :

/p\‘\ (A) ("2, 511) (B) (2""5t 1) (C) (2! S!—l) ) (D) (2. 5: 1)
A

—
S .4, S o T———— {— i ——

C l 20 glg%
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Category-II (Q51 to 65)

(Carry 2 marks cach. Only one option is correct. Negative marks: 72)

51. IfTis the greatest of
1 ] 1 1 2
2 -
I, =je"‘ cos® x dx, 12=Ic‘f‘ cos® x dx, I, =J‘e"’r2 dx, I4=J'e r/zdx , then
0 0 0 0
1 1 1 1 2
: 2 .
Il='[e_“‘ cos® x dx, I, =J.e“'r cos” x dr, 13=je"‘2 dx, I4=je Jcédx (GRS
0 ' 0 0 0
Qe G JRET 1 (A
A) I=] B)  I=1, ©) I=1 D) I=1,
(%% 41
52.  lim —ax—-b |, (a, b eR)=0. Then
ool x+1 )
(x*+1 |
lim 3 —ax-b |, (a, b eR) - 9T N 0 TMe =T | T
FrENK /
(A) a=0,b=1 ®B) a=1b=-1 (C) a=-l,b=1 D) a=0,b=0
53. Ifthe transformation z = log tan % reduces the differential equation
d*y . d? .
?dx—z+cotx—d—z+ 4y cosed x=0 into the form EZ—Z+ky=Othen k is equal to
2 .
%x%+cotx%+ 4y cosed? x=owﬁwﬁaﬁmmﬁx, z=log tan% SUERE |
2
2~ TS T ARN7eM = g—Z—-l-ky=0lWF[mk-tﬂ?IT\IF{W
' v/
A) -4 @) 4 © 2 D) -2
C

21 @fﬁ P.T.O.
R
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56.

57.

S8.

. triangle OAB, O being the origin. If m and n are the distances of the tangent to the circle

M-2022

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

(=1, ~6) RV T y2 = 4 TpTaea vfS =pfes Bl 27 | =fa0as S (& 30
(A) /3 (B) w4 (C) /6 (D) =2

If & is a unit vector, ﬁ:i-&-}—f(,?:ﬁf: , then the maximum value of [(_i p 7] is

W & 93 93 o9 qa B=i+j-kj=i+kn, o [a f 7|9 wcdor w7 2=
(A) 3 B) 3 C) 2 D) 6

The maximum value of f(x) = gsin* 4 ecosx ;xeRis

f(x) =esSinx 4 gcosx . y ¢ R -h‘lﬁ’fﬁwm'{@

(A) 2 B) 24 (©) 2/ D 26 /8

45-?@4;_ T

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

A A

at the origin from the points A and B respectively, the diameter of the circle is

WWWAGB%WWWﬁWOAB-MWWﬁqm
OWWWAGBWWﬂWmGnWQWWéW |

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

Let the tangént 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 is - '

of¥qE y? = dax-a7 Toifig taEm R o, 2at), (a > 0)-T% Wi ~pfy ¢ SHTT
WWNWTGGWW‘FWRT@ G R 3w amond e

A) a(l+1) B) (1+) © a1 -1y

e

22



59.

60.

61.
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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

¥ = (@ =2~ a -1 = 0 FNER erarm i TR TW Jrew FI0S A 2- A
e .

®) 0 ® I © 2 D) 3

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

log,s x? + (log, x)? < 2 STRFABIF P T G =[S x WM ()
1 1
(A) (5,5) (B) (2—55)

1 _ ]
© [—5-,25) | (D) (5,25]

o » 23
The solution of det(A — A,)=0be4and 8 and A= [

J.Then
x y

- s 2‘
ﬁwctaam-mg:o-aammmw8«:A=[ ﬂnw 2y
X :

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

© x=3,y=9 D) x=-4y=10

(1, is identity matrix of order 2) / (I, T# 2 W@ qF1x W)

2 P.T.0.
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62. 1If PP, and P3P, are two focal chords of {he parabola y? = 4ax then the chords PP 3 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

ST y2 = dax-a7 7B AT w0 2= P\P, @ P,P, | TCR(@ TIRY PPy @ Pp,

(A) Sfiqres Fares B B) SRYE e To1T

(C) wif¥Rres Afeega o (D) y-SCwa o

63. f:X~>R,X={x|0<x‘<1}isdeﬁnedasf(x)—12|’2‘ T Then
X—

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

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

£:X R, X = (x] 0 <x <1} 9O T8® &8 0 1) = —2=!_ | g

T—[2x—1| =|2x-1]
(A) fTFTI T TE (B) fmwmm
(C) {3, Tefafoad 2t (D) f -8 T, Beififaes T

¥

@]
2
B3



04.

65.

