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- MATHEMATICS
Cétégofy-l (Q .1 fo 50)
' Category-l Carry 1 mark each and only one optlon is correct In case of incorrect

answer or any combmatlon of more than one answer, % mark will be deducted.

.aﬁmwﬁmﬂfﬁ@wﬁmlm*ﬂmw%ﬁmw%mwmmﬂﬁ@w_ .
W%WWWI SRR e e

1.4 The mean and variance of a bmomlal d13tr1but10n are 4 and 2 respectwely Then the

| probablhty of exactly two successesis e s i

| 7 - a1 o 7 N .2

\'-nﬂasfﬁﬁvma‘%m %4 @mzm%@mmw

LT 21,--_', P e S
wg @ (C) = _(D). 5

2. __'__Let S —cot“ 2+ cot‘l 8 +cot“' 18 + cot‘i 32 + to n”‘ term Then hm S 15 sy

>0 -

@ X ® © o

Wﬂ S, = cot“ 2+ cot‘l 8+ cot“l 18 + cot“ 32 4N —51 9[’?1' W | l?ﬂ?ﬁslﬁt?l hm ""5

(), g om e O

";I:‘:]

@w I ®

3.' Four persons A, B, C and D throw a11 unbiased die, turn by turn in succession till one
~ gets an even number and win the game What is the probabﬂlty that A wins the game: ifA
.begms’7 _ BRI . _ I _ PP
i L Bragw - @ _,.() . |
A, B, C eDB@WW‘@@%ﬁ«WWﬂ%WWWﬁmﬂW s
W\ﬂﬂmﬁﬁxmlﬂﬁAW@ﬁsm“ﬁwwwm N
- 1 : e 7 : gul
@A - S (B) A L CiN U my &
4 B '()»15-»-- () 15‘
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_ Let A be the fixed point (0, 4) and B be-a movmg point on x-axis. Let M be the m]dpomt
~of AB and Iet the perpendlcular blsector of AB meets the y-axis at R. The loous of the -

rmdpomt Pof MR is

: ('A')‘ y’+‘x'2:="‘2' (B) x2+(y—2)2 (C) (y 2)2_'x2— "(D) X2 +'y2"-—-,16"_.-

jWWA%aﬁ'i(o 4) g3 B, x-wm“@ﬂaﬁ%%rﬁ'ﬁw{ AB- ﬁﬂﬁﬂ?ﬁ"ﬁ‘ﬂﬁ\ AB- o

AR FR-IARIST y- iy Rﬁ*ﬁwv_?m I MR mnwﬁ*qp aﬂwraemwm

@ yre=2 @ RreD-1© (y 2)2-—x2——-(D) X2+ y~—1s-

A moving line mtersects the lmes x+y=0andx - y 0 at the points A, B 1cspecuvely
such that the area of the triangle with vertlces (0, 0) A & Bhasa constant area C. The
locus-of the m1d—po1nt AB is glven by the equation’

) (R+PR=CC B (F-PP=C (© G+ =C D) -yP=C?
5 Mt AL x +y = 08 x —y = 0 FHEAATHS T A '@ B e (2w F07

T (0, 0), A@Baawﬁsﬁ—mwwcwummwﬁw

wﬁal?r"itﬂl?:' A R

@) @HPR=C B) (EyFeC (© GryPC D) &-yP=C?

Ifa>0, b > 0 then the maximum area of the palallelogiam whose three vemces are

0(0, O), A(a cos 6, b sin 9) and B(a ¢o0s 6, ~b sin 0) i is.

(A) ab when‘e = % . - . | (B) 3ab-w11'e11 9: %

E (C) abwhene—_ay Pl :

aﬁmmﬁmfﬁ%rﬁ%%@mmom 0), A(acose bsm@)\‘BB(acosG

‘—b sin 6) TAMT 2> 0, b>0|m1@ﬁmrwwww

@y abwe—% ER ey | (B) 3abW6 % -

© abWWo=-7, (D) 2ab
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Two tanﬁeuts to the c1rcle Eod + y2 = 4 at the pomts A and B meet at M(~4 0) The area of :
the quadnlateral MAOB where O'i is the orlgm 1s = ‘

| '(A) 4«/-3— 5q. umts : (B) 2\/5 sq umts (C) \/_ 59. umts -‘ (D) 3x/§ sq. umts ' '

x2 +y2— -W%WAGBWW%GWM(—4 O)Wﬁﬁawrm
TMAOB(OW'@ -3 TRAF (I -

W 4B @) 245 e (© J§ asfaw . .:(D)_r-- -3-{/§.;;;aff.m_

-10.

.'-r:'=(A) 4= 2 (B) d>—--‘ | | (O d<-2—.- : (D) d=

@) wy=

" From a Pomt (d, O) three normals are drawn to the parabola y '-= X, then o

1 }_

bJ

l:.(d O)Wtemy —xﬂfw%ﬂﬁmwﬁam|m

: (,ﬁ%y 'd.=l _ i (B)‘ _d_,>;__1__ ' . (C) d<—1— .. (D) :

1
200 e s

The locus of the vertices ¢ Gf the fémily of-péfabolas 6y =.2a3x,2‘.+153a-2x .—."lf-2a.,i_sf s

1(‘)5 St g 64 ' 46 A Ly s -1-6'"'7
[ () LS 105 O W= 60 iu -(' oy

"Wﬁi‘@“’ﬁ?ﬁ@ 2ax~+3ax 12a GQWWW%WWQIW

105 g S e e g R T T e

W el @ e o =S @) =18

64 R ITERE R RRE Tl S AR B

: A ray of light along X + \/_ y \/_ gets reﬂected upon rcachmg x-a}us the equatlon ot -
.Vthereﬂectedrayls b ; : T T e e & e

