M-2022

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+ chz)/2 -X )2

7 , x>0
s f bx/2

is continuous at x = 0, are

A 3 3 1
A) a=2,b=-2,c=
(A) a= 2. sC= 2
(B) a———z-, c= ;, b is arbitrary non-zero real number.
5. 3 3
0) a=-2b=-2,0=2
©) a > >2©

D) 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% i ‘ w‘m)
) a

\S‘\V\ N
x = 0 e 3%% T3, el 7= LU o g R /Ly:"”@f
3 3 13 Y o2 S
(A) a=-2-, =-E,c=-2- ‘ oﬂﬂg gﬂm W‘”}
3 3 @
- (® a=-3,c= >, b WA | _
5. .-3:. 3
— e — b:——, — —
©) a=-7.b=-,c=7

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

E-I'E .
3 "&i P.T.O.
. ~ 0 _
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Domain of y = ,[log,, 3x;x2 is
y = 4[logy, iy SAH(EE TR AL [
(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 3 8> 8y, 2 ?RR T | 93X 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

4, Ify= elon” % then
Ty = tan”x T, O
"(A) (1+x3y,+(2x-1)y,=0 B) (1 +x%)y,+2xy=0
© (A-xDy,-y,;=0 (D) (1+ )y, + 3xy, +4y=0
C T TEEm
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S. 1{2})(—1—111@] is
. (A) %
(B) 0
© 1

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

6. Letf:[a,b] > Rbe cpntiﬁuous 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, (a, b)-TS R f(2) = 0 = f(b) | TS

® (A) ©®© aasfﬁﬁche(a, b) -99 meﬁ@ =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@

' = O] .
C ‘ 5 B E% P.T!Ol
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7. 1=[cos (Inx)dx. Thenl=

I=/cos (Inx) dx, CICF@A [ =

‘A(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) [ (c AN TP 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 ' e
) C. ) ' | . .
(C)  |f(x)dx does not exist, for any ce(0, 1)
0 e

C

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

qH =4, [0, ll-ﬂmwmmlm

(A) O, 14 o R SRGSE T [ 1) = (1 - ) () T
(B) dFITIM de(0, 1) -@?W@Wﬂi“mﬁw 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‘%‘El
j
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v
Let [ dy= - g(f(x)) + ¢ ; then
‘[ J1=a 3

x% 2
WWJ dx = = g(f{x)) + ¢ | TIwFC@
\/1—x3 3
W) )= x, gx) = 572 B) )= x72, gx) = 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

oy

(cosx)sinx ) ‘
J (cos x)*M* + (sin x)°0s¥ P
0 x)
A AL B) 0 © ® Y
x . ¢ . ;
4% btcos4t—asin4t. . asin4x ,
11, Let 1 = - :
' E_l)n&rj; : 2 dt = 1,(O<x<%). Then a and b are given by
X
. (btcos4t-asindt = asindx -
qE 9 el:)r&j 2 dt= = —1,(0<x<%) | TTF@ a 8 b-QA TN I

€
#) a=2b=2 @ a=Jly,b=1 (C) a=-1,b=4 (D) a=2,b=4
. [0 N
7 m& T.O.
C B P.T.O

:
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12. Letf(x)= J ¢ dt. Then f'[%) cquals
COSY
A IFAA(x) = I - gt I'Gtﬁf'(n) e BRI D I |
sin x
| — 12 2 : _ 1

@ ¥ ®) -% © J¥ ® -V
13. Ifx % +y=x f,(:Y)) then |f (xy)| is equal to

rx Wopyoy L6 W, O f o) T

dx f'(xy)’
_ 2 - 5 2
(A) Ce A (B) Ce” (C) Ce* (D) Ce A
where C is the constant of integration. / T C AT e

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

@2f6 IEEA (3, 2) Repnd, Ty o e s =i srvarr TowE 4

e @ = riire sTfEfss 27 | b ilead 2@ ¢\, AR

. NS |

A) y=x2-7 (B) ¥=T-+2

_(C) xy=6 «D) x2+y2—5x+7y+11f0
.

