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i MATHEMATICS

C.slt'tégofy-l (Q .1 f0.50) ;

' Category-l Carryl mark each and: only one optlon is correct In case of incor rect _
“answer or any combination of more than one answer, Ya mark will be deducted.
-L‘W%WWM%@WWIWWIWMWWWWW&WW_ : ;
W%WWWl SSRGS R o
'_‘“The mean and variance of a blnomlal d13tr1but10n are 4 and 2 respectwely Then the
probability of exactly two successesis Ay e i
7 : 221 LT e 9. '
(A — ' o ' C) 2 D) —
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w3  ® (©), g s v @Y g
Four persons A, B, C and D throw a11 unbiased die, turn by turn in successmn t111 one
~ gets an even number and win the: game What is the probabﬂlty that A wins the game ifA
.beglns‘7 | o Gl ) _ o el _ T
@ = ' (B) R ol ()
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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 bisector of AB meets the y-axis at R. The loous of the -

rmdpomt Pof MR is

'- ('A")" Y’+"X'21='“2. (B) X2+(y —2)2 (C) (y 2)24x2— . (D) X2+Y*= 16 -

jWWA%aﬁ'i(o 4) 932 B; x-\am“@ﬂ?m%%rﬁ'ﬁw{ AB- mtmﬁ‘q&m AB-

AR FR-IARIST y- iy Rﬁ"iCEUTIW | MR- 4537 -7 FeRole Za

@ yre=2 @) 2=t © g2 lm) eres

A moving line mtersects the lmes x+y=0andx — y 0 at the points A, B 1cspectlvely
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’

@) @+yP=C B (@-yR=C ©) G+yP=C2 D) G-yP-C
G5 Aot TAEL x +y =08 x—y = OWWNWAGBWGWWV‘

T (0, 0), A@Baawﬁsﬁ—mwwcwummwm

wﬁal?r"itﬂl?:' A R

(B @PRC B @R-PPeC (© G D) (-yE=C

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

O(0, O), A(a cos 6, b sin 9) and B(a cos 0, —b sin 0) i is.-

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

© abWhene“’V . @ b

aﬁmmﬁmfﬁ%rﬁ%%quwom 0), A(acose bsme)eB(acoser |
—bsmG)N"ﬂFi’a>0 b>0|m1@ﬁmrwwww |

.(A) abwe—% | (B) 3abW6 % %

© abWWo=-7, (D) 2ab
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Two tanﬁeuts to the c1rcle L + 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) 3-»/5 sq. umts ' '

‘x2+y2.—43m-tr;°rﬁaAe BWWWM(—&L 0)%@&%@@|m
TMAOB(OW'@ aaww -

W 4B s @) 2 Taw (O J§ affeuw 3 J:hff aws
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" From a pomt (d, 0) three normals are drawn to the parabola y :.= X then L
'-r:':(A) d 2 (B) d>—--‘ k (C) d<—2—-. g (D) d—~
-(d O)Wterczﬁy —xﬂfm%ﬂﬁmaﬁam|m

Gl ey (C) c1<l S

1 ,1_

(.;J

2

i The locus of the {ferticesr of the féimily of--péfabolas 6y = 2a3x?*:+l:3a?x .'-.-'ILZa is s

105 64 2 35 e 16

W mme @ e (.D)-‘xy:f

64 e L 105 A6 i S 350

"Wﬁi‘@“’ﬁ?ﬁ@ 2ax~+3ax 12a GQWWW%WWQIW

105 T gy oo g LR

NN L O AL e T

: A ray of light along X + \/_ y \/_ gets reﬂected upon rcachmg x-a}us the equatlon ot -
Cthereflected rayis o o S e e e i

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

X+ x/—y fﬁﬁﬁﬁ&ﬁ@l(ﬂla‘ﬁ;ﬂ W&il%ﬂsrﬁtﬁﬂlﬁﬁﬂsf%@ Wﬁﬂqm

@) yexeas ® By=x-+i © y=+3x-+5 (D)-“x/gy?;x-':-l

e—— A EEPRAMe 4 AP BA 41370 3 AT . A P10 1804 B b 4Pk 4 €1 B 0, et O 4 4088 o 0 £ om0 LT 98 119 458 B, 5 PP, AR § LT 0k 51 8 S i e o, 50 v P . S0 rar Semrmt R S0y,

B e T T - .PTO.
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The locus of the center of a vanable cm:le whlch always touches two given c1rcles- '
externally i is : :

(A) anellipse (B) ahyperbola (C) aparabola (D) acircle

"'Kfﬁmmmtwwﬁwamﬁaamwwmwm .
(a) @BEEgE ®) uﬂb’“f‘é‘aﬁa— (©) tﬂ?ﬂ%ﬁa@@ D) ¢y

A line w1th posxtlve 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- lme segment PQ equals"

C(A) lunit (B) V2 wit '(C). 3 wmit (D) 2 unit |

YAINGF fermeest (chrecnon cosines): [Rf¥ Lﬂ?ﬂ% AT P(2, —1 2) ﬁ"‘j’ﬂﬁ R FAE
wﬁawwmqﬁamm | @@mﬁzx+y+z_9WQﬁ—ﬁcwmmz
TIUHE PQ @m\mﬁmm |

(A) 149F3F o _ (B) V293w (O Jﬁaw i (D:)‘.'z_cﬂw}_.