'--(A) y= x+f o (B) \/_y xw\/‘ (C) y= fx f (D) Iy x——l

X+ x/—y f'@'ﬁﬁtﬂ?’%@i(ﬂﬁﬁﬂ W&il%ﬂsrﬁtﬁﬂlﬁﬁﬂsf%@ Wﬁﬁqm

"‘.(A) y= x+«/_ ’ (B) J"y X - «F, (C) y= J§x SO VBy= x-1

i v s e i st e e _.u.._w......m..,..h..........;._n,.M._ o o s i e e e i

S e PTO.
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The locus of the center of a va11abIe cm:le whlch always touches two given c1rcles‘
externally i is :

(A) anellipse (B) a hyperbola- (C) aparabola (D) acircle

"'Kfﬁmmmtwwﬁwamﬁaamwwmwm
Q) _«ﬂasf’é.‘@fag@_ (B) uﬂb’“f‘é‘aﬁa— (C)_.quﬂ%m (D) 93y

A line w1th posmve direction cosines passes through the point P@. -1, 2) and makes :

-equal angle with co-ordinate axes. The line meets the plane 2x+y+z= 9.at pomt Q

The length of the hne segment PQ equals

C(A) lunit B) 2 wit '(C). 3 wmit (D) 2 unit

YAINGF fermeest (chrecnon cosines) Rf¥Z Lﬂ?ﬂ% AT P(2, —1 2) ﬁ"‘j’ﬂﬁ qR FAE
wﬁawwmq@wﬁm|@w«’nﬁ?zﬂyu_s»WQﬁ—ﬁcwmmr
WPQ@%WWW |

A) 19 (B) «/—‘-‘IIW T (© Jﬁaw e (D)‘..Z_tﬂﬂ}:.

If from a pomt P(a b, ), perpendlculars PA and PB are drawn to YZ and ZX plam.s B

'respectwely, then the. equatxon of the plane OABis -

(A) bcx + cay + abz 0 - (B) bm + cay abz = 0

© bcx cay + abz = 0 | ) (D) bex-— cay — abz 0

P(a, b, c)ﬁnzmcaf YZ-%e @ ZXW@"@FW?TW PA @ PBW?FHCW‘
OAB wwﬁ?wtm | | -

(A) bex + cay + abz = 0 | o - ® bcx ;l- cay —abz =0

"(C) bex—cay+abz=0 . (D) bex-cay—abz=0

The co- ordmate of a point on the aux111ary 01rcle of the ellipse x + 2y~ =4 correspondmg '_
to the pomt on the elhpse whose eccentrlc angle is 60° will be '

| '(A) (~/_ D ® (1 3 © (1) | (D) (€ 2)

| +2y2 4@‘%%3@?@%@%@@@@?@@%00 REECCECIN

-(A) («F b ® FCRED N (o) N 1 ) B () B W) I
R S PSS S T — ,_.6.‘., . eree Cumsere <t man i e SO ——

A
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f(x) is real valued functlon such that 2f(x) + 3f (—x) = 15 4x for all xeR. Then 1(2) =1

_(A) 215 R (B) 2 . (C) 11 Sodre |
£(x) aﬁwmﬁﬁﬁwwawmeRmm 2f(.x)+3f(—-}.)-—15—4Y e
..-_mlmf(z)—' | - L ARG

@w-15  ®2 - ©n oo

Consider the functions fi (63)] = x, £5(x). =3 + log, x, x > OThe graphsof ‘the functions

intersect

‘7'(C) once in (0 1) a.nd once in (e, 2y A (D) more than twme. in (0 oo)

)= xfz(x) 2+10gex x>owmqfﬁ‘ﬁ@ﬁrmlwmwﬁammw

(A (o 1) - wwwwmﬁ@(l oo)-ax ammmm |

(B) ©, 1)- tﬂtﬂWB(e w)t@ﬂwwww

(©) (, 1) aaWe(e,ez)twaWme

" (D) « m)t@i‘am@ﬁrwwwm

Sx+124/1 ainl e el
-f-—-1—§—-——3“——} I 1< 1, ifa(l—)y; + by, =0 then (2, b) =

' (A) once in (0 1) but never in (1 00) - (B) once m (0 1) and o once m (e-' oo)

oW ey (B><1—1> Oy (D)(lz)

Y~—-sm._‘ {i—i} |<1 &ﬂ“ﬁma(l-z)yz“*bxy]-—om(a b)“'-

13
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: The. equation 6‘“+ 8¥=1 .O.‘-;-has i
[N
®
(€)

D)

_6*+8\~10xw'§hrs:m
@A) Wam'iﬁwm? | |
: (B) wﬁwﬂfﬁaw\mw%w

©)

(D). 76 vgwwﬁww

(A)

B)
©
(D)

L@
®

©
)

infinitely many rational roots,

"f() {x, 74 ¥ €[0,1]

-fDmtBW-:m

M:2021
no real root.

exactly one real root.

fwo di‘stinct real roots. . -.

B aﬁw%w

: Let f: D - ]R Where D [O 1]u[2 4] be deﬁned by

o if 0,1 g ]
f(x) =J* i " ]Then,
4-x, if xe[2,4]

Roile’s theorem is applicable to fin D.

Rolle’s theorem is not applié-a'b'lé to fin D.

there existé §eD 'for which f '©=0 but Rolle’s theorem is not applicable.

fis not contmuous in D

WASAS: DARWD [0, 1]U2, 4], a—mmmﬁwmm

mwm”
4—x, g4« xe[Z 4]

Dtﬂcﬁtam@ﬂvfmfﬁ‘ fWI'PT‘W?F efﬂ@m
Dtﬁcﬁ@m@ﬁwﬁfatw Wmm
geD «saw%qWWWf (a) omﬁ@m@mmﬁ? Wfﬁ?ﬂ
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“Letf:R =4 R be such that f (0) 0 and ]f (x)l <5 for all X. Then f (1) is in

A 6.6 ® [ ST © (—0O -5)UG<) D) {’—4 4

21

B GY

2.