E.I'm
8 | @g& 5
Qcollegedunla
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1S.  The solution of cos vy %: ettsiny 4y 2esiny g f(x) + ¢ 3" Y = C (C is arbitrary real
: dx

constant) where f(x) is equal to

cosy .((il_ii_:»cﬂ-sin Y 4 x2eSi“ Y-qq IANYN T f(x) + C—sin y=C (C e W Bl éﬁ?F) |
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"@mﬁ‘f 3 SRYLed ST
QS T ST 0 (I BR9Ig 0T 8 tan 0 > 2 71 | TICw@ R =@

@ (f;-z) ® 4o . © @) o) G%]
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) fhas a maximum at x =2

A FA (%) = (x - 2)!7 (x + 5)%4 | TICRTE

(A} x=2TaA T f(x)-tﬂ?ltﬂﬂf{‘-ﬂﬁiﬁ'ﬂ;{m‘&

(B) x=2TAYM f(x)-49 "FAOH 77 SR

(C) =2 TR I f(x)-r 743 91 9Co5 37 TCIBIE Tig
(D) x =2 TRYIT ()~ 4G 7] v

— 9 B vro.
c ‘ ;C)

:
. Qcollegedunlag
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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
v &\ !
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 ;;}._

Qcollegedunia; !
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22. 1Ifa, b, carein G. 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, ¢ SrAER goifSr® AF 92 log a — log 2b, log 2b — log 3c, log 3¢ — log a JT5i@<
- oIS QTS ©r@ o, b @ cmﬁ@mﬁwﬁmmmtﬂWW

L@ TR frgw V(B) T g
© A @) e frge

23. Leta =(12+22+.... nz)n and b, =n" (n!). Then

(A) a <b_Vn
(i3) a,>b Vn
(© a,=b_forinfinitely maﬁy n
@) 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

(@
»
c , ‘ | 11 E}%& P.T.O.

:
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25.

26.

27.
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The number of zeros at the end 0f| 100 is

|100 -3 708 v sie it =@

(A) 21 B) 22 (©) 23 (D) 24

If|z-251| <15, then Maximum arg(z) — Minimum arg(z) is equal to

TR | 2 - 251 | < 15 2T, B3 v arg(z) — MY arg(z) 7@
3
(A) 2cos™! [g) : (B) 2cos! (%J
3 . .
(©) 12t-+ cos™! [E] (D) sin“'(%) —cos™! @-)

A\

 (arg zis the principal value of argument of z) [ (arg z, z-99 RSTICHT JATIH AF)

G
Ifz= x—1yand z/-p+1q(x Y, P, q€ R),then(}; qz)isequalto
v p +q

i

'ﬂﬁz=x—iy LIEK z p+1q(x Y Ps qe R) T, OF - ( )—Qﬁ'ﬂlﬂm
p*+

w2 ® -1 © 1 @) -2
)

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

W a, b SN N T, OT 2ax2 + (2 + b x + b = 0, o 0 TR Teraq "
®) THIA @) NI (Q WA (D) I

— —— |- b — —

O
12 £l
R
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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%ﬂawmnaﬂmﬁmaﬁ
RS isrs w31 7o @2 *E W w1 7S < For -9 T | GSIE AES FIE ‘b‘Pg
W@

b ®) (n!)?

(A @)? (B) (2n)! © 2(h?
29. Letf(n)=2""1 gm)=1+ (n+1)2" foralln € N. Then

&) fn)> g |
(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) e
®) fo)<gm)

(O f(n) S g(n) -4 KT T G TR AN

©) ¥ nTATA SR () > g(n) © wﬁnwwwwvf(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 Wt T T®
FRTH 1571 31 T O ]! T

(A) px Cy (B) 27 | (€ -1 D) 3

| N
' Tlol
¢ . 13 & P,
Qcollegedunla
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@) 2 ®) 258 4 Q) 3
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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 @-Hlz) 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| TRNFINTRR S WL
02 @9lz) la) -

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

=2 (x-1)2 3
FA@)=|x-1 %2 0. (x41)3

, then coefficient of x in A(x) is
X (D) (x42)? '

=2 (x-1?

nﬁA(:;)= =1 x? (x4 w,mA(x)-elxﬂm,Wﬂm
X () (x42) ‘

(D) -4

14

akiC

Qcollegeduniaa
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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 a 3 ‘
Mp=|13 3|,3 X3‘1ﬂ'ﬂ‘a§lA%ﬁadjomtmﬂtﬂ?\ det A = 4 T S ¢ T
2 (4 4] LW ;
e e 547
! 2 .
W %, ph |
A 4 ®) 11 € 5° D) 0
“ .

