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MATHEMATICS

Category-1 (Q : 1 to 50)

Category-I : Carry 1 mark each and only one option is correct. In case of incorrect

answer or any combination of more than one answer, 1/, mark will be deducted.
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) &% Cip =
If1= limsin —2 |, then limit
xX—>0 - X
(A) does not ‘exist (B) exists and equals 1
g . 1
(C) exists and equals 0 (D) exists and equals 2
_ : ¥2
e —x-1-— |
w1 = limsin ———2———2— 77, O A
x—>0 X e
) SRYTE ® a@qwemml
© g SR 8 T 0 (D) a@wmewﬁi

Letf:R—>Rbe such that f(O) 0 and |f (x)| <5 for all x. Then f (1) is in
A 6,6 @) [-5.5] (€) (o, -5)(5:») D) [4, 4]

st R>R (O =08If ') < 51 CITREL (1) - 7 W T S AR O T

@A) 6.6 ® [-5.5] (©) (oSG2 @ [44]
J’(a;‘:‘cz:x) __SInX __gx=a [loge|a+bcosx|+a+bcosx]+ ¢, then o =

W = ® © - o -2

o jﬁ%dﬁ o [l@ellﬂbcosxl +bcosxj|+cﬂ’m°‘=

@ 3 gy, W 50 ) Ty ® -
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t
4.  Letg(x)= f ? dt where x >0 and f be continuous function and f (2x) = f (x), then

(A)  g(x) s strictly increasing function
(©)  g(x) is constant function

(B) g(x) is strictly decreasing function
(D) g(x) is not derivable function

2x
WA I g(x) = ff(tﬁdtmrmp 0 32  78® SAFF G f (2x) = f (x) | TR

(A)  g(x) TN TR ST
©) k) L= T

3
| x=2]+| x-3]
4 3
(A) 1+§loge3 (B) 1+Zloge3
t Ix-] '
f ad dx -7 W Ze
1 [x=2|+[x=-3] |
| 4. 3
(A) 1+§10ge3 (B) 1+Zloge3
6. The value o_f the integral

l

(B) g(x) U @ IRFTIIN SRS
(D) g(x) SR T4

4
(© 1-3log3

D) 1 —%loge 3

(C) 1 -% log,3 (D) 1 —%loge 3

(© 4log, @ © log, (%)

Y 2 2 A

_-;{(x_t_:) +(%) —2} dxis equal to
(A) log, G—) (B) 4log, (%)

% ' ) A |
f{(ﬁ)2+[ﬂ)2_2} dx % W T
Y x-1) {(x+1

(A) log, (g-) (B) 4 log, (%)

. e, 45 7t s 4o e PR A AL R | AR R, $1TRABE LS b 1 o S ! | b1

7 .

[

(© 4log, G) ®) log, (¥)

L 4 020 4t B L B b 44 4t S0t et ot 1, o ¥ . e S S B . { SOALn <o A, 3. {300
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X . "
7. If j(e —l) dx=loge%then the value of x is

loge2
1
A) 1 (B) ¢? - (C) log4 @ 2
W I(e" —1)'1 dx=log, 3?81, O x-93 TN (I
loge2 :
A 1 (B) ¢ (C) log4 D) -

8.  The normal to a curve at P(x, y) meets the x-axis at G. If the distance of G from the origin

is twice the abscissa of P then the curve is
(A) aparabola (B) acircle (C) ahyperbola (D) an"‘élliﬁé’e :
IEELEP (x, y)WWx—WGﬁWWWWﬁWWG A Ag
P-4 BoE fRed T¥, SR I

(a) GIBafge (B) 9B IE (© @IBAge (D) Ww

9. The differential equation of all the ellipses centred at the origin and have axes as the co-

ordinate axes is

(A) y*+xy?-yy'=0 (B) xyy"+xy?-yy' =0
"y —xy' = gosn O a v
©) yy"+xy*-xy'=0 (D) x%y' +xy"-3y=0 o W
dy , _d% | ar =2
wherey' = —,y"'= —5 ;
dx ' dr 7L 42N
a~ %
3 SR '
ARG R FAE STHTH AR G TR ARG s w19 7@ i =
2+ 12 _yy'=( " ' :
(A) ¥ +xy2-yy (B) xyy"+xy?-yy' =0 ‘
©) ' +xy?-ay=0 (D) x%'+xy"—3y=0 =2
dy . dYy -
. 's —,y & —5
W}’ Ay y dxz | :({_.
d

e s oo, o e et e A e R T Sl il (1 e
- T 1 e B b o i
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- The value of Imax{x2,6x— 8}dxis
.0 '
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If xﬁ +y= ft:—(i-y—), then | f(xy) | is equal to
dx F(xy)

| y2 2 2
(A) kexz/l (B) ke A (C) ke¥ : (D) ke¥

where Kk is an arbitrary positive constant.

wﬁx%+y=’;f((—:;’))n,m|f(xy)lm

2 %
@) ke ) A © ke’ D) ke
TR k T IPR g3 12 |

The straight line through the origin which divides the area formed by the curves

y=2x-x% y=0and x =1 into two equal halves is

- 2
(A) y=x (B) y=2x ©) y=%x | D) y=3x
ALy = 2x — 52 @R y = 08 x = | T [ABS WL [F SR 4B T wepe frows
I, OF ANFI4 TR

