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MATHEMATICS

Category-1 (Q : 1 to 50)

jon i se of
Category-I : Carry 1 mark each and only one option I8 correct. In ca d
1/, mark will be deducted-

incorrect

answer or any combination of more than one answer,

aqaifes T84
aﬂﬁmﬂﬁwmﬁvmﬁmlmmlwmﬁmmmm

fRTe Y 9 101 W |
/ 2 3\
e —x—-1-—— o
1. IfI= limsin 2|, then limit
: xX—=0 xl
A : ‘ (B) exists and equals 1
(A) does not exist | 1
. (D) exists and equa’s 5
(C) exists and equals 0
(. 1 ¥2)
€ —Xx—1=0 R T
o1 lim sin| ——2- | 7% O )
x40 * *"% g
. ” (8 R s SR
A) R | — S
(D) q@qm CRCH >
©) g g 8 W U

= d If'()] < 5 for all x. Then f (1) is in
- :(l; _6-; ey ﬂg[)f ({;')-505?11 & (C) (~0,~5)I(5,) (D) [4.4]
(A) ’ e

' E-T
, £(1) -9 WA T SSACT AL
A ~08|f'(x) <51 TFE
Wa?sf ; o RIO (B) [I-s, 5] ©) (~o-5)GE®) (D) [4.4]
(A) ,
a -
‘ If I— o —dx= a [lﬂg.-,- |a+bwsx|+a+bcusx]+c’ e
= (a+bcosx) , _ o T L 2
A = ® -3 © - .
b2
sin 2x dx = a[]ﬁ;ﬂ|a+bcnsx|+a+bmsx +c T, @ a=
o g 0 -= (o)
A _E. (B) ;_1' ( b’ _._.__“E_li_..__,_*_ﬁ B
A) b TSRS e T
c T = . ‘
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X t
4.  Letg®) = f Et—)- dt where x >0 and f be continuous function and f (2x) = f (x), then

(A g)is strictly increasing function (B) g(x) is strictly decreasing function
(C) g(x) is constant function (D) g(x) is not derivable function

I g(x) = J‘gtt—)dtmx:}oma f 3 SwS G2 £ (2x) = f (x) | CIURE

(A) g FA TG S (B) g W"fm e
(C) g(x) §&< WIwF | (D) g(x) RPN A

% } 1x—1|
| x 2]+ x- Tha

(A) 1+;loge3 (B) l+%luge3 (0) 1--3-10&,3 (D) 1—%10&:3

3
_[ X1 4 gz
V| x=2[+x-3]

| 4 g 3
(A) I+;Ioga3 B) 1+%10gﬁ3 © 1-Tlg3 (D) 1-7log,3

; . 1‘0 A '97‘-#“& )
6.  The value of the integral ‘;: S \I;n
Y1, 2 % %
I- x+l H e B I § Q7.8 equal to
x—1 x+1
)5

4 4 \

(A) log, (5] (B) 4log, (%) (C) 4log, (3) . (D) log, (3/4)

_ y |
b 2 2 2
f{[ﬁl) +(iﬁlJ -2} dx -7 W TR
Y x-1)  \x+l]

2
4

(A) log, (g] (B) 4 log, (%) (C) 4log, [-3-) (D) log, (%)

: k - b i, i T i . S i i e -
———— i, . B . S, SR B SRS AR bt i S o 'I""n — = -"'""—__-.—..P‘l-.,.._.,,,__‘___ i S
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X
7. If j(eJr —l)_I dx=log, -;—then the value of x is

loge2
1
A) 1 (B) &? - (C) log4 D)
W I(e“—l)—ldx=lng¢%ﬂ,mx-tﬁwm
loge2
1
(A) 1 B) e (C) log4 D). 2

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) aur'eﬂlﬁ |

IFEAAP (x, y)ﬁwwﬁmﬁx-wcﬁwmmmﬁqaﬁ*ﬁmemw
P- STEd fRed T, B[ IFHIl e
(A) eBefge (B) 43I IS ©) @3B EIFE (D) mw

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

ordinate axes is

(A) y2+xyf2_yy’=0 (B) xyyu_l_xy:z_w;:o
' " HEC "‘
(©) yy" +xy2—xy' =0 D) x%' +xy"-3y=0 a* X =)
> o
d d
Wherey’E—l,y E_}’_ i '1:,1 "
dx dx? t -17 \
AR (FH R T GAE TF T 97 BoNgE AR W TRV TR oy, o = -
” - (A
(A) y*+xy?-yy'=0 B) xyy" +xy2—yy' =0
© yy'+ay?-xy=0 (D) ' +xy"~3y=0 it
dy o d% e B
- ¥y = dx,}’ dxz J 2
4 -X v
e TN o aoad L
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10. i£x Y+ y= —xt:—(ﬁ—)- then | f(xy) | is equal to
f'(xy)
2 | }.2 }’2
(A) kexA (B) ke A (©) ke | (D) ke
where k is an arbitrary positive constant.
Wr W y= Y g w7 fiay) | 7@
dx f'(xy)
1‘2 2 2
(A) ke A (B) keyg ©) ke" (D) ke
TIA k 26 IR 199 179 |
11. 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
- —— 43 2
(A) y=x (B) y=2x (©) y= 3% (D) Y=
IFENy =2x —x2 GR y =0 8 x = | T RBC FLAF [ AR 9fo T =t [
I, O AT X
- _ | - 2
(A) y=x B) y=2x (©) y=3x (D) Y=
_ 5
12. - The value of Imax{xz,Gx- 8} dx is
| g .
(A 72 (B) 125 ©) 43 D) 69
s .
Imax{x2,6x—— 8} dx -7 W TR
D 7
A) 72, . (B 125 © 43 D) 69
C —-***"""—""-“"'—'*""—-“—m--r-----m-_--._--..,_é _______________________________________________
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: , : 11 is erected
A bulb is pla : f radius 10 m. A vertical wa
placed at the centre of a circular track o A of