If from a pomt P(a b, ), perpendlculars PA and PB are drawn to YZ and ZX plam,s
respectwely, then the. equatxon of the-plane OAB is - BN ‘

(A) bcx + cay + abz 0 - o (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?HJCW.
OAB SR AR T i - |

(A) bex + cay + abz =0 = ~ (B) bex+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 elltpse X2+ 2y~ =4 correspondmgj |
to the pomt on the elhpse whose eccentrlc angle is 60° will be

| '(A) (~/_ 1) (B) (1 3y © (1) | (D) (€ 2)
' +2y2 4%@@@3{@?@%@%@%@?@@%00 CEYAF A
-(A) («F b ® [CRED TN (o NG 1 ) BN () B € W) I
v e s s P 43t A= 1 1ALt e s s e et o e ,__.6.‘., . e R— S S
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f(x) is real valued functlon such that 2f(x) +3f (—x) = 15 4x for all xeR. Then t(2) =i

_(A) =15 e (B) » . o© 11 Do |
| f(x) aﬁwmﬁﬁ?wmawmmmxeﬁmaw 2f(.x)+3f(—)l)m—15—4\’ e
3 _Q’ﬂle(Z)u e : o s

@& -15 (13_)- 22 " ‘(IC). 11 (D)o

Consider the functions f,(x) = x, £5(x) =2 + log, x, x > 0. The 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+logex x>0@tmqfﬁ‘ﬁ@ﬁrmlwmwﬁammw

@A) (o 1)- wwwwmﬁ@a oo)-L‘l ammmm ,-

(B) (0 1)- h‘lL‘lWB(c oo)W(ﬂWWWW

(©) (, 1) aaWe(e,ez)twaWme

o o w)wmﬁﬂwww

Sx+12 1 =X

13 } |x | < 1 1fa(1 —ch)y2 + bxyl —0 then (a b) =

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

owen “)(B) (1—1) (C)(—n) (D)(12)

y»—-sm‘l{i—i} |<1 kﬂ"ﬁt‘ﬁ@a(l~z)y2+bxyl-—0‘§(ﬁ(a b)—

13

@wen  ®an  ©cnt <> ar
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: The. equation 6‘“+ 8¥=1 .O.‘-;-has o7
[N
®
(€)

D)

_6*+8\~10xw'§hrs:m
@) mﬂwiﬁwmﬁ __ _.
: (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

f)= 1" EwE, ]Then,
4-x, if xe[2,4]

Roile’s theorem is applicable to fin D.

Rolle’s theorem is not applic-a'bl'é to fin D.

there exist$ éeD 'for whi_ch £'(€) = 0 but Rolle’s theorem is not applicable.

fis not continuous in D.

WASAS: DARWD [0, 1]U2, 4], a—mmmﬁwmm

|W=”
4—x, g4« xe[Z 4]

Dmﬁ“tam@ﬂvfmfﬁ fvammf zrﬂ@m
DW@W@ﬁWﬁfﬂtﬂW Wmm
geD LQ?W@QWWWI“ (a) omﬁ@m@mmﬁ? Wfﬁ?ﬂ
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“Letf:R =4 R be such that f (O) -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

22.

.‘Iﬁlm lim Sm S -:_f'{——';,- ,2_"-'_' ﬁ,'ﬁﬁﬁmﬁf L e e T S

IfI1= limsin e

& mas—srf R->R, f(()) Ok‘3|f(,x)|<5lmt(l) aammwmmﬂm
(A) (5. 6) . ®) [ 5] ©) (""00 —5)U(5 ). (D) [—4 4]_' e

f J.—————- 2 L dx o [IogL |a+bcosx]+ }+c thena_,,:i':

(a+bcosx) +bcosx

2@ (C)f

[ " a b

I SI2Y Gy _ {loge la+bcosx|+ C?E‘T W(x—”“ L

(a+bcosx)’ a+b cosx }

El

L xc
e —x—1-2-
L 2

2

, then limit
X0 X : C

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

(C) existsand équals— 0. c T | ._(D)\‘ exists'a‘zid_éq.uél;‘s -;-
2\

2
et —x— 1——-—:

XD, RIS HORON N

@ W%W? o ® sgE ST

© WW@WW B (D) w@qwem_,-gf -
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(A) ‘1+§-10gc3 B 1ylg3  (© 1-7lgd (D) 1-Zlog.3

- 24..