A) y=x B) y=2x ©) y=%x' (D) y=§x<

(A 72 (B)_ 125 (C) 43 (D) 69

5
jmax{xz,sx— 8} dx -7 WA 7@
) |

Ay 72, . ® 125 © 43 (D) 69

R T o o PO 5 4 4 Y ot Pt At s s
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A bulb is placed at the centre of a circular track of radius 10 m. A vertical wall is erected
with a speed of

touching the track at a point P, A man is running along the track 1
10 m/sec. Starting from P the speed with which his shadow is running along the Wa
when he is at an angular distance of 60° from P is

(A) 30 m/sec (B) 40 m/sec (C) 60 m/sec

10mmm€ﬁﬁ!mmmmmmwmlwc*?ﬁm’ﬁmm

mmWWWM?WPﬁ?WIOMSCCWQWWW'
memmﬁvmwsoo,waz@ﬂmwwmﬂ

RS0 ©F T
(A) 30 m/sec (B) 40 m/sec (C) 60 m/sec

(D) 80 m/sec

(D) 80 m/sec

Two particles A and B move from rest along a straight line with constant awaeraﬁons

f and f' respectively. If A takes m sec. more than that of B and describes n units more
than that of B in acquiring the same velocity, then ‘

(A) (f+f)m?=ff'n
(B) (f—ff")m?=ff'n

©) (f-fn= %ff’mz

D) %(H fym = ff’'n?

farorg T4 46 3 T A 8 B TG AN GI9 £ 8 f T G FACHN [ I ;A |
A-7 WY AT B-A B m sec. B | A, B 4 B n 439 SReI Sy 3@ Q

fferaet e O | AT

(A) (f+f)m?=ff'n
(B) (f-ff)m?=1f'n

) (f'-fHn= -;-ff'm2

(D) %(f+ f"ym = ff'n?

. e i R M RS S 1 s i YT ——
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Let &, B,y be three non-zero vectors which are pairwise non-collinear. If @ + 3P is
colli ith 5 ey . . .~ - i
Ollinear with yand B+ 27 is collinear with c, then a+ 3 + 67 1s

(A)

=i

(=1}

(B)
©
D) a

R

k.

W F9 &, i, 7 oA Sty (o%9 T N0 (IR B SR I T | WA @+ 3P ¢
Y TR T GR B +27 8 AMAL T, O@ &+ 3p + 67T
(A) |

=<

(e}

(B)
©
(D)

o]
+
=]

o el E

=l

Let f: R — R be given by f(x) =|x* =1 |, x € R. Then

(A) fhas alocal minimum at x = + 1 but no local maximum.

(B) fhas a local maximum at x = 0 but no local minimum.

(C) fhasa local minima at x = + 1 & a local maxima at x = 0,

(D) f has neither a local maxima nor a local minima at any point.
WWf:R—-)RMW{UﬁUWWf(x)ﬂxZ—I |, x € R (™ @

(A) x=+1 1 -4 f-&% gy w4y W See g TR des W e

(B) x=0f9e f-aa QW ACE6s W Se g gl @y ww e

(C) f-@lx=+1 -mmmmmoxaowmmmm
(D) T e f-aa g wedes @ sy W TR

S AN 0 VU (L 100 M e WS Y S M M A N LS . - )
Y s, st g . oot o e, S

alh o~
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17. L
) et a‘ b. C
be real numbers, each greater than 1, such that

2

—

l 3 5
3 Ogba+ '5- logcb+ Slogac.—_3_

If the value of b is 9, then the value of ‘a’ must be

A 181 | ®) 2

2
© 18 (D) 27
a,b,cW‘iﬁ\S1a?mvwaaiﬁ{ﬂi—‘logba+%logc_b+%1°ga°=3'
M b -7 VN 9 TH O@ SR ‘2’ -7 W @
@A) V81 ® 2

(C) 18 (D) 27

18. Consider the real valued function h : {0,1,2......100} — R such that h(0) =5, h(100)=20

and satisfying h(p) = % {h(p + 1) + h(p — 1)}for every p =1, 2 ....99. Then the value of

h (1) is

(A) 5.15 B) 5.5

©) 6 (D) 6.15

a7 TARME SFF b {0,1,2.....100) & R @®4 T h(0) =5, h(100) = 20 @

h(p) = .;.{h(p'+ 1) +h(p - 1)}, p=1,2...99 | h (1) - W TR

"N (B) 5.5
< 6 (D) 6.15
I e M AT 9 VNS R i ik et i i e s e """"""'F;',i,“.“‘d"
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If|z|=1andz=%1, then all the points representing lieon;

1-22

(A) aline not passing through the origin (B) theliney=x
(C) the x-axis (D) the y-axis

oG | 2| = 1R 2 = £ 1, PIORE —— @7 effSfAfrgama e 9 ;

1-2*
(A) TARPIR 7 G FFAHNR Tofg =7 AP
(B) y=x TRERIR &7 SFS
(C) x-SCw To RES
(D) y-SCF3 TorF SES

Let C denote the set of al_l cofnple# numbers.
DeﬁneA={(z,w)lz,weCandI‘z|=|w|},B=={(z,w)lz,weCand22=w2},Then
A) A=B-  (B) AcB © BcA (D) AnB=g
X %9 C T wfoe A B |
A={(z,W)|z,weCW-IZI=IWI},B={(z,w)lz,wecm:z2=w2}1m

