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MATHEMATICS

Category-1 (Q : 1 to 50)

answer or any combination of more than one answer,

mwmummﬁmmmuwmﬁmmwm
fRTer V4 AR FI0T AT |

| e* —x—1—— o
IfI= limsin| — 3 2 , then limit
xX—0 -

| k - (B) exists and equals ]
(A) does not exist 1

| Is
(C) exists and equals 0 (D) exists and equals =

' X .
e* g —1—— S
IW 1= lim Siﬂ( 2 . [ v ,'.'__—'#"'M;' W
x—>0 | g
/
\ (B) Wﬁtﬂ R 8 WA 'QT.‘T 1
(a) SREQTR

(D) @%WWGW{E

£ (x)| < 5 for all x. Then f(1)isin
letf: R—> Rbe such that £ (0)=0 and | (x)l i iy TR [_4 ’

-5, 5]
(A) (s 6) ey (B) [ lmf(l)-tﬁmmwwmﬁ
FAERIAL:RH>R (O =08 @) <3 €) (~0,-5)U(S.®) (D) [4.4]

A) (5.6 ®) [-55]
a —
sin 2x dx = o [log |a+bc05x|+ +bco.sx]+c’ then a =
o -[(a+bcosx) | "
2 © - ® -5
b’ . b s
- sin2x 4, = o [153 |a+bcosx|+ +b0105x +c W, O o =
I (a+bcosx) o - :
2 © -3 D) --3
A) — B) 2 D i © .
( b e sm——— e L

Q)
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g o
4. Letgx)= f_fﬂt_)_ dt where x >0 and f be continuous function and f (2x) = f (x), then

| (A)  g(x) is strictly Increasing function (B) g(x) is strictly decreasing function
(C) g(x) is constant function (D) g(x) is not derivab]e function

T I g(x) = f“dtmmx;»om f oRES STFE € £(2x) = £ (x) | P

(A) g(x)wmwm (B) g(x) UL TP SCTFE
(©)  g0) ETF TTwT ' (D) g(x) AP T

5. jl el |

xX=2|+| x= 3|
A) 1+3 : . { D) 1-2log 3
(A) 1+7log3 . (B) 1+7log3 (©) 1-7logg3 (D) 1-7log,
f Ix-1 -
[———dv-qa W =
| x=2|+|x-3] _
4 3 4 g5 3
(A) 1+-510gc3 (B)_ 1+Zloge3 (C) l—gloge3 (D) 1 _Zl-og°3
o ,.'I‘Q.-tbi‘ﬁuia
6. The value of the integral " ;‘;:o _,;,fn

Y 2 ) b2 '
J" E—l- +] == |,—2 dx is equal to

x—1 x+1
-

(A) log, G) (B) 4log, (%) (C) 4log, (;—-) | (D) log, (%)

.
£.5

" [ 8 i 1
] L -]

i {[_—T’J +(§}J2—2}%dx-ﬂﬂﬁm

(A) logc (g") (B) 4 loge (%) (C) 4 loge (41 (T lno {3/)
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7. It I(ex “‘1)_l dx=log, gthen the value of x 18
loge2 :
I
A) 1 (B) e - (C) log4 D) =
X l 3
W I(e" —IT dx=log, -2-?81, O x-99 T AT
loge2
1
(A) 1 (B) e’ (C) log4 (D) ;

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

is twice the abscissa of P then the curve 1s

(A) aparabola (B) acircle (C) ahyperbola (D) anelh]ﬂe "
IGEAP (x, y) ﬁﬁmwﬁ?ﬁx-weﬁfwmwwﬁﬂﬁﬁ“ime 9T G
P-«3 Srerd faed TW, SR IEERID G5