touching the track at a point P. A man is running along tl"'e tmc}_‘ I the wall
10 m/sec. Starting from P the speed with which his shadow is running along
when he is at an angular distance of 60° from P is

(D) 80 m/sec

(A) 30 m/sec (B) 40 m/sec (C) 60 m/sec
p Reogs =4 3 T

10 g g T zeuE | G
m € B 38 G 30E g b l

< ey (RS WITE | % T P RV TUCE 10 my/sec MCICT 2 T
P IN® SR SR [T TIG T4 60°, TN @ A T TRSHA T

ST ©f T

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

(C) 60 m/sec (D) 80 m/sec

Two particles A and B move from rest along a straight line with constant amel.emtlons
f and f’ respectively. If A takes m sec. more than that of B and descnhgl n units more

than that of B in acquiring the same velocity, then
(A) (f+f")m?=ff'n
(B) (f-ff')ym?>=ff'n

©€) (f'-fn= % f'm?

(D) :;-(f+ f")ym = ff'n?

fyrorag! (4@ 46 3@ F9 A 8 B TG AT GA £ f FT G0 FEACIN TR Y I |
A-7 FAY A B-A B m sec. ¥ | A, B 9 BT n 93F WRwo wfdwy 3@ @

sffran ST Oy | POt
(A) (f+f)m*=ff'n
(B) (f-ff")m?=1ff"n

©) .—- fin = —;— ff'm?

l ' e
—(f+f')m=1f'n
(D) 2(

g S S e — = . T
o
r—ﬂlnﬂ-"uﬂ"_‘_l
-
B L e — L —
b b Y —
™ fan e~
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Let &, B, ¥ be three non-zero vectors which are pairwise non-collinear. If @ + 3 is

collinear with yand 8+ 27 is collinear with @, then @+ 3f + 67 is

(A) ¥
B) 0
©) a+y
D) a

WA I &, B, 7 R -ty roB9 o W0 TR S G A W @+ 3P
Y TR GR  +27 8§ TNEI T, OF@ G+ 3P +67 I

(A) ¥

B) 0 |

©) G+ 7 ::f_.l;u&u.ﬁ:. c

D) a

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) f has a local maximum at x = 0 but no local minimum.

(C) fhas a 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. s )
Wﬂf:R—»RM’T&WﬁGWUi‘(x)ﬂxz-l |, x € R (@ tt"-;t

(A) x=11-4 {8 g w4y W= wce g G Ades ww W

(B) x =0 Ve -7 gy HCdws 7 wire fay g srdfy e e

(C) f-&fx =+ | & WA 7Y WA WL S x = 0 TS YA AEE W WoE
(D) T e f-an gy wedes o Fdfy W TR

b R L G e e G L - "

-
s -

- ——— A . (i —

alh o
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17. Letg b
* 05 ¢ be real numbers, each greater than 1, such that

zlogba+§.1 -
3 5 ogcb+§.|ngac:3‘
If the value of b is 9, then the value of ‘a’ must be
A) V81 . B 2
2
C) 18 (D) 27
a,b,cW?lﬁ\SlLﬁmwam{ﬂ%logba+%lngcb+%lngac=3l
TR b -9 T 9 T @ WINE ‘2’ -9 WA I
@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

a2 T8 SCFF h o {0,1,2....100} - R @F™ T h(0) =5, h(100) = 20 8

h(p) = -‘;zl-{h(P+ +h(p-1D}p=1,2...99 1 h(l)-9% I T@

(C) 6 (D) 6.15
= i e T 9 | --~----.--.1.-.__.._....,...."._‘..._.H._.",._.._,_,_.F:f-a

=
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If| z| =1 and z# % 1, then all the points representing - lie on ;
-

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

NG |z | = 19 z # + |, TIOR(E —— 47 SffSfARgmd 7 7 ;

1-z*
(A) TARPIN 7T G FFARLR Tog S I
(B) y = x TR Lo SRFg®
(C) x-SC%A T SRYS
(D) y-SCFA ToF WAYS

Let C denote the set of al! cnmpleﬁ numbers.
DcﬁneA={(Z,W)|Z,WECaﬂd|Z|=|WI},B={(Z,W)Iz,weCandﬂ:wz}.Then
(A) A=B " (B) AcB (©) - BecA (D) ANnB=¢
WA F9 C e G AHE T |
A={(z,w)|zweCaR|z|=|wW[},B={(z, W) |z, w eC R 2? = w?} | CTT®@