(A) A=B gw) AchB (©) BcA (D) AnB=g¢

Let o, B be the roots of the equation x? — 6x — 2 = 0 with o > B. Ifa =o"—B" forn> 1

then the value of M is

239
(A) 1 e 2 © 3 (D) 4
x2_6x_2=0mMa@B,a>BI‘ﬂﬁan=a"~B",n21mMm
2a,
A) 1 B) 2 © 3 (D) 4

et o e n pome

e S —
S - —— v
e p— .
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Forx ¢ Rxs - i

1 016 016
(1+xy T+ x)%18 . (2 (I+x) My +x2‘”‘"=2ai +x', then a,, is equal to
i=0
(a) 2016 ) 2016 o 2017 o 2017
1711999 16! ©)- 20001 17120001

(1+3c)2°16 2005 5 2014 006w
XA+ 4 2 (g o8, +x =Zai-x', ¥ x € R, x #-1 T

i=0
a, W

2016! 2016! 2017! 2017!
A et — D
A 17119991 ®) 16! © .2000! ) 17!2000!

Five letter words, having distinct letters, are to be constructed using the letters of the
word ‘EQUATION’ so that each word contains exactly three vowels and two consonants.
How many of them have all the vowels together ? '

(A) 3600 (B) 1800 ~(©) 1080 (D) 900 -
‘EQUATION’wwﬁmsﬁ%ﬂ%ﬁwﬁﬁiwmmmmw
Naﬁﬁ‘mﬁwﬁmﬁeqﬁwmwﬁwmmmwmmﬁammﬁm
I GF *MHS T

(A) 3600 (B) 1800 (C) 1080 (D) 900

What is the number of ways in which an examiner can assign 10 marks to 4 questions,
giving not less than 2 marks to any question ?

A) 4 B) 6 ©) 10 D) 16
wmzrwwac'aawwWaarwmmummﬂwz-mwmm
7ot IS T O @ 77 < S A, I ey o

(A) 4 (B) 6 ©) 10 (D) 16

The digit in the unit’s place of the number 1!+ 2! + 31 4. 4 991 i

(A) 3 (B) 0 ©) 1 ©) 7
104 20 4+ 3! +ieees + 99! MY PP YA O &
A 3 ®O @1 g,
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26. IfMisa3 x 3 matrix such that (0 12)M =(100),(345)M=(0 i 0), then (6 7 8) M is

equal to
A Q1-2 B) 001) (O (120 (D) (9 10 8)
TRST WIE T M, 3 x 3 weva Wi, GFATO12)M=(100),345M=(010),
R (67 8) MT® |
A @21-2 B) (001 (C) (<12 0) (D) (9 10 8)

1 0 0

27. LetA=|0 cost. sint
0 -sint cost

Let A}, Ay, A3 be the rths of det(A — ALy) = 0, where I denotes the identity matrix. If

AM+A+ A= J2 + 1, then the set of possible values of t, -m <t <7 is

. ' ! T T : T T
(A) avoid set -(B) {Z} , }(C) {—Z’Z} \ (D) {_3,5}

10 0
AAIIA=|0 cost sint
' 0 -sint. cost

FRFT det(A- M) = 0~ @A, Ay, Ay, (1, @R q@om wib® | W™
xl+xz+x3=Ji+1w,t,-n5t<n-aawmwwmmﬁ

B ‘.lt-} C {_EE} WX
(A) 'ﬁrw‘j ®) {4 © -3 D) {E"s‘}

28. Let A and B be two non-singular skew symmetric matrices such that AB = BA, then
A2B2 (ATB)! (AB™NT is equal to »

(A) A? (B) -B? (C) -A? D) AB
A @ B S Refeam Wilis «e 70 AB = BA | CIUw(@ ~
A2B2 (ATB)(AB™)! T3

A? (B) -B? it "
(A) ) ©€) -A? D) AB
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29. If
>
3, (> 0) be the n'h tpy of a G.P. then
1 .
: Ogan loga“H logan+2
\]
log ey loga,,, loga,, | is equal to
8 a"+6 log an+7 log A48
(4) 1 B) 2 ‘ ©) -2 (D) 0
T STTST 2oifeq 0w W a_ (> 0) TH, O
loga, loga,, loga,,,
loga,,; loga,,, loga,,s|-49 943
lOg Anss 10gan+7 log 548 i
A 1 e B) -2 C) -2 (D) 0
30. Let A, B, C be three non-void subsets of set S. Let (ANC)U(BNC') = ¢ where C’ denote
the complément of set C in S. Then A
(A) AnB=¢ B) AnB=z¢ (O ANC=A (D) AuC=A
WA F9 A, B, C T S-9G7 =277 B0 | T 79 (ANC)U(BNC') = ¢ TWAIE C', S TG
C -93 73 0 | PITH 9 . »
(A) AnB=¢ (B AnBz$ (O AnC=A . (D) AUC=A
31. LetT & U be the set of all orthogonal matrices of order 3 over R & thé set of all non-
singul>ar matrices of order 3 over R respectively.
LetA={—1, 0’ ]}9 then Y
(A) there exists bijective mapping between A and T, U.
(B) there does not exist bijective mapping between A and T, U
(C) there exists bijective rhappingbetween A and T but not between A & U.
(D) there exists bijective mapping between A and U but not between A & T.
A7 ¥4 T 8 U, R~ Go1 Fomars Tty =7 ilhrsr o6 ¢ Wi e
-C‘ﬁf,‘ qaR A= {-—1,0,1},PTC“FCW
(A) AST, U -43 W @eas Setfafbad Rmrsr ‘
@) AST,U-H ey e Soffbar sl (e
© AST _qz Wy e GoAfafbac funimm g A ¢ U - g e
(D) AC U - W0 am@"q R A6 T-a7 w00 e
AR s : ‘l"3 e
¢ | P.T.O.