A4 U\ DT A i
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 1nJect1ve mapping. Then

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

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

TS, T, U R W0 0= £15 T, g1 T o> U @ STegaors B g - £15 > U
TS T Y | T g - £ G At 77, Org

A) f, g O’ gl7e T (B) mgm«amfﬁmw
(C) o8 GiFT TR (D) g™ G qE
| T
C 15 & P.T.O.
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, Iy _ ' -
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’ P(B)=1—x and

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

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

B Coam ol e R e ) - = aw

38.

@) [0,1] ®) [11]-- © [13]’ ® (D) B?]

P(C)=

1-2x T | TR xR TOIKG WAE OB 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@mmwmﬁwwm
0 w1 1 | ficfraraefBa a1 wpiety 79T Sreram 7@

: ' ..3_. " .:i ° -l— E
@ = ®) 2 © 5 ® 3

16 | %&ﬁ

(N S o (s, tor— ——— t— —

Qcollegeduniaa
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39, If (cot o)) (cot ) ...... (cota)=1,0< S FRRARS a, < /2, then the maximum value of
- I

(cos o)) (cos ) seisia (cos o) 1§ given by
(cot o)) (cot Cs) +oint (coto)) = 1,0 <ay, Oy, v 0, < 70/2 BT

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

| 1 |
A) > B) — C) — D) 1
S > QN © 5 (D)

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

AABC fIgTera AB 312 BT @ 20 <@ by o | 1 TR R @ o eI
PR T8 oS TR 47 o T | T 9 O @ AB RRE x-S TE 9

WAﬂmlmmmmwm
- (A) f+y1+2axsina+azcosa=0 l

(B) x?+y -Zax‘-Zaycotaﬂo

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

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

——
——— — ———— —— S— — " Y.

z | AT N RTO.

Qcollegedunla
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43.
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If the sum of the distances of a point from {wo perpendicular lines in a plane is | unit,
then its locus is
(A) asquare (B) acircle
(C) astraight line : (D) two intersecting lines
QﬁW@WWNﬁ(%@WQﬁ%@me 1 ﬂwl/ﬁ_
TTC*a @ v sestaote g . —5}%
(A) msf’é‘a*fcw «(B) Lﬂﬁgﬁa_e_ |
©) a6 e (D) Wb IR R

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 - w ‘
(4) S uni ® Jwit © %unit | D) % unit
GG AR (-1, 1) R e x-srg G D S sin-! @) T SR F(H |
7 & SIS T 12 = 4y - 9-TF A @ B T T w0, o AB| T

4 5 3 5

(Ag FRkad B) ZaFF © saws OREL

Two circles 8; = px? + py2 + 2g'x + 2f"y + d = 0 and Sy=x+y2+2px + 2y + @' = 0

et s
B SR,

44,
have a common chord PQ. The equation of PQ is
7% 39 S, =px2+pyi +2gx + 20y +d =08 8) =x%+y2+ 2nv + 2fy + ' = ( -7 @B
YA BT PQ WE | OTA PQ-«7 WiNaadl 74
(A) §,-5,=0 B) §,+8,=0 ((;) S!“PSg“Q (D) §,+ps,=0
C

18 | %
‘ [=;
Qcollegeduniag
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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

that0+¢=—,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 “)

qj}—

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

Qcollegedunlag
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22 .
48. AB is a variable chord of the cllipsc £2_+Y_2= |. If AB subtends a right angle at the
a® b

1 1
origin O, then —+—=equalst
g OAZ quals to

Wﬁ? -ET 1-99 AB «<f6 5oTm w1 | ¥t AB e O-TFARTLS TN Seorg

w @f
<, S® /op
OA2 OBzm . ' /i
@) 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

(S
i , hic o o)
point . m;" 7 N
A Yy 4 “r’%'%

\,,x %,x ~2y+42+4=08 x4y +2z—-8 =0 TN [RATHARUB x — y+2z+1-0“>_=1't?lfliI
/’\J (y/\. \%}%, " \1 ['l | ' “\ )
ﬁ‘/; ﬁmmm,mtﬁ*vﬂb oo gBel AT
/o ¥ AT At
4 ‘