A) @IBefRqe (B) 9IS ©) «=BEgs (D) m m

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

ordinate axes 1s

(A) y+xy'*-yy' =0 (B) xyy" +xy2—yy' =0

O yy"+xy?-xy'=0 (D) x%' +xy"-3y=0 2:+l;:1
dy _, dzy ' av¥ 9

where Y= gV at - 7t 22y,

mmmwwwmm@mﬂﬁamwﬁwr@ A, T

(A) y*+xy*-yy'=0 B) xyy" +xy?—yy' =0 y

(C) yy"+xy?-xy'=0 . D) x%y'+xy"—3y=0 - .,_5“

2
- Mﬁy'E% Y"E-j?f- :*1{'
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10. If x-(—li +y= xf(xy) .then | f(xy) | is equal to
dx f'(xy)

y2 9 2
(A) ke /4 B) ke A (C) ke (D) ke

where k is an arbitrary positive constant.

'ﬂﬁx%+y— ’;f((;”)) T, O | lay) |

;
(A) kex% (B) keyg ©) ke (D) ke¥’
TR k T IR 4193 19 |

11. The straight line through the origin which divides the area formed by the curves
y=2x-x%y=0andx =1 into two equal halves is

(A) y=x B) y=2x © y=3x @ y=3ix

TRy = 2x —x2 @R y = 0 8 x = | T (A WA [ SRR 7B 0 wepe Rows

I, OF A9 T3
(A) y=x (B) y=2 (€) Fy=%x (D) y=-32—.x.
12. - The value of j'max{xz,sx- 8} dx is
(A) 72 (B). 125 (C) 43 (;) 69
j'max{xz,sx- 8} dx -9 W9 TR
@ 7.  ® 125 ©) 43 D) 69

bt il T T L LR L T — I .
— UL L ——
LT
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14.

is erected
A bulb is placed at the centre of a circular track of radius 10 m. A vertical wall 18 efed 4
touching the track at a point P. A man is running along the track with a s;ec e
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

(A) 30 m/sec (B) 40 m/sec (C) 60 m/sec (D) 80 W“CM
IOmWWWWWWWWMIWPW’*‘W
offSraret @ FiE FAAE AICPIE |

G0 BEY (RS WIE | 9T & P R TCF 10 m/sec
Pm@ammﬁvmwmﬂ,wamm
S0 ©f T

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

MeTH A WA T

(D) 80 m/sec

Two particles A and B move from rest along a straight line with constant accelerations
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'-n= %ﬂ“'mz

(D) %-(f+ £ym = ff'n?

oyl (4@ 4t 3 FM A 8 B T 70 GG £ 8 f HT QB0 TR [T @ I |
A-7 FWY A B-A B m sec. ¥ | A, B 9% BT n 937 W Sy @ @

offrant ST Oy | T

(;) (f + f)ym? = ff'n
B) (f-ff)m*=1f'n

© (o= 5w’

] / ' 2
- —(f+ f')m=1'n
(D) 2(

e ey i < - B I S0 W p— ’ gy . - LW B RRE W e 15 g —— _ I .‘
—_— apegmrns pesiliv- pwvr & LR T+ —— : . e
p i " b b B g g e —
e N
T L, o
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IS 8

D) a

A I @, f, 7 oA w-=ey (o9 W W0 @I 96 GITC AL 7 | T @ +3B @
Yy TR TI GR B +27 86 ANEI T, O@ G+ 3B +67 I

(A) ¥
B) 0
©) G+ 7 : .'.:fmi'-i?:.- R
(D) a
16. Letf:R — R be given by f(x) =|x*—1|,x € R. Then
(A) fhas alocal minimum atx =t 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. -
mﬂf:R—-)RmmWﬁIUthl‘(x)ﬂxz—l , x € R (™ t:::-,t

(A) x =+ 1 -4 {-&% g wdAy W wiee g g Aeds ww we
(B) x = 0 S foud WA D W we iy @ Sy W R




17.

18.

M-2021

Let
a, b, ¢ be real numbers.