.‘Iﬁlm lim Sm SN -:_f'{——';,- e fﬂs'@iﬁﬁmﬁ sy e A bt Bl

& mas—srf R>R,1(0)= O®|f(.x)|<5lmt(l) aamwmw'mmﬁm
@) 6. 6) B s © (—o0,-5)U(5,%). ® 4,41

f J.—————- L L gk dx o [IogL Ia+bcosx]+ }+c thena—ﬁ‘ff

(a+bcosx) +bcosx

I Sin2y dx = i:logela+bcosx|+
' a+bcosx

(a+bcosx)’

IfI= lim sin| ————= |, then limit '
X0 X T el

| (A) does notexist :(B) __éxists and eq}jal's":ll'. "

(C) exists and equals 0 F e ._(D)\‘ exists and _éq.uél',.s_: -;-

Y
et —x— 1——-—-

@ wﬁvmi“ S w1

(C) WW@WW : B (D) w@ww\am_:_{--
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3
.. J' o MRS AR
HESTETREN

- (A) ‘1+§-10gc3 '(B) -l*zlog“eS‘ﬂ (O "1:‘_:'%3—;198'33 _' (D) -I—ZIOg‘;'B'

- 24..

25.

I {(f_ﬂj +[x___1_j— 2} dxis equal to

i S
[—2 dx-TFANTA

E2f==3 _—

®» 1+§'loge‘3 L® ‘ll+%‘lo.ge;3A © ‘1?.—_§l_qg._é3 (D 1-log3

The value of the integral

(A) loge(gj (B) 4.»1.(?g? %) - (C)‘ 41‘0'85‘ [;’_J (D) lége..%_)-_ fr |

{[-"f—lJ-;-(" 1}-2} dy -4 T T

@) log, (-‘3-‘-) ® 4log, () © 4ioge_(g)_‘ o g (%)

Let g(x) = J‘Eg-[)- dt whf;re x> 0 and f be continuous function and f (2x) = £ (%), then.

' (A) g(x) is Stricﬂy i_ncreasing function - . (B) g(x) s strictly decreasing functimi

©) g 1s constant functioh (D) gx)isnot derivable'function

.*ﬂmwg(x) jf(t)dth>0<ﬂ’<T\fWWﬁWkﬂ\f(2x) £ () | T

(A g wof TR ST (B) g 74 mmm“v‘mw
W(C) g(x)WW"IW . (D) g(x) WWC‘JT’UW

et 3 1 B 1 ek B it 4 B B it £ 9t B, o, St o

10
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"The normal to a curve at P(x. y) meets the x-axis at G. If the dlstance ot G ﬂ om’ the 0110111 23

is tw1ce the absmssa of P then the cutve is

(A) aparabola (B) ac1rcle (C) ahypelbola ' ('D')' an eIlip";e

mﬁrrap (x, v)ﬁ’ﬁt@@??mﬁ?x S G Reprs ey e [ ﬂﬁ{ﬂﬁ"ﬁtﬁlﬁ(} mn@—

: P- aamﬁww www‘% ; 3
(A) aaffﬁwﬁ@@ (B) «ﬂasfﬁ"ge ©) mfﬁm : (D) ansfﬁ‘@ﬂae

27.

'_The d1ffere11t1al equatlon of aIl the elhpses centred at the origin and have axes as the co-

ordinate axes is

@ Frotowm0 @ oy '*2—yy’-=,0'

© yy"-wcy'2 Sxy =0 @) By Sy

wherey’s'% y = %y_

._ ‘zﬁﬁ*ﬁ@r& L‘I?I\W‘E’JWWW mﬁmﬁmwﬁwqm _-

Gy y2+xy —yy' =0 | (B) xyy+xy —y'=0 -

28, -

If Ie —ly drx= logc%then the value of x is

(O Yy+xy —x_y—O S . ) xy+xy” 3.y__.‘0._

Wy = 2,y = <2
B e e

IogeZ

» 1 <B>*e’-’-.'.  © g @ L

41

X

_ﬁﬁ J'(e 1 de= 1ogc§w Gcm Lﬂawm

 loge2

M |-

() 1 . : | (B) ¢_2 SR (C) logfiif (D) ' _
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| 29 - The stralght lme through the origin whlch d1v1deb the- area founc,d by : the- cu;vcs‘ _
y=2x-x% y= Oandx"" 1 into two equal halves is '

u[w

~__(A)' yex e ."'('B)" y'=2x ) (C) y—%x (D) y

- me 2 —x2 qR y = Oex—thﬁ@*W&WtﬂWﬁﬁﬂiﬁWW\ﬁﬁmﬁ
'mmﬁwqw

W N

@ y=x @ yex © = )yl

5 e
30. The value of“J‘ max{x”,6x— 8}dx s -
e (A) 7?2 O ® 125 © 48 D 69
J’.max,{xz, 6x — 8} dx -9 T TR

‘(A)_. 7 ® 125 © 4 \_ (D) 69

31, xy= ()

_ , then | f(xy) |is equalto -
dr T f0y)’

‘ <2 o }’2 . - | 2 TN : . iy
(A) _ke-é . (B): ke { (C) ke¥ (D) ke
where k is an arbitrary poéitiv.e constant. '

L eldy o xfGy)
S 'ﬂfﬁ‘xax-i-y. F oy )ww|f(xy)|m

(A) ke 2/ - ® keyg (© kexz_ D) ke’

kamwwl
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A bulb is. placed at the centre of a circular track of radlus 10 m, A vertical wall is. erected‘ &

.touchmg the track at a pomt P A man is running along the track with a speed of
10 m/sec. Starting from P the’ speed ‘with which his shaclow 1s 1unn1ng along the wall

When he is at an angular dlstance of 60° from P is -

(A) 30m/sec (B 40 miscc  (C) 60 m/sec N (D) 80. m/sec

10mmt:ﬁﬁ1§“§@wmmm aﬁWWW:WPW@WW G
3 ey e e WIE | €% e P A 1A 10 misec ﬁ%@m@rmwmﬁl:
_thwwmmﬁﬁafwﬂméoo W@mmmmwwwm _

sli%cacﬁ‘cﬂﬁf | ‘ . e R
(A) 30 mfsec (B) 40m/sec - _(C): 60 m/sec ' S __(D) '80,1njsec.