/D\,‘ (A) (-2,51) (B) (2,-5,1) © @5-1) @ @51
\ ¥

—
S ., (o o, T {— b T f——-—

. ; ENE
; & R
=
; . Qcollegedunla‘
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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 1 2
2 -
I]=J‘e_Jr cos? x dx, Iz=_[c'-'r cos? x dx, I, =J‘e""2 dx, I4=Ie r/32d_1r , then
0 0 0 0
] l 2 I 2 1 —IV
Il='[e_“" cos® x dx, I, =J.e“'r cos” x dr, 13=je"‘ dx, I4=je 2 dx TS MR |
0 ' 0 0 0
Qe G JRET 1 (A
A) I=] B)  I=1, ©) I=1 D) I=1,
(x2+1
52.  lim —ax—-b |, (a, b eR)=0. Then
ool x+1 )
. (x2+1 |
l_’lm ) —ax—b [, (a, b eR) - Y N 0 76 =T | TCH(@
X CD\ /
(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
dzy+co‘tx y+4ycosec2 x=0 into the form d2y+ky 0thenk i al t
i iy —_ = —_— = 1S equ
e iz’ anatio
dzy dy c‘z X
ExT+C0txa+ 4y cose x=OWﬁﬁqﬁﬁﬁaﬂmﬁx, z=log tanE - 1l
2
24 TR T AN 2 g—Z—-l-ky=0lWF[mk-tﬂ?IT\IF{W
vA
(A) -4 B) 4 € 2 (D) -2
1, - T R T,
21 m& P.T.O.
¢ S

:
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45-?@4;_ s

A A

@ a3 NG =R
(C) n(m+n) (D) %(m+n)

on the parabola y2 = 4ax meet

T SfFe =g ¢ sfom
R ra ammd 2=

M-2022
S4. From the point (-1, ~0), two tangents arc drawn to y? = 4x. Then the angle between the
two tangents is .
(=1, =6) R T y2 = e i A6 = B 7 | =10 ST 1 23
(A) /3 (B) w4 (C) w6 (D) n/2
SS.  If dis a unit vector, ﬁ:i-&-}—f(,?:ﬁf: , then the maximum value of [(_i B 7] is
I & @3B o to8T 9w B=i+]-kj=i+kzn, o [5 § 7|-a2 7o w7 21
(A) 3 B) 3 C) 2 D) 6
56.  The maximum value of f(x) = eSin* 4 gcosx ;xeRis
f(x) =esSinx 4 gcosx . y ¢ R -h‘lﬁ’fﬁwm'{@
A =
(A) 2e B) 24 (©) 2/ . D) 2 /i
57. 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 |
T I SFAAE A 8 B Rers T 3 | rwwr OAB-a3 e wfFe = | 3
0 et e ~nfraa A @ B T 7RG IAUEFH m 8 n T
(A) m(m+n) (B) m+n
58. Let the tangént and normal at any point P(at?, 2at), (a> 0),
the axis of'the parabola at T and G respectively, Then the radius of the circle through P, T
and G is e '
of¥qE y? = dax-a7 Toifig taEm R o, 2at), (a > 0)
Sf4EA SIFCF I T 8 G RS WA I 1 P, T 8 G
A) a(l +1?) B) (1+8) ©) a(1-1)

=
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59.

60.

61.

M-2022

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 ()
(A) (l 5) B) [i 5)
5’ 25°

1 1
C l j —
©) [5,25) | (D) (25,25]

The solution of det(A - AL) =0 be4and 8 and A = [2 3

J.Then
x y

ﬁwraam-mg:o'-mmmmw8«:A=[2 3}@@ oy
, X y) .

(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 sy pro.