PQisa double ordinate of the hyperbola

M-2022

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

and Hl =) dt= [ £(tydt and £.(0) = 0. Then
0 0

[O: 7'5/2]{63-31"”3@ Wm f QW Hwe W &) f' -9qg W%T?_ w 8 e x-dq

T S € J\/l‘(f'(t))zdt=_[f(t)dt GR £(0) =0 | TTTH@
0 0
1\ 1
S QB e e
Ndmd)2 N4 g [ 2),2
(0] f(3)<3‘a.nd f(3)<3 (D) f(—)>§ and f(§)>§

3

? , o
?—E-:lsuch that AOPQ is an equilateral

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

. satisfies

2
x2

e Z-L-=1-q7 93 il 27 PQ & AOPQ 93 oRig faww (0 = @
b

a

Wm) Immﬁﬂmmﬂ“ﬂw'ﬁ%mtﬂﬁm

_ | _ ' =724/3 2
(A) 1<e<%/§ (B) c—%fi (C) e=243 . (D) e>/\/3

S (e o . it vt st e

O]
25 B,

— — —
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Category-IIT (Q. 66 to 75)

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

66.  From a balloon rising vertically with uniform velocity v ft/sec a piece of stone is let g0.
The height of the balloon above the ground when the stone reaches the ground after 4 sec
is [g = 32 ft/sec?]

v fsec TNCICA BTSN T4 I e (2 G2 299 (e TRaT 2 | 4 sec @
T ISl B = I o3 @ Ssbel 3@ [g =32 ft/sec?]

(A) 220t (B) 2401t

(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 rea] root
(B) f(x) =0 has no real root
(C) f(x) =0 has at least one positivel root
(D) f(x) =0 has at least one negative root
T T4 f(x) = x2 + x sin x — cos x | TICH@
(A f(x) = 0-97 TINCF I zmi'rw I
(B) f(x) = 0-49% T3 I Iy (7%
©)  f(x) = 0-97 TR G Ao oy AU

(D) f(x) = 0-9% THATF 93f Yoo oy R




68. Let z, and z,

M-2022
be two non-zero complex numbers, Then

(A)  Principal value of arg(z

value of arg z,
(B) Principal valye of arg(z
©

Principal valye of arg(zllzz) = Principal value of argz,

(D) Principal valye O.f ai-g(zllzz) may not be argz, — ai'gzz

RGEEES @zz‘ﬁ%‘wmwfﬁaaﬁnm

(A) TPU\TF{ arg(z,z,), gz + arg z, G WA - W"IT@

B) TR arg(z,2,) = iy argz, + WM arg 7,
© T arg(z 7, - T argz,
D) TR arg(z,/z,), argz,

~ /N arg z,

~ &g 2, — < AN -8 27 “Ag

sin@cos¢  sin@ sing cos0

69. LetA= cosOcos¢ cosBsin¢ " —sinf .Tﬁen
—sinBOsin ¢ sinBcosp 0
" (A) Aisindependent of (B) Aisindependent of p
. , o
(C) Aisaconstant (D) (—) =0
' : do 0-1/
.|sinBcos¢ sin@sing  cosd

AT FTA=|cosOcosd cosOsing ~—sin0|, ICF@

: ' |~sinBsin¢ sinBcos¢ 0

(A) A, 0-97 Bo Saa T (B) A, o-a% To) NSaife 7y

| | dA
‘ D) |— =0

C) A® _ i () (dO)D:%

c

2 s

1Zy) may not be cqual to Principal value of argz, + Principal

123) = Principal value of argz, + Principal value of arg z,

—Principal value of arg z,

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

70.
(A) RuU S is equivalence relation (B) RS is equivalence relation
(C) R N S is not equivalence relation (D) RuSisnot equivalence relation
ST 6 A-TS R @ S 76 ANQTo! 7% (33 AR | TICFTD
(A) R U S ATGATS! 7EH IR (B) R S ANQeSl 79d (T
(C) RN S INGero! 758 T Al (D) R S AT F7F (I
71.  Chords of an ellipse are drawn through the positive end of the minor axis. Their midpoint 1
lies on :
(A) acircle (B) aparabola . (C) anellipse (D) ahyperbola &
@W@mma\mwtw%mmﬁmﬁ'W% \‘;;\
RS AR T 2
(a) @=fge ®) @hbeRge () @B (D) @wHEE I
= §
72. Consider the equation y —y; = m(x — x;). If m and x, are fixed and different lines are A
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
y =~ yy = mx — x)) NN ROl 9 ) 7 m 0 x, S-+RRENT 70 9 -7 Rfow oW
oty m o e ofe <41 7 wre
(A) Al aafs i Ry fcg T
(B) IIGHR AN B T 9\ A
(C) x=ux FHACANE 3B ARG 129 AL
(D) R FACRINGRT y = x| -7 it TR .
c 28 | E,gg '
=



73.

74.

75,

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

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

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

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

(D) p() has infinitely many real roots

IR e R @A p(x)- 99 TR p(0) = 1 6 T4 x € R-49 &1 p/(x) > 0 | A
(A)  p(x) -9 FRICF 76 IR ey wg

(B) p(x) -9 GG (IGF 6 ey Wy

©) p()-93 9FHIR G AT ey S A

D) pk) -L‘i?l SR ATE A e I

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 ? AP‘;:

JEUGT WHER G316 flower bedtammmwzo mqut@amwmﬁﬂ/

flower bed-<% Qe 55 T ? @4 Rz 2
. . —D iy @ /‘;1 v
(A) 10m (B) 4m ©€) 5m (D) 6m P
. ‘ > : 3‘ 4 V5
% | ' g ¥
The line y =x + 5 touches _ 1< 1 P
i : . ‘ ) y /V
(A) the parabola y2=20x | (B) the ellipse 9x% + 16y2 = 144 . g
| R 92 =
(C) the hyperbola59——7=l | (D) thecircle x2 +y2=25
y=x+5 e

(A) OB y? =20 x-TF P 7T
(B) TR ox+ 16y? = 144 TP IE

2 y2 ’“’1‘f
X _ Lot
© ng 4
(D) Jo2+y? =25 -~ I

@]

29 LI
E‘g& 4.