2"0g a+§.| S
3 &b 5 Ogcb+-5|0gac=3.

each greater than 1, such that

If the value of b 18 9, then the value of ‘a’ must be

& Wi b 2
2

(€) 18 D) 27

a, b, c IWI A 8 | 9T B IS GHA T %logba+ % log b+ %logac =3

W b -9F TN 9 T O TINR ‘a’ -7 W I3

(A) V81 (B) %

<€ 18 (D) 27

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

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

h(l)is

(A) 5.15 (B) 5.5

©) 6 (D) 6.15

2 WARMGE SCTF ho: {0,1,2.....100} - R @™ T h(0) =5, h(100) = 20 8

h(p) = _21_{1,@‘,+ )+h(p-1D},p=1,2....99 1 h (1) -9% W™ TR

(A) 515 @) 33
. (D) 6.15
e 9 - PT.O0.
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lie on

If|z|=1andz#% 1, then all the points representing

19. —

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

AMG |z | = 19 2 # + 1, PIORE —— @7 AR 7%= [

-2
(A) TARPIRN 77 G AIAER Boz TS I
(B) y=x RN O TRFS .
(C) x-STw3 B w1F
(D) y-SCwA T WS

20. Let C denote the set of al! complex numbers.
Define A = {(Z, W) ‘ Z, W eC and"Z|=|W|},B= {(Z,W)‘Z,W eC and Z?'=W2}. Then

(A) A=B " - (B) AcB (C) BcA D) AnB=g

T ¥4 C T S AR T |
A={(zw)|zweCaR|z|=|w|[},B={(z, W) |z, w eC IR 2* = w?} | TC¥

(A) A=B §8) AcDh (C) BcA D) AnB=¢

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

then the value of Mis

9
2 - 6x ~ 2= 0 TRFHI NN o B, o> B 1 W a, = " - o, n > | wrg 20=28y oo
2a,

RS e gy
 pani e S B PR
s, B S, B S DR . e T e e e e 8 .-'-l$-ll'-|-“‘"'_- -
e i L g ee—
- -
—
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2016

....... +I20]6= Zal ’xlg then 3” iS qu.lal tO
1=()

(A) 2016 ®) 2016 o 2017 D) 2017
1711999; 16! ( 2000 1712000!

2016

Xt (L) +x1°=N"a,.x, WA x € R, x 21 T
1=0

a1, AR

2016! 2016! 2017 2017
A e b
(A) 17!19991 (8) 16! ©) 2000! (D) 1712000!

23. 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 al] the vowels together ? '

(A) 3600 (B) 1800 (C) ‘1080 (D) 900
‘EQUATION’mwﬁmsﬁ%ﬂ%ﬂwﬁmwmmmmﬂ
waﬁfb'mf‘mﬁﬂﬂeﬁﬁamqﬂwlaﬁmmmﬁamwa%ﬁm

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

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

(A) 4 (B) 6 €) 10 (D) 16
wmm:ﬁﬁamawwmaWWWIWMsz-mwmm
G (S TSI fOfF @ 797 T IS =W, O eyt Ty

(A) 4 (B) 6 (€) 10 (D) 16

to 4 questions.

25. The digit in the unit’s place of the number 1!+ 2! + 31 4 4 99) s

A ¥ . (B) 0 (€) 1 D) 7
1|'+2!+3!+ ....... + 90! MYJIF QPP (AN OE T
(,;«) 3 ® o (O I

b LT 'l-il-l-ll-l-|“
]
i, 1 l l
i § PR TR B
- o B R R
P —
p—

T ]

P e T

C
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2. IfMisa3 x 3 matrix such that (0 1 2)M =(100), (3 4 5)M = (0 10), then (6 78)Mis

equal to
A) @1-2) B) (0 01) (C) (=1 2 0) (D) (9 10 8) .
TRSY WIE @ M, 3 x 3 & i, amomuo 1 2)M = (1 OO),(345)M 0 10),
SR(67)MTR
A) @1 -2) B) (00 1) (C) (-1 2 0) (D) (9 10 8)