:
Qcollegedunlag
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa m



R

M-2022
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
2 = j
ST ¥ = 4ax-93 7 AoNH w1 2 P\P, @ P,P, | TCR(@ TIRY PPy @ Pp,
(A) Sfgres e Sog (B) aﬁmwﬁﬂ?
(C) wftgres Afvema Som (D) y-SCFa T
63. f:X—>R,X={x|0<x<l} is defined as f) = —*"L_ Then
1- |2x -]
(A) fis only injective. (B) fis only surjective
(C) fisbijective (D) fis neither injective nor surjective
f:X>R X= {x[O<x<l}@WWWWf(x)“ | TCF @
1-[2x-1] |2r ol |
(A) T Q0T T (B) (T Seififba 2
(C) fulas, Toffbud zra (D)  fTs-8 77, BRI 70
C 24 : Eﬂg& B
[

Qcollegedunla;
.................................
i



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

[0, /2]-T° W4 ot £ qoig ewrs WME @ £ -97 ARG WM 8 AT x-49

AT qR Hl-(f'(t))zdt=jf(t)dt G £ (0) = 0 | TCH@
0 0
1 1 1N 1
AR CREY
4 4 (22
©) f[§)<§ Iand f[§]<§ ' D) f(i)>§ 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

G _2._%5.=1-tﬂ?l «3f faraf® 27 PQ @R AOPQ W g fager (0 7w @

a

Wm) Immﬁﬁmmﬂ“ﬂw'ﬁ%mmﬁm

(A) 1<e<%5 (B) e=%[§ W (e e e e>%/§

S (e o . it vt st e

28 e

— — —
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Category-II1 (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 is let go.

67.

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

is [g = 32 fi/sec?]

v fUsec TR SEAOIR SH4X fb (2o T4 TS 2394 T2 TR T | 4 sec “MA

T BRGNS =1 7 ©4 [T Tobe 71 [g = 32 flsec?]

(A) 220t (B) 2401t

(C) 256 ft (D) 260 fi

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 Jeast 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)  1(x) = 0-97 TI4CF 3> IR A YA

(B) f(x) = 0-9% (31 903 ey ;72
(C) f(x) = 0-97 FHTF b Yoy oy YA

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

26

Opi0)
E]%i
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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:%

- ‘ TTEE
27 fél‘.

c

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
WPJel] T8 A-TS R @ S 76 AT@eS! HFF (ST AMF | TICFE
(A) R U S ATGATS! 7EH IR (B) R S IAgerfol 774 09
(C) R S Tgare! 75F T (D) R U S FTgeTo! 9% I
71.  Chords of an ellipse are drawn through the positive end of the minor axis. Their midpoint 1
lies on :
(A) acircle (B) a paral;ola - (C) ancellipse (D) ahyperbola &
Borged Bord ma\ma@ﬁ—mw%mmﬁwﬁﬁﬁ | wmefim
RS AR T | | i@\
A) @<l g8 ®) «wbSfge () «HEEE (D) @HEF
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 = X
(D) 'aIl lines will be parallel to the line y = X
y =¥y = m(x ~ %) TR R 79 ) 3 m 6 v, SRR 2w @ y, -3 Ry W
ey fom on et oftre 4t 77 ora
(A) TEeradefe aafe [ v figg o
(B) TG ARG B T oN\aw A
(C) x =) TTHEACRITS 19K FAEICANOfE TH
(D) R FACRINGRT y = x| -7 it TR .
c 28 o E,gg o
=
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73.

74.

75,

P
M-2022

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

W e 8 AR p(x)- 49 T p(0) = 1 6 97957 x € R-4F T p'(x) > O | G
(A)  p(x) -9F FRCE 1 I ey wg

(B) p(x) -9 ¢IHBWG g W A W

©  plx) -9 FHT@ YNGR Fe7 YT =M

(D) p(x) -9 TTRLAF T AT RG]

Twenty metres of wire is available to fence off a flower bed in the form of a circular
W\
sector. What must the radius of the circle be, if the area of the flower bed be greatest ? @”;N

O SRR G35 flower bed Wtﬁ\wﬁwzo m TIP! SR | Y084 PiT Wfﬁf”_

flower bed-<% Qe 55 T ? @4 Rz 7;;
. . —D iy @ /';1

(A) 10m B®) 4m €) 5m (D) 6m 7

_ ‘ - "5

ke ‘ é/ﬂ ' 4"1‘{ il

The line y =x + 5 touches - 3" Ry ;/

(A) the parabola y2=20x | (B) the ellipse 9x% + 16y2 = 144 . g

. 4 -
‘ -yt iyt .
(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

: xz y2 T“DPT

Z L =@
© e 29 4
(D) Wx2,+y2=25 -'C?me‘ffm

@]

—— ——— « r—

E.I

29 H§& | IR
E
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