(A) A=B .(B) AcB (C) BcA D) AnB=g¢

Let o, B be the rnﬂtsoftheequationxz—-6x—2=0witha>[3. Ifa =a"-B"forn> 1
then the value of 2, ey is |
9
(A) 1 (B) 2 €) 3 (D) 4
"Lébz:omm““B'“"ﬁ'“ﬁaﬁﬂ“-ﬂ“.nz | O am"zasm
' 2a,
(A) 1 B) 2 €) 3 D) 4
S O —————
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22. Fory €R

2016 _ XN

- | i

Foinn b X = E a;-x’, then a, is equal to
i=0

@A) _2016
T ®) 2016 © 2017 2017!
! 16! 2000! ) 12000

(14 )06, 2015 , > N
y X(1+x)" 4 & (+x)20% +x2mﬁ=2ai-xi, ¥ x e R, x -1 QA

i=0

20161
(A) 2016!
1711999 ) Sor c 2017 D) 2017
! 2000! 1712000

23. Fi i isti
‘::; l%ter words, having distinct letters, are to be constructed using the letters of the
- QUATION?’ so that each word contains exactly three vowels and two consonants
OW many of them have all the vowels together ? ' |

(A) 3600 (B) 1800 (C) | 1080 (D) 900
E%HON%?wﬁms f5 fox fog wrsa RFE TSN IS T GH s
& (6] mﬁeiﬁwawmnaﬁtwﬁvwﬁa
ok o T FRYeF garg
(A) 3600 (B) 1800 (C) 1080 (D) 900

24. What is the number of ways in which an examin :
i €r can assign 10 marks t .
giving not less than 2 marks to any question ? 510 4 questions,

(A) 4 (B) 6 ©) 10 D) 16
wmammmwwmmmmlmmmz-mwmm
G IS TSI fOfA & 797 T% FA0S I3, O et zay

(A) 4 (B) 6 ©) 10 o
25. The digit in the unit’s place of the number 1! + 2! + 31 4 4 991 s

(A) 3 (B) 0 ©) 1 D) 7

10420+ 3! +.0iveer + 90! MYTIA GP(IA AW OE TH

7 . ... e . D) 7
g 1 g -
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= M is
IfMis a3 x 3 matrix such that (0 1 2)M =(100), 34 5)M=(010), then (6 7 8)
equal to

A) Q1-=2) B) (001 (C) (=120 (D) (9 10 8)

WWWNM,3x3mW,WN(OIZ)M'=(I00),(345)M=(010).
SR (678 MTX
A 21 -2) B) (001 (C) (=120 (D) (9 10 8)

1 0 0
[etA=|0 cost sint
0 -—sint cost

Let A, A,, A5 be the roots of det(A — Al;) = 0, where I, denotes the identity matrix. If
Ap+A,+ Ay= ﬁ+ 1, then the set of possible values oft, m<t<mis

' mrl B3R
(A) avoid set (B) {-Z—} © {—E,Z} | (D) { 3’ 3}

1. 0 0
TAIFAIA=|0 cost sint
' 0 -sint cost

F T2 det(A— Aly) = 0-9 AT, Ay, Ay, (I3 FETFCR G wity) | ™
kl+;\,2+x3=ﬁ+1ﬂ,t,—n$t{n-ﬂﬂwmwm

(= T T T
(A) TP (B) {Z} ©) {_?E} (D) {_E’E}

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

(A) A? (B) -B? (C) -A? (D) AB
A @ B 6 a8 faefesr Wilisr a%e! 70 AB = BA | GIUw@ |
A2B2 (ATB)/(AB™)' T

A) A? (B) -B? © -A% (D) AB
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29, If 4, (> 0) be the pth term

lOgan
lOga
loga

n+3

n+6

(A) 1

lﬂga
loga
loga

n+|

n+4

n+7

loga
loga
loga

(B) 2

M-2021

of a G.P. then

n+2

aas| 18 equal to

n+8

© -2

“ﬁﬁmﬁﬂﬁ?nmvﬁan(}mﬂ,m

loga,
loga

n+3
log 8¢

A) 1

loga

n+l

loga

n+4
lﬂgﬂn+7

loga
loga
loga

B) 2

n+2

 ERICEICH

n+5

n+8

©) -2

(D) 0

D) ©

30. Let A, B, C be three non-void subsets of set S. Let (ANC)A(BNC’) = ¢ where C’ denote

the complement of set C in S. Then
(B) AnB=#¢

(A) AnB=¢ _
WA 39 A, B, C OB S-9% -4 ST | T 37 (ANC)U(BNC') = ¢ WA C', S T

C -9 *[FF 70 | CTH
(A) AnB=¢

31.

(B) AnB=#¢

singular matrices of order 3 over R respectively.