25.

I {(f_ﬂj +[x___1_j— 2} dxis equal to

i S
[—2 dx-TE AN A

r2fe=3 _—

(A) l+§logei3l'_._ (B) .‘1+%19gej3_ '(C)_._::l.‘—_.;ilpg_éf?‘__ (D) 1-log,3

The value of the integral

(A) loge(g_] | _ ‘ (B) 4]0&3(%) L A. (C) 4loge [_‘;_J (D} loge(%) ‘

% \2 R -
{[-xf—lJ-;-(x 1}—2} dx -93 T TR

@) log, [-‘3-‘-) ® 4log, (3) © 41.0ge(—;1) 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)ls strictly deéreasing ﬁmctioﬁ-

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

.*ﬂmwg(x) jf(t)dth>0kﬂ?\fWWtﬁWﬂ?kf(2x) £ () | T

(A g wof GRS (B) g 74 mmm“v‘mw
W(C) g(x)WW"IW P (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 or 10111 23

is tw1ce the absmssa of P then the curve is’

(A) aparabola (B) ac1rcle ©)- ahypelbola' (D) an elhpqe

WWP(J: v)ﬁﬁt@wﬁ?ﬁffﬁx WGWWWW@WI@G&?W

: P- aamﬁww wwwﬁ : :
(A) aaffﬁwﬁ@@ (B) ﬂasfﬁ'ge | (C) mfﬁme : (D) aafﬁ‘%m

27.

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

ordinate axes is

(#) YHryloyy=0 I (B). ny" '*2—yy’-=70'

© yy'r+xyf2 cxy'=0 = (D) X%y xy 3y=0 |

wherey’s'% y E%X

R dmwmww mﬁmﬁmwﬁwqm

Gy Y2 Axy?—yy' =0 | ' (B) xyy+xy —y'=0 .

28, -

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

© w'twioxy=0 . D) xzy +xy -3y=0’

Wy = L yr= £
Y YR

IogeZ

(4]

» 1 C®m e ©led @

X

_ﬁﬁ J'(e 1 de= 1ogc§@r Wl Lﬂawm

 loge2

(¢

W .'.-'(B).'-"é?t. O gk oy AL
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| 29 - The stralght lme through the origin whlch d1v1deb the- area founc,d by : the- cuwcs'_
y=2x-x% y= Oandx"" 1 into two equal halves is

u[w

‘__(A')-_'y‘=.x o ® e © y=§x O y=

s Wy - Ry = oex—lwmﬁ*awwmﬂaﬁtwq%mammm@
'mmﬁwqw

@ y=x ® y=2 © y=3x  © y=2

5 R
30. The value of“J‘ max{x”,6x— 8} dx is
d A) T o ®ns O8O
Imax{x2,6xf 8} dx -7 W TR

@wn - ® 15 @B O

ey G o
31. Ifx—=+y=———=, then|f{xy)|isequalto -
d 7 f(xy) ﬁ

‘ <2 o }’2 . - | 2 TN : . iy
(A) _ke-é . (B): ke 4 (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)|w

(A) ke 2/ - ® key/ (© kexz_ D) ke’

WkWWWWI
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A bulb is. placed at the centre of a circular track of radlus 10 m, A vertical walI 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) 30 m/sec - (B) 40 m/sec (C). 60 m/sec (D) 80.11.1/se'c

10mmt:ﬁﬁ1§“§@wmmm aﬁWWW:WPW@WW qqq
G ey (e WIE | €% e P A 1A 10 m/sec ﬁ%@tﬁ@rmwm@ﬁr
_thwwmmﬁﬁarwﬂméoo W@mmmmwwwm _

ﬂ%ﬁtﬁ'\‘ﬂ?&_ﬂ*f ‘ | o
(A) 30 mfsec (B) 40m/sec - _(C): 60 m/sec ' e __(D) ISO,mﬂsec .

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

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

(A) (f+ £/ )m2.= ff’ n

CB) (f-ffym2=ff'n

© (f';f)n-= lff"m2 '

(D) —(f+f)m ffn2 o

T @+ mi=

(B) (f ff’ )mz—:tfn

© @-pn= ff'm2 S

D) %(f+ f’)m i ff-'_n’%; T

_Mtﬂ@ﬁﬁ@ﬁWA@BﬂWWtﬁ‘Tf@ fﬁ@ﬁwmwwm1 o
‘ A—?IWETC’IB-?TWmseC taf*rtA B uﬁatscrrn awwfwewmm@

' ﬁffs@ﬁwwnm e

37T T TR, &
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‘Let a, B ¥ be three non- zelo vectors which are pa11w1se non- coIImem If a + 3[3 is

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

@ 7
(©) &+7
® & '