Two particles A and B move from rest along a straight line with conistant accelerationis
f and- £ respectwely If A takes m sec. more than that ot B and descrlbes n units more

-than that of B in acqulnng the same velocity, then

(A) (f+ fym2 = ff’ n

- (B) (f-ff")m*=£f'n -

(C)_ (f';f)n-= lf_f.'m2 . g

(D) —(f+f)m ffn2 o

(A (f+ f’)m2 — ff'n

(B) (f ff’ )mz—:tfn

.(_C) (' - f)n— ff'mZ __ )

D) -%'(f+ f')m.= ff'--nz,j_ o '

_Mtﬂ@ﬁﬁ@ﬁ%A@BﬁWWtﬁ‘Tf@PW@?EWWWWWWIy_'
‘A—?IWETC’IB-?TWmseC taf*rtA B tfi?l'tﬁ'mn awwf%ﬂwwfwﬂm@ |
i e :an | |
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34, Let @, B ¥ be three non- ze10 vectors which are pa11w1se non- coIImem If a + 3[3 is

collinear w1th yand B+ 2y y is collmear with & a, then o+ 3 B + 6y y 1s

@ 7
g
(O a+7
©® @

T 9 4, B, yWWﬁWWWWW@&WﬁW¢W|Wa +Js g
ywmwmﬁuy @a’i‘l@‘f?ﬂ —caa+3;3 +6yw ‘ |

NN
® 0
© a+7
D) &

35, Let_.f ‘R—>Rbe given by f(x) = |x2. —1'[' x € R. Then
- (A_) ,f has a local minimum at x = + 1 but no local maﬁunum
(B) | fhas a local. max1mum atx=0 but no local minimum.
(C) fhasa Iocal minima atx + 1 & alocal maxima. atx=0. ‘

| _'_(D)_ - f has 11e1ther a iocaI maxnna nor a local minima at-any pomt
RCEEEE R»Raww\wﬁ—wmf(x)ﬂﬂ 1;,xeRW
() x= +1~afnaaﬁnwaﬁgmw%§aﬁwmwmm .
(B) x= oﬁ—acrsf-amﬁmwmﬂwﬁ@ﬁﬂmﬁamm%
©) fafx=x1 amﬁwmﬁgmwex OTWWWW-"
(D) wmﬁrﬁcﬁf-aazﬁﬁnwemﬁwma

A . ‘ 14 -
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36. Let.‘a, b, c be réal numbers, each greater than 1, such that’il P
3 logb _a.+ g _Io_g.cl?: + E‘lqga c= 3
" If the value of b is 9,"t‘h'e1i the value of ‘a’ must be
C© 18 L o 27
4, b, c IWI AP 8 1 9 B IP 471 T -3—1_0gba_+ 5 log, b+ ElqgaCfS I
ﬂﬁb_-ﬂaﬂm9§irwwni‘*a"-nﬂamm- |
oW W L e
©. 18 - @2
37, .Consider' the real val-ued' 'fuﬁétioln.”h {0,1,2 ...... 100} >R such that h(O) =5, h(lOO) 20

and satISfymg h(p) = —{h(p+ 1)+h(p— 1)}f0r every p -1, 2...99. Then the vatus of
hQ)is ' |
@ s @y s L L
©6 . e o) "6.1‘5' » HEE |
?rﬁza ‘mﬁﬁ? fs:mw h {0,1,2 ....... 100} >R t-flﬁ?ﬂ‘ @ h(O} =5y h(lOO) ) e/

| 'h(p)——{h(p+1)+h(p—1)} p= 2. 99|h(1) qumm' |
'(A). '-5.;15 e | e “. _-.-(B) 55.

© -6  N e : NN 6.15




38.

-39,

40,

M-2021-

Let C cienote'th'e set of all complex nurhbers. -
DeﬁneA {(z W) |z, w eC and- |z|= | wll,B= t(z, w) | z, _w e(C and 7z = w2}, "Iht,n e

4) A=B (B AcB © BcA (D) AnB=g

R ¥4 C A ﬁfﬁﬁaﬁmmﬁ |

A={(zwW) |z, weCaR|z|=| W[}, B= {(z. W) |z w eC 4R 2 = w?} | BITH@

(A) A=B . (B) AcB (© BcA (D) AnB=g

Let a, B be the roots of the equatlon x2 - 61 — 2 =0 with o> B. '[t a =a—prforn=1,

then the value of O—Zas
: 2a4 o
@ 1 ® 2 © 3 O 4
52 —6x 2= Oﬁﬂtﬂ%@aeg a>[3|‘qﬁa ‘_au Bn o 1 a.o9 Aagm
.-a?
@“ 1 - ® 2 (C) 3*7 "'_(_D).4
If|z]=landz==+ 1,_thell.all' the points frepx'esehtillg " z > lieon ;
S ' —27
| (A) a line not passmg through the or1g111  (B) -the ii11€<y=x
© the x-axis o | @) the y-axis
' W|z[——1ﬁ?\z¢+l mwcrﬂ
(A) WW&W%W@%W@@W
(B) -'Y=XW@%W@K5
(©) x-S Sot o
(D) y-SHF BT WAFS

-..z.o.l._é_ N .; o 1 o e, s 9 8t e e b v i b
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42,

A
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“What is the number of ways in which an exammel can ass1gn 1() mmks to 4 qUCStIOH‘i