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

(A) there exists bijective mapping between A and T, U.
there does not exist bijective mapping between A and T, U
there exists bijective mapping between A and T but not between A & U.

(B)
©
D)
A 4

06 G A = {~1,0,1}, TICFTA

(A)

@ A%l

gLl e

g Bipr—

A @ T, U -8 W0 (a3 Sefaat R

U-mwmﬁm@’lﬁmmm
g7 Wy e Sefafbat Runim g A ¢ U -3 spg e
A8U - mw‘ﬂwgw__ﬁWWAeT «ﬂamm,

el L LT T p—"

13

©C AnC=A

(C). AnC=A

(D) AuC=A

(D) AuC=A

Let T & U be the set of all orthogonal matrices of order 3 over R & the set of all non-

there exists bijective mapping between A and U but not between A & T.

f@U R-«7 o foxuIam Iy 717 Mftew o ¢ R s

T e ——— —
e b T " ——
——
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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 ?

L ® = © L o =

A
i 2 15 ' 15

A, B, C 8 D R e @Il RACrF 2@l 1997 TUro U ToHd 7 GFas
TS 4T ROt g3t ferete | af A IS o%F I(@ O O (oreld F@RAl @

PPN B 1 5.5, 8
% A < = () — D) =
' /A fl 4 B) 5 € = ().15
e, S R _
% A
" .
33. The mean and variance of a binomial distribution are 4 and 2 respectively. Then the
W"? probability of exactly two successes is
- D}
t‘ﬁ’\\ @) 64 128 32 1
/
@
# \% GBS o THET 1T 4 8 (TN 2 (A 3% o FweToR HQRA I
v 21 7 9
7 21, ey L e
A & ®) 128 © 3 | @)

~1 | th . ‘
34. LetS = cot-! 2 +cot! 8 +cot™ 18 +cot™" 32 +...... to n" term. Then r!l_ﬂ _S" is

- n T n

iz h — L - ed
(A) . (B) 7 ©) e (D) 3
AAIAS, = cot™! 2 + cot™! 8 + cot™! 18 + cot™! 32 +.....n OF W S | CIC¥E lim S

n—»c0

TE

n n n
(A) = B) — - i i

3 (B) 2 ©) p (D) s

R e pa—
i L e Lt s L =
— e T T T —

i — ——— — i, m—
i ——— — ——
- ———— ——
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35. Ifa>0,p>0 then the maximum area of the parallelogram whose three vertices are
OG0, 0), A cos 0, b sin 0) and B(a cos 0, ~b sin 0) is
(A) abwheng=7/7 (B) 3abwhen =17
(C) abwhen 8 =-1/ (D) 2ab
@3 Msfites 4 e v g 2 0(0, 0), Aa cos 6, b sin 6) & B(a cos 6,
~b sin 0) WM a > 0, b > 0 | ANBRAFA A6 (FAT 2
(A) abT¥O =7/  (B) 3abTHO=TY,
(C) abTAFO = -% | (D) 2ab
36. Let A be the fixed point (0, 4) and B be a moving point on x-axi_s. 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
| 1 1 o L
(A) y+x2=2 . (Bl (y—2)*= v ©) (}’—2)2__?‘22 =7 (D) x*+y-=16
R 9 A 7 R (0, 4) ¢ B, x-S0% 8914 ofNet 7 | M, AB-47 WY &R AB-
G FH-TARIST y-SH( R RS @7 I | MR-9F TR P-F FlR 2=
- IR 1
(A) y+x*=2 B) x2+(y-2)*= 4 () (=2 —x* = p (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 (0, 0), A & B has a constant area C. The
* locus of the mid-point AB is given by the equation
(A) ('xz +y?2=C* (B) E-yP=C* (C) (x+y*=C> D) (x- y)2 = C2
o oMot ST x + y =0 9 X —y = 0 FHAIRIS TATTH A 8 B Rrogrs 1zw wtw
A (0, 0), A S BﬁwmﬁWWWCW|AB_¢HwW
FeFeed AT Z
' 2_y22=C2 (C) (x+yR=C2
(A) (X2 + y2)2 =C2 (B) (x*-Y ) C) (x+yy@=C D) (x-yR=C2
___,._.--—-"""'""'#.M_“-_w cuse I i.sﬂhh“__“ T T S et S e i, i
~ ol P.T.0
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38.  The locus of the vertices of the family of parabolas 6y = 2a’x? + 3a%x ~12a is
105 16
(A) Xy = B 64 = E D it
7y (B) xy= 105 (€) xy= 6 D) =33
SRS AR 6y = 2032 + Ja2x 1 2a -7 MRV AT ALY 2
' 105 | 16
A) xy=-2 T 35 D) xy=—

39. Anrayof light along x + 3 y= V3 gets reflected upon reaching x-axis , the equation of
the reflected ray is

A) y=x+3  ®B) VBy=x-v3 (©) y=v3x-3 ©) By=x-1
x+ﬁy=ﬁwwﬁwmwﬁnx-wafhﬁswm%¢%waﬁﬁﬂﬁwqw
A) y=x+3 = ®B) By=x-v3 (© y=VB3x-+3 (D) By=x_1

40. Two tangents to the circle xZ + 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 sq.units  (B) 243 squnits (C) 3 sq. units (D) 3J§sq, i

~ x4y =4 3099 TR A 8 B TS SfFe ~nfamy 4, 0) Ry
-4,0) ffere x| suer
o MAOB (O T -9 TFa%a (1 - |

@ (A) 433fqFE B) 23 A q3s (C) Jg-qqfkqw R .