WA A, f, yfwﬁwqmrﬁawwm@amﬁmwwmﬁa +Js 8

ywmwm B+27 8a W‘-@W _(,'ﬁ'oc+313 +6y§@

7
® 0
© a+7
D) @

[ ¢

Let f:R — R be given by f(x) e =1, & R. Then

: (A) ,f has a local minimum at x = + | but no local maximum,

(B) ~ fhasalocal maximum at x = 0 but no local mlnunum

| (C) fhasa Iocal minima atx * 1 & alocal maxima. atx=0. ‘

_'_(D)_ - f has nelther a iocaI maxima nor a local minirma at. any pomt

WAFEL R»Ruﬂ"mﬂ\@ﬁ—@l@"@f(x)ﬂxz 1Lxe Rm

Ay x= +1-af~ﬂﬁﬁﬂwaﬁgﬂmw%§$@¥ﬂtﬁ1%mm

(B) x= oﬁ—m@f-aﬁmwmwﬁ@ﬁwﬁﬁamm%

A

©) faTx=z1 amﬁwmﬁgwwex OTWWWW
(D) maﬁrqcﬁf-aw@nwemﬁgmmi

14 -
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36. Leta,b,cbe real numbers, each greater than 1, such it -
ER R A o
" If the value of b is 9,7the1i.'tl1§; value of ‘a’ must be
(A)_ﬁﬁf ' pUTE L (B)%; :
A 18, LT T L (D) 2
a,b, c T AM © | GBI YR ~logya+ ¢ log b+ Zlog e =31
3t b -7 T 9 T O SN o - T
W L ®
©.18 ey 2T
3-7. .Cons1der the real valued functlon h {0,1,2 ...... 100} —>R such that h(O) =3, 11(100)—20

and satISfymg h(p) = —{h(p+ 1)+h(p— D} forevery p =1, 2...99. Then the valué of
hQ)is ' |
E(,A)' PR | (B)_' ss o ‘
©6 . S "6.1‘5' »
W *mﬁﬁ? Wﬂw h {0,1,2 ....... 100} >R tﬁ?m @ h(@) =5, h(loo) 2 @/

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

f__(c)_ -6  " __(D)'_6.1.5'__'

S - *_: - wnl,r g fﬁﬁﬁfmmwpfmmﬁ PTO
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Let C cienote'th'e set of all complex nurhbers.
DeﬁneA {(z W) |z,weCand|z|= | wl|},B= t(z, w) | z, _w e(C and 7% = w2}, Then

(A A=B ~ (®) AcB © BcA (D) AAB=¢

R ¥4 C A ﬁfﬁﬁaﬁmmﬁ |

A={zW) |z weCaR|z|=| W]}, B= {(z. w) |z w C 9% 2? = w2} | TTC¥Ga

A) A=B B) AcB () BcA © (D) AnB=g

Let o, B be the.roots of the equatlon x? — 61 — 2 =0 with o> B, '[t a =a—Brforn=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 ”a"ﬁt?f
.-a?
a1 ® 2 (C) 3*7 "'_(_D).4
If|z]=landz==+ 1,_thell.all' the points frepx'esehtillg " z > lieon ;
N ' —27
| (A) a line not passmg through the or1g111 -~ (B) the ii11¢<y=x_
© thex-axis . O the y-axis
' W|z[——1ﬁ?\z¢+l mwcrﬂ
(A) WW&W%W@%W@@W
(B) -'Y=XW@%W@K5
(€) x-W0FT o o
(D) y-SC%e &9 W1FS

b -..z.o.l._é_ N .; o 1 o e, s 9 8t e e b v i b
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42,
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“What is the number of ways in which an exammex can ass1gn 1() mmks to 4 qucstlon‘;
--ngvmg not less than 2 marks to’ any quesnon 7 RS -
@ 4 ® 6 - (© 10 . (D
@Tmﬁuwmmwmmwwmlmm:mv aawwmi ‘
aﬁﬁwwf—ﬁ@wwww _l?IW\?UT?Ff s A ‘
@ 4 ® 6 AR o 16
' The dlglt in the unit’s pIace of the numbel 1420+ 3 4t 99! is o
@A) 3 ® o © 1 D)7
A1420 4 31+ +99rw\mawmwwa TN
@ 3 B 0. e © 1 D7
43. ForxeRx#-Lif
' o S R0 T
(1+x)2016+x(1+x)"°]5+x (1+x)2°“ .....,+x2m6 Za \ thtn anxs equal to
20161 U dle a0 2017t
(A) (B = (© oo D) e
. 17'!19_.99! : e I 20000 - on - 17120001
s eal _ _- i : 2016 ' 5
(1+.x).2°16.‘+x(1'+x)2°‘5'+x'?(1+x)2°””+....... 2016 Za X,y e R X ¢= 1 W '
20160 RN G I L
A = By — (S D)
1711999 RS | SR 20000 .- - 17120001,
Five Ietter words having dlSllnCt letters are to be constmcted using the leiters of tht,
“word EQUATION so that each word contains exactly tlnee vowels, aud two consonants
" How many of them have all the voweis logether‘? '
(A). 3600 . (B) 1800 S (©) 1080 i (D) 900 _ :
EQUATION’WW@%tWa%ﬁﬁWWW WWW@%‘?{‘TC‘
WWWWWCTB’{%?T@‘H‘TWI e T ﬂ%@%@ﬁaﬂm?ﬂ%ﬁm@ L
wa%ﬂm‘mw - R
(A) 3600 (B) 180'0" peeas (C) 1080 ®) 900