M-2021 \()5

32. Four persons A, B, C and D throw an unbiased die, turn by turn, in succession till one
gets an even number and win the game. What is the probability that A wins the game if A

begins ?

© = o =

By .=
()2 15 ' 15

1
A finik
(A) 2
A, B, C 8 D BRe e q3f6 A% 2@l 3717 Zoro A Jowd 71 I
TEIGR A QT @=e feretett | 7 A TR1eT 5% (4 O3 O (areld Al 9

o W ) 1 7 8
A (A) - , ~ (C) — D) —
' /A \('5 4 ® 3 T T

DB X 7

N A
S

33. The mean and variance of a binomial distribution are 4 and 2 respectively. Then the

W“) probability of exactly two successes is
. /60\ ,
4 7 - 21 T, 9
a — = - ©) = D)  —
cﬁ\ A % ®) 128 © 3 D) . =
/
)
4 \% @aﬁﬁﬂﬁﬁi%4@hﬂ72§ﬁﬁ$@wwm
.t
’ i) iy D) —
(A) 4 (B,\ 128 | 2 =

34. LetS =cot!2+cot! 8+ cot”! 18 + cot™! 32 +...... to n'M term. Then lim S_ is
L n

n—co

n U = *

x o~ ) = <
@ 3 | B) 2 © p (D)
WA IS, =cot™! 2 + cot”! 8 + cot™! 18 + cot! 32 +...... n O *W A | GICFE lim S,
T
@A) I By % : & n

3 (B) 2 © e (D) o

= 7 e : e i S

p—
af
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35. If .
: 0(8 2 0, b > 0 then the maximum area of the parallelogram whose three vertices are
> 0), Aa cos 0, b sin 0) and B(a cos 0, —b sin 0) is
(A) abwhen 6 = % | (B) 3ab when 0 = %
(©) abwheno=-7/] (D) 2ab
a3 Tfices R @ Rem 1% 251 0(0, 0), Aa cos 6, b sin ) & B(a cos 0.
—b sin 6) T a > 0, b> 0 | FAWRFCFH FAELs TFAT 2
(A) abW9=% : ‘ B) 3abTIO="/,
(©) abwe=_% | - (D) 2ab
36. Let A be the fixed point (0, 4) and B be a moving point on x-axis. Let M be the midpoint
of AB and let the perpendicular bisector of AB meets the y-axis at R. The locus of the
midpoint P of MR is ' :
@) yr=2 B RrE2P-+© G-D-x=L D) B+y=I6
T A B3 R (0, 4) ¥ B, x-S0 S ATt R | M, AB-% TR @ AB-
q7 FAF-TARAESS y-SH(S R {0 @7 ¥ | MR-9F T P-qF ABRAL A
' T B 2+ 2A2=l C 2)2 2=1 2 5 |
(A) y+x2=2 B) x*+({y-2) 4()(y~)—.x Z(D)X+y—16
37. A moving line intersects the lines x.+ y= 0 and x —y = 0 at the points A, B respectively
~ such that the area of the triangle with vertices _(O, 0), A & B has a constant area C. The
> locus of the mid-point AB is given by the equation
@A) @+yP=C B &-Y) Ct (O x+yP=C D) (x-y?=c2
mmwx.’.y=0 G-x—y=OWWA 8 Bﬁ"wmm
i (0, 0), A 8 B @ T 3 FIgEerd TFATH IF C TW | AB-47 Wi
R AN T
N2 = C2 x2-y2=C" (C) (x+y?=(2
e e e
r P.T.O.
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38. The locus of the vertices of the family of parabolas 6y = 2a’x” + 3a’x ~12a is

16
105 64 _ 35 il
A =2 - C == D) xy

(A) xy o (B) xy o ©) xy 6 35

WIS AR 6y = 20342 + 3a2x 122 -F AR TR ALFAL T

) 105 64 35 __16
(A) xy B) xy= 105 ‘(C) Xy 16 (D) 35

39. Arayof light along x + 3 y= NE) gets reflected upon reaching x-axis , the equation of
the reflected ray is

A) y=x+3  ®) SBy=x-3 (© y=Bx-+3 O By=x-1
X+ Vy= 3 WA G AT x-0F oo 7 | ofowhe T TR 2@
A) y=x++3 B) By=x-¥3 (©) y=3x—+3 D) V3y=x-1

40. Two tangents to the circle x2 + y2 = 4 at the points A and B meet at M(—4, 0) . The area of
the quadrilateral MAOB, where O is the origin is

(A) 443 squnits  (B) 2v3 squnits (C) 3 sq units (D) 3+/3 sq. units

~ 24+y? =4 O TR A ¢ B R e mnimy Mg, 0) g fifers < | spwer -
rs MAOB (O YR -8 THE®e 20T

@ (A) 433IFq@3F  (B) 243 3 avs ©) V3 3fazgs D) 343 3f gas

41. From a point (d, 0) three normals are drawn to the parabola y2 = x, then /B
' 1 ! 1
,,\@\/ (A) d=7 (B) > (©) d<-2. D) 4!
3
9'\ ‘\(d O)W(Wyz—xmwmmm|m
77 1
VA a) d=- ®) d>2 © d<l
: £ 2 D) d= _;.