41. From a point (d, 0) three normals are drawn to the parabola Y=x th /&;—
. =X, then
1 ]
# A d=5 ®B) d>3 ©) d<i
> 0% 7 i 2 @) q=1
9 ‘\(d O)mez=xmwmmmlm 3
% w oy ® >3 © d<lt
2 D) q=1
e e e e e e e & '3
C 16 T —————
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44.

45.

M-2021

o7 il Zx..plancs
If from a point P(a, b, ), perpendiculars PA and PB are drawn to YZ an

respectively, then the equation of the plane OAB is

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

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

P(a, b, ¢) R (U@ YZ-9e1 @ 7X-S(e o4 o7 JAGTA PA 6 PB Bl 7@ | PR
OAB (=3 W3 T(J _

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

©) bex —cay +abz=0 (D) bcx—cay—abZ'-‘ 0

2 _ .
The co-ordinate of a point on the auxiliary circle of the ellipse x> +2y-=4 corresponding
to the point on the ellipse whose eccentric angle is 60° will be

A) (V3,1 - ®B)  (1,43) ©) (1,1 D) (1,2)
22 + 2y? = 4 TG TZF 089 B [ s TREFESF T3 60°, OF FAF 2
@A) (V3,1 B) (1,+3) ©) (1,1) 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) a parabola D) acircle
A ome JBCF A2 WE =M F@ 9 oM 063 ey TwRe T@

A) @HTRE  B) @EWF (©) @B (D) @B

A line with positive direction cosines passes through the point P(2, -1, 2) and makes
equal angle with co-ordinate axes. The line meets the plane 2x + Y +2z=9 at point
The length of the line segment PQ equals o

(A) 1 unit B) 2 unit (©) /3 unit

(1Gd BB (direction cosines) ¥ «afo TR P(2,
mﬁamwmﬁwﬂmlamﬁzﬁyﬂ_gw
* " ICwGE PQ TRUIKTR 07 T Q Rre v wea

A) 1499F B) 2 9¥% ©) 3 3=

i L o i

(D) 2 unit

‘‘‘‘‘‘‘‘
ﬁﬁﬁﬁﬁﬁﬁ
—
e — — —
-
——
——
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46. Fory =sin! {5“-12 . };le‘_:l,ifa(l—xz))’z““b"yl=0the"(a* b) =

47.

48.

A) @ B) (1,-1) ©€) (-1,1) D) (1,2

= cinel | SX+124/1-x2
e l{ - 131 : };lxISI-xﬂma(l ~x?)y, + bxy,; =01 (a, b) =

A @1 - B) (1,-1) ©) (-1,1) (D) (1,2)

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

f(x) 936 IWT T REB e 9F% @ 579 x e R 99 & 2f(x) + 3f (—x) = 15 — 4x
Y| T f(2) = | |

(A) —15 (B) 22 ©) 11 D) 0

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, )
(C) oncein (0, 1) and once in (e, _ezj (D) more than twice in (0, <)

f,(x) =x, £,(x) =2 + log, x, x> 0 SCTHFIL KW 37 | Wrorwofin rfawy
(A) (0, 1) -4 G AT TN A [ (1, ) - 3RS &% 3707 1

(B) (0,1)-4 GFR 6 (¢, ) TS T *RI3F & T

(C) (0,1) -9 GFAA G (e, €?) T GFIN *T*F W I

D) (0, ) TS T T ATF (&7 7

- - = i 4 g S AR, UMMM (St B 8 e S . | e i
_ - e L — [ .

[ ]
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49. The €qQuation 6* 4 §x =] has

(A) o real root. o'
L y

" (B) infinitely many rational roots.
© exactly one real root.

(D)  two distinct rea] roots.

6* + 8% =10* TRwzrera

(A) TFF IR o =732

(B) AT Ry ow ey wrE
©) oy 93f6 e Mt =g
(D) - A6 71 <R3 et W

50. Letf:D — R where D = [0, 1]U[2, 4] be defined by .

) = {x, if xe[0,1]

4-x, if xe[2,4] o

(A) Rolle’s theorem is applicable to fin D.
(B) Rolle’s theorem is not applicable to fin D,

(C) there exists EeD for which f'(§) = 0 but Rolle’s theorem is not applicable.