177 LT P.T.0.
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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 idelltity' matr-ix. If
A +l +7n J— 2+1, then the set of poss1b1e Values of t, —n<t<n1s ' :
@A) avoidset @ 4%l o lrzl p {_E,f_}-
@ At ® {4} 7 .(._). {44 o LI
(10 o ' '
- WAFIA=|0 cost sint
' 10 -sint cost B _
TR det(A— ALy = 0-47 %mml,xz, x3, a fﬁmﬁm Ea wibw) |
Ay + A+ Ay = I+1wt—n<t<n-mmmwmﬁ | -
= L 2 ((nnm) o
' A ‘ - B) <— S C _— D -,
@ e (){4} | (){4_44} (){33}_
46, Let A and B be two non-smgular skew symmetrlc matrices such that AB BA then
A2B2 (ATB) (AB‘I)T is equal to | '
(A) A? (B) -B? L © —-A?-. D AB
AquﬁWﬁﬁrﬁﬁaﬁwmﬁwaﬁtﬁAB BA:W
A°B2 ATB) I(AB_l)Tm - TR
@A) A? S ® B © -A? (D) AB
47. IfM isa3x3 matrix such that © 1 2) M=(100), (3 4 5) M= (0 1 0) then (6 7 8) M is
equal to
@ @1-2) “® 001 © 12 0) RN 8)
.'W‘QTWWM 3 x 3"@(.51?1711@@ L‘Wh“’TtII(O 1 2)M (1 00) (34 S)M (0 _1,50);-
W(678)M'§C§ o . _ e
w1y ® ©0on - (C) (-1 2 O), () (9 108
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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) Auc A

A9 AL B, C 0 S- nﬂaw=1crf@ﬁmﬁ‘|mm(AmC)u(BmC) ¢WWC smtﬁ“ |

iE ‘ﬂammﬁ‘mﬂm

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

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

singular matrtces of order 3overR respectlvely

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

' (A) there exists bgectwe rnapplng between Aand T, U

(B)  there does not ex1st bljectlve mapplng between A and T, U

(C)  there exists bljectlve applng between A and T but not. between A & U

(D) there exists B1jecnve ntapplng between A and U but not between A & T

THAFAT S U, R-m%ﬂar—»mmmwmw m@mmﬁewﬁﬁtﬁmﬁmﬁ

Wﬁ?\A {-1.0,13}, TR

(A AST,U cﬂﬂt&m‘c‘weﬂﬁ%@qﬁmﬂm
(B) AST,U-GFWH ameﬁﬁmww@emi
(C) AST ﬂﬁﬂtﬂtkﬂhﬁ%ﬂﬁﬁaﬁﬁmﬁﬁ@zﬁe U aa‘ﬂtzﬁmiw

(D) .AeU aﬂ—q'wc&framevfﬁfﬁmﬁmm%gAQT @“Wtﬁl G

50.

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

Ioga“;- Ioganﬂ 10gan+2 ‘. JLRI o P . /

~ loga,;s --logau +4 loga, 4| isequal to )

l '.logan+5 1ogan+-,- 10gan+8 g Stpde e et e L
‘ﬁ%@tﬁt@azfﬂ“{wnw%a@mmm | B S

log a, lOg an+l log an+2

._logran+3 logauﬂ loganﬁ L‘HWW - ‘,

Ay log.enfé‘: loga, ., Iogam,g X

w1 ®2 @2 oo

19. o T T TR
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Category-IL(Q 51 t0.65)
. Carry 2 marks each and only one 0pfi0n is corréct' In ca'élel 'of incorrect answer or any
- combmatlon of more than one answer, Y mark will be deductcd

aﬁﬁwmimwmzmmtwmﬁmwmm cmﬁaf@m

ﬁm%mww; |
' _51.‘ The deterrhinant- :
a?+10  ab ac |
ab b*+10  be lis -
ac be . cF+10 g A
 (A) divisible by 10 butnotby 100 (B) divisible by 100
(C) not d1v1s1ble by 100 : '(D) not d1v151ble by 10
a +10 .ab- ac R '
ab  b*+10 - be ﬁ‘ﬁ'ﬂﬂ?ﬁ? 1
ac bc c +10 SEE i) _
@& 10w froten g 1oowﬁ?—w=m ®) 100w Rerey
© 100%@!1%‘1@7@ SR (D)loafmf%ﬁw OIS W