--ngvmg not less than 2 marks to’ any quesnon 7 RS
@ 4 ® 6 - (© 10 . (D
@Tmﬁuwmmwmmwwmlmm:mv aawmm ‘
mﬁvrwwﬁﬁémwmw —mwmw L |
@4 ®»e RCARLE o 16
' The dlglt in the unit’s pIace of the numbel 1420+ 3 4t 99! is o
A 3 - (B) 0. - © 1 :__"(D_)_ 7
T +204 31+ +99rw\mammwwa TN
@ 3 B 0. o © 1 D7
43. ForxeRx#-Lif
' o S R0 T
(1+x)2016+x(1+x)"°]5+x (1+x)2°“ .....,+x2m6 Za \ 1htna17xs equal to
20161 ok ~016 1) b/ R 2017t
(A) (B). - © - (D) Yo
o 17!1999! : 16 B 20000 - on _ 17"7000'
o » ST L, 2016 ' o
(Lxf 4 x (402" 402 (L 0 4+ 2206 Za ), vwa ¥ e R x # = wcw
20160 SVagie et BT e e gt
@ —— (B = © D =
1711999 RS | .| S 20000 .- 171200080
Five Ietter words having dlSllnCt letters are to be constmcted using the leiters of thc |
“word EQUATION ‘so that each word contains exactly tln ee vowels, aud two consouams
" How many of them have all the Vowefs together ?
(A). 3600 . (B) 1800 SR (C) 1080 i (D) 900 _
EQUATION’WW@%tW:%ﬁﬁWWW eﬁmwm nﬂmﬂr
WWWWWCTB’{%?T@?W‘TWI e T WW@WW&T?@‘T’@%&QW_“ L
QH"F@ kﬂ?ﬁ"i "TC"W Bl - \
(A) 3600 . (B) 180(_)-' L (C) 1080 s (_D)j’900-
L L . T A R o el v st e b “Wi—r}-.f-'-, nrn | ...._,_N.... ot e S 74 _‘........[)-Trld'
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(1.0 0)
Let A={0 cost sint

0 -=sint cost)-
Let 7\.‘1‘, A 7L be the roots of det(A ~ ‘M’é) =0, whei'e I3 dénoteé the ident’ity’ matrix. If. .
A +l +7n J— 2+1, then the set of poss1b1e Values of t, —n<t<n1s ' :
@A) a 'd t ® {Z - o -EZT {_E,E}
@ At ® {4} 7 (){44 o 35
(10 o |
- WEAFIA=|0 cost sint
' 10 -sint cost B _
TR det(A— Aly) = 0-47 %mml,xz, x3, a fﬁmﬁm Ea wibw) |
Ay Ayt = I+1wt-n<t<n-aawmmwmmﬁ | “
- o [r) . ((nn} | T T ..
: : . ) B I ) ) C - D -,
@ wee (){4} ) (){4_44} (){33}_
46, Let A and B be two non-smgular skew symmetrlc matrices such that AB BA thcn
A?R? (ATB)- (AB‘I)T is equal to | '
(A) A? (B -B? L © —-A?-. D 'AB
AquﬁWﬁﬁrﬁﬁaﬁwmﬁw«ﬂwwAB BA:W
A?B? (ATB)'(AB )T =@ _ S )
@A) A? S ® B © -A? (D) AB
47. IfM isa3x3 matnx such that ©1 2) M=(0 0); (3 4 5) M= (0 1 0) then (6.7 8) M is
equal to
@ @1-2) - ® © 01) © 12 0) - D o1 8)
.'W‘QTWWM 3 X 3"@(.51?!‘477@@ ﬁ?ﬁ"TW(O 1 2)M (1 00) (34 S)M (010),
&R (6THMTI | - - 5
@ @21- B ©on - (C) Gl 2 Q), (D) (9 '10 8)
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49.
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Let A, B C be three non- v01d subsets of set S. Let (AmC)u(Br\C ) =¢ Where C’ denote S
 the complement ofsetCinS. Then : ol e
(A) ANB=9¢ B AmB=#:¢> : (C) AhC'A : (D)"A‘uc A

WA T A B, C OBS- aaw-ﬁoneﬁmmwt?{W(AmC)u(BmC) ¢t?:tvttc*tc smtﬁ“ |

iE tﬂammﬁ‘mﬂm

(A)‘AmB—dJ_ (B) AmB¢¢ ‘ (.C)"__AmC;A‘ "(-D)_ Aub:A‘-

- Let T & U be the set’ of alI orthogonal matnces of order 3 over R & the set of all non-

singular matrtces of order 3overR respecttvely

Let A={-1,0, 1} then =

' (A) there exists btjectwe rnapptng between Aand T, U

(B)  there does not ex1st bljeCthe ntapplng between A and T, U

(C)  there exists bljectlve mapplng between Aand T but not. between A & U

(D) there exists Bnecnve mapplng between A and U but not between A & T

THAFAT S U, R-m%ﬂat”—-wmmnmw m@mmﬁewﬁﬁtﬁmﬁmﬁ

Wﬁ?\A {-1.0,13}, [

(A AST,U aawmemeﬁﬁ%actﬁmw
(B) AST,U- aameameﬂemtmaeema e
(C) AST L‘Jﬁﬂtﬂtkﬂhﬁ@ﬁﬁtﬁmﬁﬁmﬁﬁ@tﬁeu ‘ﬂ‘ﬂ“ﬂtiﬁtﬂ?fl

(D) _AeU mwc&fmm@?fﬁfﬁmﬁw%m\w tﬂ?{‘ﬂt*ﬂtﬂ?l S

50.