42.

43.

44.

45.

M-2021

‘ -planes
If from a point P(a, b, ¢), perpendiculars PA and PB are drawn to YZ and ZX-p

respectively, then the equation of the plane OAB is

(A) bex+cay+abz=0 (B) bex +cay— abz =0

(C) bex—cay+abz=0 (D) bex—cay — abz =0

P(a, b, c) R (90 Y77 @ ZX W[ Bo1g 7 TAGTH PA @ PB O 271 CIeRd
OAB (% T334 @ [E

(A) bex +cay+abz=0 (B) bex +cay —abz= 0

(C) bex—cay+abz=0 , (D) bex—cay—abz=0

The co-ordinate ofa point on the auxiliary circle of the ellipse x2 + 2y? = 4 corresponding
to the point on the elhpse whose eccentric angle is 60° will be

@ 6By e @B ©ap  ©® .
2+ 2y? = 4 oS IR 89 o ¥ R B (3191 60°, O FE I
@A) (V3,1) ®) 1,+3) ©) (,1) D) (1,2)

The locus of the center of a variable circle which always touches two given circles
externally is

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

- mwmtwﬂm G SN J6A TFTHRA TLRAL I

#) BT @) WO () AT D) @

A line with positive directioﬁ cosines passes through the point P2, -1, 2) and mak
equal angle with co-ordinate axes. The line meets the plane 2x + y+z - s

The length of the line segment PQ equals =9 at paint Q.
(A) 1 unit (B) 2 unit © 3 unit ©®) 2unit
n
L OO Aorgradt (direction cosines) g qafe IR P @. -1 2 m 1
WWWWW%@Q’NWI@NW%+y+Z—9m%Q i
T PQ TR 07y T e e e
A) 147 B V29 (O V3 aw ® 3gws
A — . s "'1":7'“"-*"--------~---..“..____._’ )
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s\ 7

2
oy {5x+1?31-x }; x| <1, ifa(l -x?)y, + bxy, =0 then (a, b) =

@) @1 ®) (1,-1) © 1,1) ®) (1,2)

C e | Sx+121-22 | —
y_sml{x 13l x };lxISI-wma(l—2)y2+bxyl=°ﬂ"‘(a’b)‘

A @n - ®) (1,-1) ©) (=1,1)" O (1,2)

f(x) is real valged function such that 2f(x) + 3f (-x) = 15 — 4x for all x € R. Then f(2) =
(A) -15 (B) 22 ©) 11 MD) o

f(x) <8 AT T R SCFT o1 T 7 x R @9 O 2f(x) + 3f (—x) = 15 — 4x
AN TR £(2) = | '

A) -15 . , | B) 22 © 11 : D o

Consider the functions f;(x) = x, f,(x) =2 + log, x, x > 0. The graphs of the functions

intersect
(A) once in (0, 1) but never in (1, ) (B) oncein (0, 1) and once in (€2, w)
(C) once in (0, 1) and once in (e, ¢2) (D) more than twice in (0, o)

f,() =x, £(x) = 2 + log, x, x> 0 WTFID R 39 | werwvefen Ebaey
(A) (0, 1) -4 SR AT &7 FCH P (1, 0) -4 GRS oW 07 1

B) (0, 1) -8 G S (¢, co) TS I *HF~>1TH (& I

(C) (0,1)-4 GG (e, e?) TS YT *RIF (& I

(D) (0, o0) T A T 17~ & e

J e ]



49,

50.

The equation ¢+ + 8 =]

(A)

- (B)

(©)
D)

M-2021

has

o real root, -
infinitely many rational roots.

exactly one real root.

two distinct real roots.

6% + 8% =10* W NwareI7
(A) T3 WK w73

®)
(©

AN SR o Ty W
ST G T ey W

(D) Af == 7 er g

Let f: D — R where D = [0, 1]U[2, 4] be déﬁned'by i

(A)
(B)
©

D). »
WA FA£: D - R D = [0, 1]U[2, 4), o1 Fewifire §ig

(A)

-

X; if xe[0,1]

.Then, -
4-x, if xe[2,4]

Rolle’s theorem is applicable to fin D.

Rolle’s theorem is not applicable to fin D.

there exists E€D fof which '(&) =0 but Rolle’s theorem is not applicable,

f is not continuous in D.

o= {: . X, :: xx:[[Z(?,:]]l R

D TI(6 QI Sl £ Sor(a o 3

D I T So1etife £ o erges 2 1

geD -« S BT I B £'(§) = 0 (I R TAeTa Soroprmfy I 7@

f, D T0 @ 4

e 50 1 O 1 1 1 1 0 0t 1 1
i, S44EE WSTS 4 $1 - -

19 . —y
— o ——. .
"'—-s.‘...--.-—q.-..__
S ——

P.T.O.