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 ylsanintegex} Then
" (A) both S and Tare equivalence relations on R : ‘ :
: (B) Tis an equivalence onR but S is not _
.'_(C) nelther S nor T is an equivalence relation onR
(D) Sisan eqmvalence relation on R but T is not

WWRWWW@ERM@%WS@TWWWW L
_ S={(ny):y=x+1,0<x<2}, T={(, S ykﬂ?ﬁﬁ"l‘fﬂ&m}l [EI& )
(A) S @R T TOTE R -9 NG IHE \
®) T, R-4 Ageol TFH P S 70

(C) seTﬂa@r@i‘R-aww@mw

(D) SR-QWWWTW _

. A " - | ,.,.....”.m..‘.- :w . . .‘.‘2..-6..;...“
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The pomts of intersection of two elhpses x? + 2y - 6x - 12y + ’?O O and 2% + y- -101 :

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

‘(A) ®3 “ -(B)-(s DI (o) [§3] ® @9

)

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

wey @ ey ‘<-C_>.(-§"53Jf - @on:

54,

S

- 55,

m
3
J ﬂdx Then
x
A

rs_s 6-" (B)gsls—;— (€

"8 9 T 16 3

j'smxdx‘ | G
% | '

g 4n

(D) n<I<-§—

B ‘/— (B) —2‘%5152—;/—3 |

(A) p ._—— .

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

an angle . The equatlon changes to

(A) _-€x+my'ita11_a- VEZ'“n mg (B) Bx+n1y+ztana “Ez+m +71—0 o
(C) ‘Ex;*.m}’*-:z"t'ana‘ 1?2+1=0 R A5y Cx+my+ztanoc (’2+m =0

'ax+my_omﬁz~owmwwmamﬂrﬁ‘mlC’it‘“‘@'_

- (A) ._Cx+myi_tana-w/€-2j-.m =0 i ' (B) IZx+my+ztanoc 1/f‘z+m +1-O—-_

(C) . -€x+'_myjr_ztan'd \‘/_-'£2+' =0 b (D) Ex+my+ztanoc .7€2+m ‘—O

21 S e T 'TO‘::‘-.
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- .Tlﬁb [—dtwtﬂtﬁ?@j

57.
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Ifb J’—dt then_ar °

is

!-—al

(A) béa' B b-é-a S © Shea™’ (D) = bet

tal

@ be @) bet (© bt @ -be

Th.e differential of f(x) = log_é (1 +el®) _—Q tan~!(e™) at x =0 and for dx “—“021s

A) 05 B 03 e (C) -02 | "(D) ~0.5

) _f(x)—loge(l +e‘0x) ‘tan™! (65") = -0 i% ﬁ(:de O’) @?WWW@

@ 05 - ® 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) Idoesnotdependon ‘a’ .
(C) 0<I< a2 + 1 where I depends on ‘a’ |
(D) lis quadratic function in ‘a’ |

a+T

‘W@?‘f.f(‘x)}ﬂ?ﬁ?@%‘,WW@WGWTIW@I::Z [fxydx 1 GCFT

q

B (A) L da@téﬁ?@tﬁﬁ

®) L@ Qa%otaﬁ—ﬂaw

O O<I<a +1m1m aaa@wﬁ—ﬁﬂ?f

| ® I‘a’ uqaf%m—wmﬂn |
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M0t

The lim | 2= ‘equals
x| 3x+1 s

@ 1 ®mo @ en o ew

. : 4x
Tim [‘3.’_‘*1} T@
x>0 3x+1 )

- 60.

61,

| ('A)

2

The area bounded by the ‘pafﬁBo'laS"y_%1-4x2,"y = % and the straight‘il'i‘ne-ry =2qs

2042 1043

56, u.nit- - _(B) ' 1-0J§ sq.unit  (C)

wf?rqmy 4x2 8 y= —9-&1?1\ y=2 WW@WW@WWI@
3

leen that f S —>Ris sald to have a ﬁxed point at ¢ 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 umqueﬁxedpomt\_ln [1,0) g ' _ A' f
"(_C) ,f has two fixed i)oints'in'[l oo) | ST R R
(D) fhas mﬁmtely many fixed poinits in [1, o) - SRS e
. E’W@'WC“’TWf S—>R Lﬁc(es)ﬁ:@ﬁgﬁj%@ﬂ@*Cﬂjww_

f: [1 w)—)R@W‘T@’T\WWN,f(x) 1+\/x |m

(A L) -Wf-aawmﬁﬁ?%qmi
®)  [1.0) T -5 o o9 Reg e

(© =) e AR
(D) [1, %) -T® -9 woRey A R acae

B

7.’. sq. 'u'nit (D) 10\/5 sq. unit

(A) ZOJ—WM?W (B) 10J_zsfqu (cj .lofaﬁaw (D) 10«/‘?9?@@

s T . s armn R ke 4 P B L o1 B B e 1 B P ot i et AP 11 Y i S e, AR o L SR 5 e e
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62, If a(c'ilx B)+b(|3 X y)+c(yx a)=0, where a b c are non-zero scalars, then the vcctow A