Ifa, (>0) be the nfh term of aG. P then '

Ioga“;- Ioganﬂ Iogan+2.. SRR PRI R . /

~ (loga,,; --logath “loga,,s| is equal to )

l '.logan+5 1ogan+-,- 10gan+8 g Stpde e et e i
A L BABPIGRN o ey T Ry B
‘ ﬁ%@tqmaﬂ‘“mnw%a (>0)§TI eca | B S

log a, lOg an+l log an+2

._logran+3 logauﬂ loganﬁ L‘l"ﬁ‘-ﬂﬁ?{ﬁ - ‘,

| 'ilog-%fa_; lolga-n-a-'i _Iogam—s -

(A).':l" - B) 2 - (C) 5 (D)O

09 e T TR G
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Category-IL (Q 51 to \‘65)-:4 sii
. Carry 2 marks each and only one opfion is correct' In ca'élel 'of incorrect answer or any

- combmatlon of more than one answer, Y mark will be deductcd

QWWWIWWWZWWtWWWWWW tmﬁaf@ea

ﬁca%mww; ‘
' _51.‘ The deteﬁninant- :
a?+10  ab ac |
ab b*+10  be lis -
ac be . c*+10 e B
 (A) divisible by 10 butnotby 100 (B) divisible by 100
(C) not d1v1s1ble by 100 L : '(D) net d1v151ble by 10
a +10 .ab- ac R '
ab  b*+10 - be ﬁ‘ﬁ'ﬁﬂ?ﬁi‘ 1
ac bc c 2110] SEE i) _
@& 10w froten g 1oowﬁ—w=m ®) 100w Rerey
© 100%@!1%‘1@7@ SRR (D)loafmf%ﬁw oISy NI

52. Let R be the real line. Let the relations S and T on R be deﬁned by
_ S={(xy):y=x+1,0<x<2},T= {(x, y) X ylsanmtegex} Then .
“(A) both S and T are equlvalence relations on R - : :
) (B) Tisan equ1valenee onR but S is not _
.'_(C) nelther S nor T is an equivalence relation onR
(D) Sisan equwalence relation on R but T is not

WWRWWW@IRM@%WS@TWWWW e
_ S={(ny):y=x+1,0<x<2}, T={(, S y@fﬁﬁ'ﬂm}lm
(A) S g3 T SOTHE R - FAGeATS! TqF "
®) T, R-4 Ageol TFH RS 70

(C) seTﬂa@r@i‘R-awmew

(D) SR—&WW%@TW _

AT T
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The pomts of intersection of two elhpses x? + 2y - 6x - 12y + ’?O O and 2% + y- -1(h

- 6y +15=0 lie ona c1rcle The center of the circleis- -

‘(A) @ 3) f -(B)-(s 1)-;: . © [§3] RORCDS

X2 +2y —6x—12y+20 0\32x +y ~—10x 6y+15 O@Wﬁﬁﬁ"ﬁ@%ﬂﬁ
ram@ﬁﬁz:@qmwm

(A) _,_5(3?3)__ i __(B__)__ @, 1) O (-38-3J o (3,_ 8

54,

S

- 55,

m
3
J ﬂdx Then
x
A

,S.s el (B)gsls—n— (€

"8 9 T 16 3

j'smxdxnmm

A | '

V3 J_ £ 24‘;
2 om

@y Fsls== (D) n<I<-§-

The- plane Cx + my 0is rotated about its lme of mtersectmn w1th the plane z=0 through

an angle a. The equatlon changes to

(A) _.€x+my'itall_a'm=0 T (B) Bx+n1y+ztana “Ez+m +71—0
O ‘Ex.*'m}%-"z tan oy cri=0 Dy Cx+my+ztanoc (’2+m =0

'ax+my_owﬂﬁ‘z-omwwwmamq?ﬁm|mmq
-ﬁwﬁavfﬁaﬁwu@am |

- (A) Cx+my+tanaq/£’-2+m =0 _‘ _' (B) Ex+n1y+ztanoc-\/f2+m +1-0: '
(C) Ex+m},r-+-ztaanot\/£2 =0 ‘ (D) Cx+my+ztano¢."_€2+m ‘—O

a R .To?.i"”

ST 4
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- .Tlﬁb [—dtwmwcaj

57.

M-2021

Ifb J’—dt then_ar a

is

!-—a 1

@) béa' OB ket (© bt D) ~ber

tal

(A) bet (B) be?d | (©) :'—‘.-b'e“la. (D) —_'Beﬂ ‘

The differential of f(x) = log (1 +¢!%) ~tan! (%) at x =0 and for dx = 02%is”

(A) 05 - ® 03 ] ©) -02 | "(D) ~0.5

) _f(x)—loge(1+e‘0x) ‘tan~! (65") = Oﬁ"ﬁ(ﬁ@dx 07 aawwa‘rm :

@ 05 - B 03 © -02 (D)

58,

Ca+T

_ Let f(x) be a contmuous peuodlc function w1th perlod T. Let I = If(x)dic Then

.a

| (A)' Lis linear function in ‘a’

(B) Idoes notdepend on ‘a’
(C) 0<I< a2+ 1 where I depends on ‘a’ |
(D) 1is quadratic function in ‘a’ |

a+T

Sit?i“ﬂ»?.f.f(‘x)}ﬂ?ﬁﬁ?@%‘, i ST @ AR TN L= [ ) dr | PR

q

B (A) I da@téﬁ?f@térw

®) L@ Qa%otaﬁ—s:%m

O O<I<a +1m1m a-aa@qaﬁ—mﬁ

| ® I‘a’ aaf%m—wcﬁ'ﬁ'it |
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M0t

The lim | 2= ‘equals
x| 3x+1 s

= i 4x
1im [‘3.’_"‘1.]- @
x>0 3x+1 )

A) 1‘-.(1_ ' i (B)O A (C) e‘8/3 i i (D) 3'3;4/-9

- 60.

b .61_.‘

| ('A)

2

‘The area bounded by the ‘pafﬁlﬁo'las 'yf—f?-4x2',"y = % and the straight"il'i'ne"Y?i 2is

2042 1043

sq. u.nit- ' _(B) . 1'0\E scll-._}.illllit_ % (C)

wﬁ@my 4x2 @ y= —g-am y = 2 Wacmﬁwwwmmwm
3

leen that f S—Ris sald to have a ﬁxed pomt at'c of S 1f f(c) =c. -

Let f:[1,%) > Rbe deﬁned by f(x) 1+ «/_ Then '
(A) fhas no fixed point in [1, <) ' .