Carry 2 marks

52.

53.

0 Twy
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Category-II (Q 51 to 65)

¢ach and only one option is correct. In case of incorrect answer or any

combination of more than one answer, ¥ mark will be deducted.

W%nmmﬁmzmm.gamﬁmmmmmm
fAtet v; v w61 AR |

a+T

Let f(x : o
(x) be A continuous periodic function with period T. Let I = f f(x)dx. Then
a

(A) Tislinear function in ‘3’

© (B) 1does not depend on ‘a’
0 <] < 32 ‘

+ 1 where I depends on ‘a’ (D) Iis quadratic function in ‘a’

. TR 1
T T M) 9 78, “Fiq8 o @ 1 T | 97 [ = ff(x)dxltwm
a
(A) L ‘a’ -93 93:R< wropws
B) 1 ‘a’ -97 o Faier 7y
(©) 0<I<a’+'1 AL a-93 Tog Ao
(D) I, ‘a’ -97 R9e Srors < |
-t

1 t a
_fe e :
Ifb '([H_ldt, then jt__ — s

a-1 (f. *’

(A) be? (B) be™ ( (D) - bed
Lot SN

Wb = [ dt 75, vowE | 3¢
A t+1 = t—a-1

(A) be? (B) be? € -be™ (D) - be?

The differential of f(x) = log, (1 +€'®) ~tan™! (e%) at x = 0 and for dx = 0.2 is

(A) 05 (B) 03 © -02 D) -05

f(x) = log, (1 + €'97) — tan™! (¢%) A x =0 RS dv = 0.2 - O SIS I

(A) 0.5 (B) 0.3 ©) -o0.2 D) -05
N T e e
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S4. Giventhat 25 -5 R is said 10 haye ¢ fixed point at ¢ of § if f(c) = c.

Letf:[1, ) - R be defineq by f (¥) =1 + /x . Then
(A)  fhas no fixed point in [1, o)

(B)  fhas unique fixeq point in [1, o)

(C) fhas two fixed points in [1, «)

(D) fhas infinitely many fixed points in [1, o)
mWf:SﬁR-ﬂ?c(eS)W%WWIﬁf(c):cmlmw
£:[1, @) - R @91 sewte wg @ £(x) =1 + Vx| GIOw

(A) [1, ©) TS f-93 71 Fffe Rg e

B) [1, ) -T® f-q3 7 7 Ry s

© 1, =) TS f-a3 4 &7 Ry

(D) [1, %) -T® f-43 SRy e Reg 0™

ax
55. The 1m(3"'] equals
x—o| 3x+ . ‘ : :
@A) 1 ®) 0 © e ©). g%
I 3x-1 = -
x> 3x+_1 .
@A) 1 ®) 0 ©) &3 (D) e4®

. 2 |
56. The area bounded by the parabolas y = 4x2, y = 59— and the straight line y=2is

. _ . 10V3
A) 2042 sq. unit  (B) 10+/5 sq. unit (€) —07\f3~sq. unit

. D) 1042 $q. unit

' 2 |
EWY”’N’: .’fg_mg y=2mmmwmmwm

20\5?“‘9“ (B) mﬁmfm (©) ‘1—0%/'5"

o Waww () 102 3f v




57.

58.

v i SR, AR St e o R Aot & 413
— e 40 - R S
e, Ly o A 1

C

M-2021

If a(&x ﬁ)+b([§ X ¥)+c(¥x &)= o, where a, b, ¢ are non-zero scalars, then the vectors
&'y -B‘y 7 are ‘
(A) parallel (B) non-coplanar

(C)  coplanar (D) mutually perpendicular

TRSA SR a (@x B)+b(B x 7)+c(fx &)= THA a, b, ¢ S TFeld | CCFCE @ B.7
(A) R ST (B) FNSAT 7T
(C) ey - (D) TR T’
If the tangeﬁt at the point P with co-ordinates (h, k) on the curve y2 = 213 is perpendicular
to the straight line 4x = 3y, then | |

(A) (b,k)=(0,0)only

® (k= (— —I%Jonly

. 1 1
© ®B.=00or (5,— 1—6-) |

(D) no such point P exists

TETA y? = 2 -7 TR P(h, k) RS Sfks =enf 4x = 3y e Sorm oy 2t
(A) (h, k)= (0,0) B
B) (hk = (l’--—)”‘i’m

11
(C) (h,k)=(0,0)or (§ -1_6.)

(D) 4 W%PWW@WE‘&

.

v

2  — e s o
2 s .t e o e
3



59,

60.
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The co- o .
efﬁmem of atbtes jp the expansion of (be + ca + ab)¢ is
12!
A) <= 6
i 31415 B) ol
©) 33 | 5
; . (D) 3. 3
(be + ca + ab)s -‘ﬂ?ﬁ?ﬁﬁméb“& -9 AR T
12! ‘ 6!
) 31415 | ey ®) 3l
e | A 3(3) |
Three unequal posmve numbers a, b, ¢ are such that a, b ¢ are in G.P. while
50 7b 2a
log > ,log| — 5o Jog| — T are mAP Thena,b c are the lengths of the s1des of
(A) anisosceles triangle (B) an equilateral triangle
(C) ascalene triahgle (D) a right-angled triangle
S¢ 7b
- wmabc@mmzmﬁmwuog( Jlo( ) 2a
f@jfa G- GAIGE 20198 5 log[ =2 Tl
Srife 247OCS SR | TR a, b, ¢ T RIgUers R <1 by s v, 2 firgu
e KW (B) g
(A) TR
T (D) ST
© R o
AV AR B T ——
ST P.T.Q,



61.