(D). fis not continuous in D.
TAFA£: D - R D = [0, 1]U[2, 4], 9o Sewifirs sg o

X, qIq IE[O,UI

4-x, QYN x €[2,4]

f(x) = {

(A) D TG AR Stomifb £ SO ope 2

(B) D TG TR SAAMIfo f STt ey =a

(C) geD-ﬂWWWWf(ﬁ)=0meﬁﬂ§ﬂwWm-ﬁ"
(D) f, DTHE 7 T

" o e r-1.,v.-—-|d—l|—wur-ﬂ-|—-l—ul-#uu-u-‘__.‘_“

“““““““““
-
. ——— e, e
— ——
e ——
——
——
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Category-I1 (Q 51 to 65)

Carry 2
Jy &« mar .
ks each and only one option is correct. In case of incorrect answer or any

52.

53.

Q]

I Tay

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

T8 | 33 Sww e 2 v fcw | g B et Wt 74 (@ e B
ftet v; 7w 9161 T |

a+T

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

(A) Tis linear function in ‘3’
O 0<I<ga?

(B) Idoes not depend on ‘a’

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

a+T

T M) 930 57, “1ige wromms @ iy T W 99 ] < [fex)dx 1 T
a

(A) L ‘a’ -93 933fk< sirorss

(B) L ‘a’ -93 Tz ASeNe 7y

(C) 0O0<I<a?+1WMEFA I 2-97 Bo7 TN

(D) I, ‘a’ -93 fRure Sorss |

1 t a ~t

Ifb= [-S_dt, then J'

1 1S
ot - il &

(A) be (B) be™ ©) -be= (D) - bes

i a ~t fﬁr’?h '
b = -"—-dtw,m_[ C .z

L t+l 2, ==l
(A) be? (B) be™ & (C) —be™ (D) - be?
The differential of f(x) = log, (1 +€'%) —tan™! (¢%*) at x = 0 and for dx = 0.2 js
(A) 0.5 (B) 0.3 C) -0.2 (D) Al 0.5
fi(x) = log, (1 + €'%%) — tan™! (¢%) - x = 0 RS dx = 0.2 - 97 w7y wwwravers 27
(A) 0.5 (B) 0.3 €©) -0.2 D) -05

e e S S i S i e i B i "io T 0 o o e i s o
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54. Given that f - g o0
*S = Ris said to have 3 fixed point at ¢ of S if f(c) = c.

Let £: [1, ) - R be defineg by f (x) =1 + v/x . Then
(A)  fhas no fixed point in [1, co)

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

©) T'has two fixed points in [1, «)

(D) fhas infinitely many fixed points in [1, o)
WW&S-—>R-ﬂ?c(ES)ﬁWﬁaﬁ‘fmﬂﬁﬁc)=CNlmw
£:[1, ) - R GTIR Fewte &g @; £ (x) =1 + Vx| OIS

(A) [, ») T® f-3 3 A8 Ry

(B) [1, ) -T® -3 w7 47 Ry g

©) [1, ) -t f-93 7 ¥z vy ome

D) [1, ») -TS f-97 SR 7 Ay 00"

55. The lim S 4Jmf:ql.lals
x-o| 3x+1 |
A) 1 (B) 0 O %3, (D) &9
3x-1)* |
thzn(fix+IJ i |
A) 1 | B) 0 (C) e3%3 (D) 49

it
56. The area bounded by the parabolas y = 4x2, y = %— and the straight line y = 2 i

a3 T 103
(A) -—3—sq.umt (B) IOJ-S—sq.umt (C) '—-_,——-sq.umt (D) mﬁsq.unit

| 2 |

2042 10v3
(A) afq@s B) 1059w (C) 7 S D) 10V3 e e
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57. If a(c'ix ﬁ)+b(ﬁ X ¥)+c(yx @)= 0, where a, b, ¢ are non-zero scalars, then the vectors

58.

e

Q, Bs y are
(A) parallel (B) non-coplanar
(C)  coplanar (D) mutually perpendicular

TSN ' a (6 )+ b( x §)+c(ix &)= 5 TN a, b, ¢ T &4 | TR &,B.7
32 A

(A) I TR (B) INSAT AW

(C) “Iwoam (D) FR W

If the tangent at the point P with co-ordinates (h, k) on the curve y? = 2x? is perpendicular
to the straight line 4x = 3y, then

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

i - L
B) (h,k)—[s, lﬁjmﬂy

11
(©) (h,k)=(0,0)or (g,- EJ

(D) no such point P exists

T y2 = 2x° -7 TR P(h, k) R SRS =onfa 4 = 3y e Sorg a7y 20
(A) (h,k)=(0,0) BY{T@

_(1_1
(B) (h,k)—(S, 16]“'1‘1@

_ ! 1
(C) (h,k)-—(0,0)or(s, 16]

(D) @ €A P v ey 77

' s e b B, S (S B S — i
I—— L] !_-F——h.—'nn-—ll—-—-m...._._.__'_.‘_‘n“."
-
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9. The co-effici '
Clent of adb4eS in the expansion of (bc + ca + ab)° is

(A) 12! 6!