_ (B) fhas unique ﬁxedpomt\-_ln [1, 0) g ' _ A' f )
(O ,f has two fixed i)oints'in'[l 00) | ST R e
(D) fhas mﬁmtely many fixed pomts in[1, )" B e
: S{W@‘Tﬂt"i'ﬂsﬁif S —>R Lﬂ?Ic (ES)W%WW‘ﬁf@%cWJWW_

£:11, w)—)RLﬂW‘T@’T\WWI‘T,f(x) =1+ \fx IIW

® (o .f“"?mﬁ?‘- ﬁ“‘TW |
(© [1,) O femp R

(D) - [1, %) TS -7 WPy R R scane

7.’. sq. 'u'nit (D) 10\/5 sq. unlt \

(A) ZOJ—WM?W (B) 10«/‘?6&?@ (cj _10«/}4‘5@_‘5 (D) 10«/‘71#«&%

o L ThaE s e st = o s i bt e A B i by 4 PR B it i oot PR 14 -
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A

63.

If a(c'ilx B)+b(|3 X y)+c(yx a)=0, where a b c are non-zero scalars, then the vcctmb A

G.fyare
A) - paralle} . o (B)‘ ~non—i:oplal1ar
-.'-(C) coplanar : L (D) mutually pelpendlcuial .

We W® (a><|3)+b([3xy)+c(y><(x) 5 TANICA a, b, owmrmmm ct,[’)y

C"’? Eh |
(@A) cEeRAWERE (B)UTSI@_;[’NW
(© w0 (D) T =

......

to the straight line 4x 3y, then

16

®) (hﬁk)%[—la—i]only

| 11
© b, K) = mmm(,IJ

;(D) no such pomt P exists

TR y? = 24 - aa%ﬁﬁﬂ(h,k)ﬁ*ﬁt@mf%@wﬁ*faux ByEW@ﬂﬁ?ﬁ'W Fe i

A (k= o, 0) BT

(1 1), |
® h1- [g,—_;g)@w.

8 16

© (h, 0=00e [1,—-1]

(D) qQ aampﬁ—qwﬁrmi‘

24
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65

ey e R gy © B3 vt it i D) 3(316::J
(be + ca  ab)f - T bl

@)

-fxﬁfﬁ‘ ST RRICEY Tﬂ&f}]‘ a, b, c @(‘ﬂ@?l ﬁm WTC‘Q— I log [2 Jlog(7b}log(2aJ
a

M-2021

“The co-efficient of ab%c? in the expansion of (be +ca +ab)Sis

31415! RETHE

1
CBINsE

Three unéq_ual.f.pbsitiyel;hﬂmbéts._a .‘.b-.:c"'ar‘e : such that a, b, ‘ c;are _in- G.‘P.' ‘while

2a 5

log (50] log(7b) log[ib) are in A P Then a b ¢ are the lengths of the SldeS of

(A) an'isoisqéles tr-ianrglgﬁ_ Fr
(B) an equilateral triangle
©) a Scaléne triangle

(D) a right-’angled‘ trianglé. i

S 7b

| Wﬁﬁ%@@@lma,b cmﬁa—cmf“wfﬁ‘mwﬁf%@w tﬂi“ﬁreﬁ‘a
: ) e

25T i - PTO.
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Category 111 (Q 66 o 75)

Carry 2 marks each and one or more optlon(s) 1s/are correct If all correct answers are’
not marked and no incorrect answer is marked, then score = 2 X number of cerrect

~answers marked actual number of correct answers. If any ‘wrong optlon is marked or

. wrong, but there is no negatlve markmg for the same and zero marks will be awarded

a¢mwwmlmaﬁmmﬁﬁzmmmﬁm$a@wwm
mmmwmmwmzxmﬁmmmmw
mvr:ﬂm wmﬁ%@@ﬁﬁ?ww&nmﬁmwi@wmwwm
o QWWWQWWWWWWWWmml
%ewmmwmmm \sroftq "WWWI

~ 66. Let P be a variable point on a circle C .an.d Qbea ;ﬁx‘e_d"pemt 011teide -C_.l.lf‘Rj is the.
,midpoint of the line segment PQ, then locus of R is ki o
(A) a CIrcle o - |

_. {B) a elrcie and a palr of stralght lines

(C) a rectangular hyp.erbola

(D) a pair of stralght lines:
| 96 C @7 Tofig P afb ﬂf%%ﬁrvjcﬂm Q c qmaﬁmaﬁﬁﬁ?ﬁrm PQ
[N E] wﬁeﬁ R T R-uﬂa TR TS

() e
| _(B),' ewft?je GWMW
(©) TS

(D) AR



_6_7.' |

lim
n—m{\/(n) \/(n+4) \/(n+8)

ol o 5+I | 2+f__,__ﬁ.,':(p)_..__

_(A) To evaluate I = J.

M-2021

n—os: \/(n) J(n+4) \/(n+8) P

5-45 | 5.5 2443 __"(D)"ﬁ:

A o @SR 0 S

J[n+4(11 1)]3

Whichever of the“*‘fouowiiig is/are‘correct 7

-, itis p"ossib‘l_.e'tox.=l
24+x R R

(B) Toevaluate I, = J"\‘l'(xz +_1)'I ix, it is p_oSsiblé to put x = sec t

(C) Toevaluatel, = j \/_ (_x.2 +1) dx, it is not possible to put x = cosec 6

(D) To evaluate I, itis not. possible to put x= % g

'(A) I, .- f

WW%?W/W%W?