62.

C

0~v vl
v O
. d./'(\ ‘;/ ,\\o (v:[/\ \o
The determinant 030 ol
a2410 ab & o~
b br#10 B 18 5
ac be 02 +10 e
(A) divisible by 10 but 1! by 100 (B): divisibleby 100
(C) not divisible by 100 (D) not divisible by 10
a2+10 ab ac :
b bi+l0 be e
ac bc 02 +10
&) 10 s o0 g 100 a1 fRorEU T B) 100 71 =TT
©) 100 = o0 T - (D) 10 =3 e
Let R be the real line. Let the relations S and T on R be defined by
S={(,y):y=x* 1,0 <x <2}, T={(,y):x-Y _i_s.aninteger}. Then ol
(A) bothS and T are equivalence relations on R ' . 4= sl
(B) Tisan equivalence on R but S is not s
(C) neither S nor T is an equivalence relation on R
(D) S is an equivalence relation on R but T is not | :
| e
(A ¥4 R A6 9 oS I | R-4 76 7w S T FTa TRETO W
S={(x’Y):y=x+1,O<x<2},T={(x, )-x—yaﬁﬁmw}l
) 5‘\1 A’L
(A) ST TSR -4 TGO FE %
B) T, R- % -~
(B) T,R-4 ANgenol 7% Y S 70 AU
14 B
(C) S8T- 28 \ 3
) | qa9q W R-tﬂ W wE | ’P% % ‘
D) S, R- < A
(D) S, R el o 19 T . ,f?]%j‘

e
- ..».-‘.-.—-.u--“
™

e s B
. i s e b
non Frvraes e so e 14  a
D e T —
B
b o aaag 4 SN 0 o O s g s
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63- The la]] Y . ’
plane x + my = 0 js rotated about its line of intersection with the plane z =0 through
an angle a. The equation changes to

B bt my tan o JPrm? (B) v+ my £ ztana /2 +m’ +1=0
© Cr+my+ztana (fi241=0 (D) cx+myiztana1/€2+m2=0

b+ my = 0 S 2 = 0 St 1or mw STER TR oL T L I | TR

(A) &x+myttana /¢?+m?=0 (B) x+myz*ztana JZ+m’+1=0

(©) Ctx+my+ztana 2+1=0 (D) x+my+ztana €2+m’ =0

64. The points of intersection of two ellipses x2 + 2y? — 6x — 12y + 20 = 0 and 2% +y? —10x
- 6y + 15 =0 lie on a circle. The center of the circle is

A) (.3) B) . 1) ©) [23) D) (G.8)

24292 — 6x— 12y + 20 = 0 8 2x2 4y
o7 TAfE | @ FEATFUWIR

A (.9 ® @

m,

’ 3 .
65. LetI= [*=Zdx Then

% ’ ‘ : , Y
@) sls== B o ¢ < . (D) msls—=
yinx ’
A= [T=dx | CTFE
P
) —8‘/':SIS ... ® o, © gslsig D) msl=<

T T, 4 B e b S S S——— T . b— o ————__, ¥ S

- - Y P.T.O.
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N " 4 ’ 7"’ . L7 & 3
L I » \ /ﬁ ‘ 2 v - k //
XN Category-I11 (Q 66 to 75) A

Carry 2 marks each and one or more option(s) is/are correct, If all correct answers are

10t marked and no incorrect answer is marked, then score = 2 x number of correct

answers marked + actual number of correct answers. If any wrong option is marked or

if any combination including a wrong option is marked, the answer will be considered

Wrong, but there is no negative marking for the same and zero marks will be awarded.

T wﬁwmwﬁmmwmwmzmmmﬁm%@wmm
TR A¥T Twns T 30 N AME IR MR 2 x [ I 3w Be7 reT T
O R + W 17 3 Tww A o e | T I O B9T AT 7T A
FIGF IR T S e A OIRTe S O 4 (S TR |
g Gt et v <61 TR 1, Wi 2o w97 A |

66. Iflz+il-—Iz—1I=Izl—‘2'=“O’foracomple.xnumb¢rz,thenz=
@ 2o+ ) gty © ey G-
TG ST ST -G8 TR | 2+ [~ |2 - 1 | = 2| -2 = 0 & 2 =

(A) V2(1+i) B) V2(1-i) © V2(¢-1+)) (D) V2(-1-i)

¥ 3x+2 2x-1
67. 2x-1 4x 3x+1 |=0is true for
7x-2 17x+6 12x-1

(A) only one value of x (B) only two values of x
(C) only three values of x (D) infinitely many values of x
x 3x+2 2x-1
2x-1 4x 3x+1 |= 0
7x-2 17x+6 12x-1