31415, ® 3
(C) 33 z
(be + ca + ab)6 -qg RRET® a3bies -z et 2=

12! |

12 |

& 31415 | " = %

60. Three unequal pqsitive numbers a, b, ¢ are such that a, b, ¢ are in G.P. while

log 56 log Li lo <8 are i A.PTh .
2a /108 5 | g = n A.P. cna,b,carethelengthsofthc sides of

(A) an isosceles triangle (B) an equilateral triangle

(C) ascalene triangle (D) aright-angled triangle

2a Xe' b7

o0 - GAIgF N a, b, ¢ STIGH ﬁm WIR | log (.5_5}1“3(7b) lng(za’)
wﬁ@mjma,b,ctﬂmwmmmm m&w |

‘(A) ‘-ﬂﬂﬁw ® | (B) g
: C)" g (D) S
e e T e e
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62.

D LT ———
s
i i, S S - T T e rreh

C

The dclenuinant

a?+10
ab

ac

(A) divis
(C) not divi

2% +10
ab
ac

(A) 1 o wrar e &g 10
(©) 100 @t fReren 3

LetRbethereal
S={(xy:y=x+1

(A) both S and T are equivalence relation

ab
b2 +10
bc

ible by 10 but not by

ab
bz +10
bc

ac
be

¢ +10

sible by 100

ac
bc
c2+10

100

M-2021 .
\/j
s \O = ’ﬂb
a
A X ‘: a\ :A\d
"
o wl
¢
O
is

(B) divisible by 100
(D) not divisible by 10

o

o ara freren T

(B) 100 g3 fsren
(D) 10 731 Ry 7

s )

(B) T is an equivalence on R but S is not

(C) neither Snor T is an equivalence relation on R

(D) Sisan equivalence relation on R but T is not
A 39 R [ @4 fo® IR I R-9qo Fwa S 8 T

S={(x,y):y=x+1,0<x<2},T= {(x,y):X
(A) S 9 T TSEE R -9 ANGeATS! F7F

line. Let the relations S and T on R be defined by
0<x<2}, T=1{, y):x—yisagintegcr}."fhen 2/
sonR _1;1&1 ‘
A
| 1A
ﬁg@ﬁﬂ'ﬁ[@w:
-y tﬂ?ﬁ Tfﬂ?.ﬂ'ﬂ} ! tﬂm
sinl dL
% %X
B) T,R- - ) : -
(B) q ANl 7% [$F S T | , ;m‘t“ “
F L.

(C) S8 T-&3 [FTZ R-q FAGeTTS! THH AH
(D) S, R-4 ANgaTS! H9% fF T 79

—
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63. The plan o |
plane {x + my = ¢ js rotated about its line of intersection with the plane z =0 thr onigh
an angle a. The €quation changes to

(A) +myttana \[2emieg (B) tx+my+ztana yE+m +1=0
©) &+my+ztana 24120 (D) ' tx+my+ztana (Z+m2 =0

&+my=0wz=ommwwwdmw-¢ca[w

(A) Cx+myttana 0 +m?=0 (B) {‘.x+myiztanﬂ\/€2+m2+1=0
(C) x+mytztana {(?+1=0 (D)'£x+myiztana1/€2+m2=0

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

A) 8.3) B) @, 1) © [23] D) (3.9
15 = 0 OAIBAHS 417][&;‘{ \ﬂﬁﬁ‘

24252 — Gv— 12y +20 =06 220
IJEA TR | @ JEIATEIE

(A) (8.3) B) &, 1)

| Y
65. Letl= [>—dx. Then |
V3 V2 : ‘/—i.sls[g 4n
@ g ® RS o< O rslsp
%o E = '
TAFA= [ dx | TR
x - S
\/5 ‘/—2— [31 2‘/_5. C ﬁglgﬁ ﬂ
(A) —sfsls-? (B) anIS - © T D) =<l<=
S e T R Y1 X

i E
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L % A\ Py L /ﬁ ' ’ ” 'k, ";"
e Category-1I1 (Q66to 75) ™ A

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

““t n‘nr 1 4 '
ked and no incorrect answer is marked, then score = 2 x number of correct

answers n :
1arked + actual number of correct answers. If any wrong option is marked or

if any ination i :
Y combination including a wrong option is marked, the answer will be considered

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

wmwmm:mwmmﬁmzmmiﬁmwtﬂwm
TR AT TGRS 3 3B 7 AF I M 2 x W I AT BWT (I T
Wﬁwmwwasﬁﬁwwﬁ?wmmmﬁmW@GIMW?T

T BT W GBS BT AT IR BwA® o 477 (S TR |
% TTCTa@ Rt v 61 T3 7, wie, ey 77 oM |

66. If]z+i[-]z—l,l=lzl—~2'=0foracomplexnumb¢rz,thenz=
A V2a+i @ - © el © Ee-i
oG T A 2- A TR |z +i |~ |z—-1|=|z|-2=0qFAz=

(A) V2(1+1i) B) V2(1-i) © V2(¢-1+i) (D) V2(-1-i)
| x 3x+2 | 2x—1

67. |2x—=1  4x B B%+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 Ix+2 2x-1
2x -1 4x 3x+1 [=0TE#A
7x-2 17x+6 12x-ll