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

e S (ax [3)+b(l3><y)+c(7>< (x) 5 TANICA a, b, owmrmmm' on[’)y
C(A) SR TR AT | B (B)ﬂ'ﬂﬁ"{{?{}j

(©) ey R (I (D) AFI T

63. If the tangent at the pomt P w1th co—mdmates (h k) on the curve y2 = 2x3 is perpendiculdl -
o the strai ght line 4x 3y, then o '

 weoflod

® ®¥ [ , léjonly

-(C) b, K) = (00)01'(1. 1]
" T6

;(D) no such pomt P exists

TECRAy? = 253 -4R Eﬁffm P(h, k) ﬁ*qctﬁmf%@'wﬁf 4x 3y ERIES @ﬂam-ﬂa

A (k= o, 0) B

(1 1), |
® h1- [g,—_;g)-@w |

© io=@oor Lol
© ©1V=00 or[sﬁ 1 6)

(D) qQ aampﬁ—qw%—tﬂi‘

A gL . 24
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65

(Cote - PR O I (N A ot i (D) 3(5’,}
- (be +ca+ab)® -\ﬂ?i'

@)

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

M-2021

“The co-¢fficient of a’b%c? in tﬁe‘-véxﬁahs‘i@ﬁ:af(be +ea+ab)is

31415! 3r 0

R

O3S (C) 33 e e e

Three  unequal.. pbsitiye'. .-'nUmbe'rs_-. a, _‘_b-_:c"are ' such that a, b, ‘c are in- G.‘Pﬁ ‘while

2a 5

log (50] log(7b) log[ib) are in A P Then a b ¢ are the lengths of the 31des of |

(A) an'isotsc,éle’s t'r-ian'glé_ﬁ_ i
(B) an equilateral triangle
©) a Scaléne triangle

(D) a right-’angled‘ trianglé. i

S 7b

| Wﬁﬁ%@@@lma,b cmWWWwﬁfé@w mi“ﬁreﬁ%
: ) e

L i - . W o — e 1 L T 14 0 4T B84 4 B4 S i, B ST L T8 S 8RR e 4o £ 4181 2 e e g o
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, Category 111 (Q 66 to 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 correct |
' answers marked actual number of correct answers. If any ‘wrong optlon is marked or
if any combmatlon mcludmg a wrong optlon is marked the answer w1ll be eonsndered

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

eemwmmlmﬁwwmzmmlﬁmwwmw
mmmwmmwmzxmﬁmmmmw
mvranm I R 1 B0 5E O e | W I g B9 TReW =AW
o ammwmmwwwwwrﬁmmﬂtml
%ewmmwmmm \sroftq "WWWI

. 66. Let P be a variable point on a circle C .an.d Qbea ;ﬁxe_d;point OlltSid_e C.If R is the

,midpoint of the line segment PQ, then locos of R is
(A) a CIrcle . | |

_. {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 ﬁf‘@ﬁﬂﬁrﬁcﬂm Q c qmaﬁmaﬁﬁﬁ?ﬁm PQ
[N E] wﬁcﬁR T R-4F TR TS

() B
- B) @B 8 IR
(©) TS

(D) AR
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6. hm{ */— ‘/_ A + st ‘/H | }is |
e by J(n+4) \/(n+8) P

® N W e e ; :.(D).....-.,-
SR N el ) OO

-.n-—>oo \/(n) \/(n+4) \/(n+8) \/[n+4(11 1)]3 ‘ _ S
-5 5+J_ B g

(&)

68, Whichever of the following 'is"/"‘fa'r'\e;’f%b;fégf?" &
_'(A) To evaluatel J.
i =27

2 , it is possible to x= 1

(B) Toevaluate I, = J'\/(x2 +_1)'  dx, it is possible to put x = sec t
(C) Toevaluatel,= j V(xZ+1) dx , it is not possible to put x = cosec®

(D) To evaluate I, itis not. p0551ble to put x= % foi

ﬁaﬁﬁwﬁamﬂ%/m%W?
2
'(A) 1= f

-2

pe ﬁmmx——zﬁwmm |
+x :

(B) '_-12 = I @ dxﬁm 'cwrx= sco t 2Rt T
- (C) I,= J‘ V(x? +1) dx ﬁ*ﬁ?t‘f?fmxx cosec 0 AfSBIT FI T

©) 1, R owtat s = L effoapr v
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70.