(A) x-% 7 TAA qA (B) x-9% yuw 4% W 3@
(C) x-47 oy b 14 g (D) x-S SR W T

WAL OV DAV 0 DS AAPININ: AU, 4 MaA 85N Ot . O o I 4 e 00 b At b e
e b, S8
B e L

C 26

C— -
1 145 N0 A 0 0 400 0 0 A1, i, S, S e o Ve S, Sowre S, o s SO
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Lo”
68. The i R - g
remainder when 77" (22 times 7) is divided by 48 is ,,
(A) 21 B) 7 © 47 (D) 1
77...7 .
70 Q2R 7) T3 48 WHI Ot FAE ST TR
@) 21 T®7 . O Wyele = aanet
69. Whichever of the folloWing is/are correct 7
(A) Toevaluatel, = f —— it is possible to x = —
' A ’ t
(B) Toevaluatel, = I \/ (x2+1) dx, itis possiblé to putx =sect
4] 0 : , .
: 1 ) : RS
(C) Toevaluate I, = f\/(xz 1) dx, it is not possible to put x = cosec 0
0 4 ‘ e : -1
i X Vg
' : glginaie 1o 1 P 2; al”
(D) To evaluate I, it is not possiblet : , At
- ¥ i’ 4 l
FraiRoefE e /
2 o | LN LS
(A) 1]=.J' - s x‘=;af‘3m=rm. | o 20-1L - 4N

_24+x

- .®) 12.=¢j;1/'(-x2.+1) dx A |

W} igec t AfSHrom J=g

o T | Pt oy

p 1 " o Ve,
‘ _(C). I, =.J\/(x2+1),dx g T%(@ x = cosec 0 AfSHq Fwa g - - x 9
o L ;- Ty 2 W y
) : ; BE: | 1 ) 4 IA-L -2+
(D) I, ATt ToTa x = T T ¢
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70. A plane meets the co-ordinate axes at the points A, B, C respectively in such a way that
the centroid of AABC is (1, r, r?) for some real r. If the plane passes through the point

S.5. -1 thenr=

B) 4 ) -4 (D) %

O3 e s wwefrs qaty ot Rl R A, B, C TS (&Y 303 W AABC @7
L CVSER R (1L 1 ), ¢ 9 G 209 W & | W @ e (s, 5, —12) feprt 23
N TR rIW®

(A)

(SN IS

P 3 3
S (B) 4 ) —4 ® -3

’/ o |
p/(A) a circle - | : ‘
| / ) acircle and a pair of straight lines
(.o
: /C) a rectangular hyperbola

. ) a pair of straight lines
// wcm@ﬂﬁ:pm’ﬁﬂ'mﬁqwq C -J08% W = (e g pQ
TRFTOITA TR R T R 1 T LIPS LV SN e
Qm QA R- Qaﬁ—-—' ‘\4)3 @'gb e Rl
(A) mfﬁw

B
| ~ un B ! @‘) ,
(B) .Wq@smﬂﬂ z Xe “20) L

N " -//\/“o W & . L
o B ednilEy U
1 A L O bl e | Sl
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7. 1im{‘/;+ Vil - | Wh N Jn }is

o + Eorrere
(%)« (n+4)’ ;Z‘(n+8)3 +J[n+4(n 1]
o oy 525 5++5 o B L 23
N T e == © = ey

lim Jn +-—\/;—,-+—ia—+ ....... ' + JH - T T
no ;2(n3) J@+ay Jao+8? JIn+4@-1F .

5-5 5445 2+43 oy 2=¥3
(A) o (B) 10 (i (©) (D) 5

7 0, if -1<x<0 ; x
3. Letfx)=41, if x=0  and et F(x) = J' f(t)
: 2, if 0<x$1‘ _ -1

(A) Fis continuous function in -1, 1]
(B) Fis discontihu_ous furiction in [- 1, 1]
(©) F'(x) exists at x=0

(D) F'(x) does not exist atx =0

0, T — 1 <x<g |
 WAFf(x)=1 1, TW x=0 9 F(x) =
.2,_W0<‘x51
(A) [-1,1]-9F 7w
B) [-1,1]-9F wr@e

© x=0RTSF(x) -7 g w
D) x=0RWS F'(x) -7 g (7%

& P—— | .--~..“____“f = - ,__:
L (' - LI L'z—dl ity ’ - ~——aw
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75.

e, oo
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1 1 - /\4k
The greatest and least values of ftx) =tan~' x = = (nxon | —, V3 |are ey ¥
) ' 4 \/'\}k
: <
(A) fmin = 's/g—- 1 (B) fmax =7/ + l (n 3 \/; \
4 ¥ ) ﬁ/\ 2 «
L= - '
‘ - /3 4 3 (D) fmax - n/|2 +4n5 m %’ \“& \\(?‘

. 1 . . ' - ¥
W[J—g—,ﬁ] T f(x) = tan~! x — % {n x-93 CH5 (max) @ Y (min

@ fy=E-1 B

M=%+%m3

(A) periodic with period T, + T,

(B) non-periodic

- (C) periodic with the period T,

(D) periodic whenT, =T,

| mwmgqﬁ?mwcﬂwwﬂrw‘rwm ST umf+g

(A) ﬂﬂrqgwmwemwnn

(B) 9%
©) T, T R sfye wroms

(D) T, =T, % 178 wowras 2ra