(A) x-7 7 S QA (B) x-4% @ wfd W 3@
(C) x-47 wyua fofl 1 2ra (D) x-9% ST W TR

i, fap ., P A [ S e L T TP T e — —
e i e - -q-uﬁ&--u_*.-_‘mi*h_#“- ppea———————— L
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Lo”
wif
. ? }
68.  The remainder when 77" (22 times 7) is divided by 48 is
(A 5 B) 7 ©) 47 ) .
?7...7 -
77 (22 IR 7) T3 48 TR SIst FACA ST T
o I w .-t{ i
(A) 21 (B) 7 ©) 47 D) 1. .0
69. Whichever of the following is/are correct ?
A) To evaluate I= ) —-itis possible to x = —
5 I 4+.1::2 t
] ) . i s )
(B) Toevaluate I, = I 1/ (.Jvc2 +1) dx, it is possible to put x = sec t
(C) Toevaluatel, = j 1/ (x +1 it is not posmble to put x = cosec 0 -
Tl
B T A a i,"\,..- -
' "i{--iﬂgih‘ﬁd T8 B | mmf r;“'t"‘"
(D) To evaluate II’ it 1s not: et 1 A _
| ) e g et X 3R -
3 : | . |
@ 1= [ 1 1 offogro TS . 2L AX
' 24 : & ' T )34
e | |
L - - 2Nt
2 fareta T e 8 ¢
B) L= J‘ JG2+D) dx FAGHTTF TRLL x = sec t zfﬁmﬂﬂw O
fasie: o i fr 2%t)
, oy | T-*';,’M TR _ : ML aay
©). L =_[x?+1) dv REECH Tl x = cosec 0 AT Taam - = | X 3.
0 I ) : 1 y y 2-1""1 --'l_
- J A L q'l" -2 +
(D) I, fRémTes Tt x = Y ST T
& 5. o A R o)
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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

3. 5. =1 thenr =

(B) 4 ) -4 (D) -%—

o R O gAw wwefs g oat 5B R A, B, C T % 33 @ AABC @3
_§_.'W('“mﬂ(l.r. ), r 9% GI6 IWI R G | W @ oA (5, 5, ~12) feprR 7w

(A)

ro |

i OR_r IR
,‘:{‘ 3
A) 3 (B) 4 C) -4 (D) -%

.(A) a circle

B, |
£ .
J_h
2 / ) acircle and a pair of straight lines

A
< (C) a rectangular hyperbola

) a pair of straight lines

V' wcm@ﬁﬁzpmmvrﬁqamq C -0 MW 3[R g1 PQ

;,-,-
h ,‘-_ - o"“'"#—-_.

-7 WY y
mﬁm:mwﬁqamnm tc:m ﬁ__*%)f@'? NPT
(A) 70 n /W o LRE BT ﬂ’{
AP '“'B S o Vot
=, {(g4") ,

(B) ’mwem - %‘»‘;"}. "~ A0)

(€) IWIAYD -—P%Lm)"’ ﬁ)" _%

(D) FAHSACAAIYo# : & .-ﬂ'”ji‘ M
M, b m e
——— - _ % ANl LA oo e s e
C _ e e MA "
. . V. § Y e ! [ _/é'ﬁ’f“.
gcollegedumaﬁ




ol ViR |
72- llﬂl{ + n Y ‘JH + & \/H is
TN ey e Vin+a(a-ny
S-S 2-43
(A) .5 B) 5413/5 (©) 2+2J§ )
lim Vn = Vn + 98, = Vn -ﬂmﬁﬁ
s ;](n") ;;(n+4)3 (n+8)> [n+4(n-1)J
: g 2443 2-3
@ 23 (8) ij © *2‘/_ D) ===
-k -1<x<0 . g
. Letfx)=11, if x=0  and et F(x) = J' f(t)
2, if O0<x<1 -1

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

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

(0, T —1<x<
AAIAf(x)=1 1, I x=0 92 F(x) =

L2, TFO<x<] ~ lw,l’lt'ﬂ?ﬂ
(A) [-1,1]-9F "B®
(B) [-1,1]-9F e
©) x=0RTo F(x) -97 Ry ury
D) x=0R7S F(x) -93 Ry 1% F
e —— . . -
= e T e TR

T
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7 L]
4. The greatest and least values of f(x) = tan~! x - 2 (nxon [
| 2

-
3,
2

(A) fpp=3-1 ' U

B) fo ="+t zn3 % >

© £, =x_1 Wy
b /s 2 tn3 D) f,=";,+n5 '

. ,
W[ﬁ \/_:I-Nf(x) tan~! x—%tnx-ﬂW(max)@“ﬁ?(mﬁﬁm

(B) fma?{:nfﬁ-'- Eﬁn3

7S.

(A) periodic with period T, +T,,

(B) non-periodic

~ (O) periodic with the peﬁnd T,

(D) periodic when T, =T,

TAF £ g 7 *1éige W @ TR ST T, ¢ T |tac¢caf+g
(A) quWT +T,

(B) “rfige 7%

(©) T, s R ifqg sroms

(D) T, =T, T 478 Wora 2
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