1 0 0

27. LetA=1|0 cost sint
0 -sint cost

Let A, A,, A; be the roots of det(A — ALy) = 0, where I; denotes the identity matrix. If

A +A,+ A= J2 + 1, then the set of possible values of t, -t St <T 1S

Y S

oy LR 0
TAIIA=|0 cost sint
' 0 —sint. cost

AT det(A— Aly) = 0 -3 T, Ay Ay, (1; AT G O | B
A+ Ay + A —ﬁ+1ﬂt—n5t<n-uﬂammﬂmmﬁ

I _nT R
w wmee  ® {3 o {21 o {23

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

(A) A? (B) -B? (C) -A? (D) AB
A @ B 76 e faefoe Wlie el 0 AB = BA | BTT#@ |
A2B2 ( ATB)"(AB"')T 1K

(A A’ ®) -F ©) -A* (D)  AB

a—— wﬂwﬂﬂ-ﬂ.mu—u#;.u“iuuﬂnl—mhi”“ -----
ml]“pﬂﬂ‘ it el LT T —
.-F!—'-'r. L - “'-_H-Ilﬂhl---_-|.'-‘p“~‘.~-“.—u
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Ifan (> 0) be the n' term of a G.P. then

lo )
gan l()galm log3“+2

lo
B3ny3 loga,,, loga, .| is equal to
loga

n+6 lOg an+? log a“+3

(A) 1 (B) 2 - C) -2 (D) 0

a 1 ® 2 7 W -2 (D) 0

Let A, B, C be three non-void Isubsets of set S. Let (AﬁC)u(BmC’) = ¢ where C’ denote

the complément of set C in S. Then |

(A) ANnB=¢ (B) AnBz¢ €) AnC=A (D} "AUC=A 4
TAFIA B, C t’ﬂ? ééﬁ? F-¥] SATD | I F9 (ANC)U(BNC") = ¢ TIRMA C', STe "
C -93 *[FF 0 | TR .

(A) AnB=¢ (B) AnBz$ (O AnC=A . (D) AuUC=A

et T & U be the set of all orthogonal matrices of order 3 over R & the set of all non-
singular matrices of order 3 over R respectively.

Let A={-1,0, 1}, then _
(A) there exists bijective mapplng between A and T, U.

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

(D) " there exists bijective mapping between A and U but not between A & T.

sAFATSU, R-«7 o7 foauI@ TUETH &7 Wﬁmmﬁe‘&ﬁﬁﬁm

fﬂﬁﬂ{A:{-—l,O,l},m
A) AST U -3 W4 GeF Sofafbad Rmra
®) AST U-«7 W acas Sofafbars sty

-7 W am@ﬂﬁmqﬁwﬁ@A S U -3 W47 W% |
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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 ?

| 1 ¥ 8
A) — B) — e e
(A) 1 (B) 3 (C) T (D) T

A, B, C 8 D tR&« qife I MIr® 29 21997 Zore AIE ToHd 71 gIeA
(IS ROl U3¢ forerat | I A RIS &3 I(F O[ Ol (Srold ABRA! Z(E

o W ' 1 7. 8
% /A = ] " (C) — P —
A 5'3 4 @) 3 N ()#15

5B X -’ | |

A
“r/gn.

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

' b probability of exactly two successes T

¥ .
P 7 J Bi _ 7 9
o n;k (A) o (B) 178 (€) 37 (D) 3

97/ mﬁmﬁmﬂv4emzwﬁﬁiﬁwwm
 NRYORII 2 ' A LA
A o3 ®B) 128 © 3 | O 3

- -1 8 +cot! 18 + cot™! 32 +...... to n'" term. Then lim S,
34. LetS =cot 2 + cot | oy 1S

L B):. & 15, 0): = L
A 3 (B) 2 (©) . (D) 2
FAIAS_ =cot! 2+ cot”! 8 + cot™! 18 + cot! 32 +..... nWﬁﬁmlmth
7@

nt |4 T
(A) = B) - - -

3 (B) 1 (€) . (D) E

: B Z@LLEGEm



3S. _ fa>0,b>0 then the maximum area of the parallelogram whose three vertices are
O(0, 0), A(a cos 6, b sin 0) and B(a cos 0, ~b sin 0) is