'__A

@)

()

©- o

'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, r2) for some real . If the plane passes through the: pomt .

(5 5, —12) then r=

2 ® 4

aﬁwmwﬁwww Lﬂmft‘sqfﬁ‘ﬁ*iA B, CIGWWNAABC g%
TAFW T (1, 1, 12), rmmﬁwmwmﬁﬁwﬁ(s ‘5, 19)%@@@

: W@rm

3 B) 4

o N e B

The greatest and least values of f(x) = tan™! _x,—‘::—z.- £n,x-0n-,_{-_7_§ , 3 il_ar-e

A f=V3-1 B) fax =" 703

© fm=;¢/3—?}tns . o (D) £ =Tpp 0S5

W[ 715_ | ﬁ} SIS i _;_m -8 5D (max) & TR (i) T T

@ fmin=\/§d1. o B G et g3

1

© fgpmTmit3 O G =Tyt




71.

'M'.'zaz'li

Let f and g be perlodw functlons W1th the peuods T, and T, 1espect1vc1y Then f+g m iy

(A) perlodlc Wlth perlod T +: T

~B) non-periodic '

(C) perlodlc W1th the perlod T1

(D) PeI‘IOdlC whenT T2 -

'(A) ﬂ‘ﬁ‘g@ﬁtﬁwe-“
-®) W’f@v"ﬂ |

wwmgaﬁﬂmwmewme \‘BT Imf+g |

‘__. _fr,‘..jTl_ i T.z |

©) T,Wﬁﬁfﬁ ﬂn‘fg@tﬂtﬁw

o) .T-,=T2_Ica°f?ﬂwwmm |

. 3 0% if ——l<x<0 i
Letf(x) = {1, if x=0 and let F(x)—— j f(t) dt, ~1<x<1 then

12, if 0<x<1 -1 .
_ (A) F is continuous funcflon in [—1 1] (B) Fis d‘iécqntin_uéu_s’-'fuﬁ"(':'ti'o'n in[-1,1] =
‘-"(C) F'(x) exists atx O _' o o hs (D) F’(x_) does not éxis't-’at’f%‘O:

.-.a-‘ 3 .

0, W-1<x<0

WWf(x) {1 T x=0 M\F(x)nff(t)dt —1<x<1ﬂm

2 ‘W"\'O<x<1 i -1

@ [—1 1] w‘vﬂw i i (B) [—1 1] apw ’

‘-;(C) x= oﬁ*ch’(x) Lﬂ?rtﬂﬁqw (D) x= oﬁﬂacsp'(x)-@aa%qm?

e o g, R S e e e S e v o SRR U A0 0 03 s o o 1 et e A S 5 4 1 1k e, et SRR B 1 ki 9

A

'z9j_ | R A X )
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73, |2x=1  4x 3w+l |=Oistruefor
o |7x=2 17x+46 12x=1 e
- (A) only one value of x . S (B) only two values of x
(C)- only three values of x . i (D) inﬁhii_e_ly many values of x -
Cx 3x+2  2x-1
l2x-1  4x  3x+l |=0%CA
7x—2 17x+6 12x-1| b
(A) x«nﬁajmwﬁtﬁ : o ®) x-47 B 5 MA@
() %o v oS MR (D) x-T9 SRAT T 2

74. The remainder when 77 (22 times 7) is divided by 481is i
@ 21 ® 7 © 47 o
T ' L

77

777 (22 FR 7) TF 48 TR Ol SR ST

o e ® T S © 47 : D1
s, 'Ifiz.+i|—|z'—1|:|zl—ZzO‘forééomp'lexnumberz,thenz: '
@ GEary  ® Ea-b
©) ~N2(-1+D) D 261D |
aﬁ@wﬁﬁ'aﬁz-ﬂaw@{zﬁi—iz—l|=.-1z|—-2'='--otcf«4rz_=
@ Fasy o ® 20
© Aoy © VZei-)
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>0.

1o,

38,

% epeice FoAB AR s

REEE A

3R,

)

R AC R R ui"?t ﬂ%ﬁ'mmﬁmﬁamumw&n
Category-I : aﬁ@mmlmwmwl mmlﬂwmwwmmﬂ

- aifie Sea e v maﬂm‘ﬂml

| -Category-ll lﬂﬁff% Toa T
| ﬂﬁw@mﬁﬁ% TERBA

' Category-III Lq‘mn L EEaerer 's{fszs o7 o b “Sgd ﬁca 2 9 *iE | U g

'f""@r\eaﬁcazmvncal mﬁmwwwmﬂ

maﬁmmwtatmzxma%aﬁw%mmww "
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