2

ﬁmwcax— —zr%wrerm |

2-4~+)c

| (B) l-'Iz = f\/_ .(x2 +1) dxﬁm Wx= sec t 2fogAT ‘T@“T

- {©) I,= J‘ J(x2+1) dx ﬁ*ﬁ?t‘f’ﬂ'f"?@x: cosec 0 AfSgoM eI 7

©) 1, R TR = - eyt T v

2%

P.T.O., -
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W

()

©-4 o=

70.

'M-"2021' .

A plane meets the co- ordmate axes at the points A B.C 1espect1vely in such a way that '

| ‘the centroid of AABC is (1, 1, 12) for some real . If the plane passes through the: pomt .

(5 5, —12) then r=

2 ® 4

© -4 e 2

aﬁwmwﬁwnw kﬂ“ﬂ?”f%‘lﬁﬁ“iA B, CWWW(’IAABC aF
TAFW T (1, 1, 12), raaaﬁwwmwmﬁﬁwﬁ(s ‘5, 19)%@@"@

: W@rm

3 B) 4

o N e B

BRSO s
The greatest and least values of f(x) = tan™! _x,—-‘::—zr ftn,x-c’:)n-,_{-_:f-_?: , 3 il_ar-e

@ Gp=B-1 B fem Tt gt

© fm=;¢/3—?}tns . o (D) £ =Tpp 0S5

W[%ﬁ} T ~tar x5 (e TS (max) 8 S (min) 17 2T

@ fmin=\/§d1. o B G et g3

1

O g =-“/3_Z'tn3 e D) f =TS




'M'.'zaz'li
71. Let f and g be perlodw functlons W1th the peuods T, and T, 1espect1vc1y Then f+gis g

i (A) perlodlc with perlod T + T
." ®38) non-periodic' ‘
(C) perlodlc Wlth the penod T]
(D) perlodlc when T T2 - o

WﬂfegiﬁﬂWWWGWﬂmT \‘BT Imf+g |

'(A) ﬂ‘ﬁ‘g@ﬁtﬁwe-“
B ’"TWTW |

©) T,Wﬁﬁfﬁ ﬂn‘fg@wcﬁw

AT, T,

@) T, =T,TA Wfﬂwwmm

- _ ) 0,: if ——l<x<0 '
T2 Letf)= 1L if x=0 and let F(x)—— j f(t) dt, ~1<x<1 then
2, if O<xsl ATTRUE: Sl

_ (A) F is continuous funcflon in [—1 1] (B) Fis d‘iécqntin_uéu_s’-'fuﬁ"(':'ti'o'n inf[-1,1]

""'(C) F'(x) exists atx O . D) F'(%) does not éxiSt-’at'f'_%"O'- -'

e (0, W-1<x<0 | i it T S TR

‘ﬂmwr*(x) I, T x=0 '-‘I?I'\F(x)n_[f(t)dt -1<x<1mm
: ' 2, ‘W-'\'O<x<l k -1 -

@ Pdl]aFﬂws _,3: ® Pll]aFEmw-’ |
‘: (C) x= OI%‘F_[(‘EF(x) Lﬁﬁaﬁqw (D) x Ofi‘ﬁ(_@F’(x} Lﬂ?ﬂ‘%@ﬁ?

A g ‘_\"29?_ | i PTO.'




 M-2021 -

S ox 7 3x_-'|-2 : 2x 1 ,
73. 2x—1 dx 3x—_r1 = 0 is true for
' 722 17x+6 12x-1

: (A) only one value of x . S (B) only two values of x
(C)- only three values of x T i (D) infinitely many values of x -

Cx 3x+2  2x-1
l2x-1  4x  3x+1 |=0A
Tx-2 17x+6 12x-1

(A) x«tﬁajwww : o ®) x-cﬂﬁ-@.{ﬂmﬁfﬁmiﬁ_
(C) xR e oD WA RE (D) x-SR W T

' BT 7 :
74. The remainder when 77 (22 times 7) is divided by 484s

@ 21 ® 7 (@47 oo

' 7
77" (22?:1?:7) T 48 w—mwa“rmm

. (A) 21 - - ® 7 - © 47 D 1

s Flz+il-| z=1]=|z|-2=0for a complex number 7, then 2=
@ Jza+n @ 20D

| © 261+D) B @ V261D

IR Wﬁfﬁﬂﬁﬁz-ﬂﬁt‘ﬁ?@|z+1l—,z—l|-lz|—2 0T 2=

| A) ‘/_(IJ”) ' : (B) J_(l_l)

Yy NZElHD) | (D) f(—lﬂ)

Aﬂ_,,,.......,... - . - ‘-‘. e . miera R . 30 e
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CM2021
 Subject: MATHEMIATICS |

20,

38,

ER LR o SRRRCHINS | RIS ¥ 500

% eI Rl < et

REEE A

1o,

)

S i e oo e SRS IRy Bus TRoT SR
Category-I : aﬁﬁmﬂ%tﬂ%ﬁﬁﬁ‘mlmml'ﬂﬁmﬁmwwmﬁﬁ

- aifie Sea e v maﬁﬁrml

. VCategory_H Lﬂ?ﬁf?" W ‘
- aif @@a Gt A e aint W :

' Category-III Lq‘mn ifes g 's{fszs o7 o b “Sgd ﬁca 2 WA AE | nﬁmﬂ o

maﬁmmwtatmzxma%aﬁw%mmmm "
a.'-‘;jxsmvmrn' A I T, BEd e T A Gl
TOE W . 'Twmemmlﬁgmmmw
rrrcw mﬁa @afmﬂm| ‘ :
OMR *@'A, B, €, DBRe wﬁwﬁm%@amm|
OMR' mwm@mwa%wmtmmwu
OMR%@%WWWWWWWWWI ' |
OMR it fAf -"i'itmmmaa\ﬁmwmwﬁsmmmwﬁwm qR -

| SR R e 4 2|

OMR mﬁﬁewﬁmﬂme ﬁﬁwwwwﬁwm ﬂﬁxﬁmﬂ”ﬁqu’ |
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