(A) abwhen0 = /4 ' (B) 3ab when 0 = %

(©) abwhen6=-7] (D) 2ab

G AR fad JIRE] fa g 2e O(0, 0), A(a cos 0, b sin ) G B(a cos 9,
—b sin 6) TMF a > 0, b > 0 | AN A6 THFAT 2

(A) ab¥¥RO =1/ -  (B) 3abTEHO="TY
©) abwe=_% | - (D) 2ab

36. Let A be the fixed point (0, 4) and B be a moving point on x-axis. et 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

_ | »
@) y+2=2 (B) ®R+yDi=7(© G-2P-x= D x+y’=16

79 A 87 R (0, 4) ¢ B, x-S0%4 &g oMot R | M, AB-47 Fg R AB-
97 TR y-STH(@ R RS (&% FF | MR- TR P-4 AL

- 1
(A) y+x2=2 (B) x2+(y—2)2=% (C) (y—2)2—_x2=E(D) x2+y2=16

A moving line intersects the lines x +y = 0 and x —y = 0 at the points A, B respectively

37. <uch 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 (E+PR=C B) -y C? (O (x+y?=C* (D) (x—yP2=C2
08 x —y = 0 FHACIIRICT IV A 8 B Rvyre 12w 97
mmﬁwmwcwlABWﬂﬂmﬁ'ﬁ
2 B W-¥YP=C © @tyP=C () xoyp-c2
ad e ————— et e s s i e
" P.T.O

LOLLEGE.
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39.

41.
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The locus of the vertices of the family of parabolas 6y = 2a’x* + 3a’x ~12a is

A xy= 1&5 (B) xy= 1%45 (€) xy= ?2 (D) xy= %
“ﬂT\? MIERIE 6y = 2a'x? + 3a2x —12a -9F MY FYPRS ALY T

@ =2  ® -2 © w=12 ®) xy=¢

A ray of light along x + /3 y=3 gets feﬂected upon reaching x-axis , the equation of

the reflected ray is | -

A) y=x+J3  B) By=x-v3 (©) y=B3x-+3 D) J_y x—1
X+ V3y= 3 TRT G WA x-CF 2fwhere 27| sfowhe IR TN 2@
A y=x+v3 B VBy=x-8 (© y=+x-+3 ©) By=x—1

Two tangents to the circle x* + y? = 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) 2V3 squnits (C) V3 squnits (D) 343 Sq. units

x> +y? = 4 89 TAGE A 8 B S WFS Py M(- 4, 0) Rrvrs fifers .
MAOB (O JeR™) -43 THFATA I[ ol |

From a point (d, 0) three normals are drawn to the parabolq y2

] I

= X, then | '*B—

=_ B) d>-— l
® v oo - ®) 4=
.\ (d, 0) R Tar® y =xwﬁﬂ@mﬁmmm,m .

!

) 4=3 & d>5’ ©) d<l
2 D) ¢4=1
i i 3

16 T ——

Z@LLEGE.n
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| 7X-planes
42. 1 from a point P(a, b, ¢), perpendiculars PA and PB are drawn to YZ and P

respectively, then the equation of the plane OAB 1s

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

(C) bex—cay+abz=0 (D) bex —cay —abz=0

P(a, b, c) 9 (@ YZ-9e @ ZX-SE B9 &7 T PA © pB B 7 | CICH(E
OAB S’ 339 X(J 1 _

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

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

43. The co—ordmate of a point on the auxiliary circle of the ellipse x2 + 2y? = 4 corresponding
to the point on the ellipse whose eccentric angle is 60° will be

A) (3,1) ~==s@). L, B3) - - © U D) (1,2)
X2 + 2y2 = 4 B9 RIS e &R ¥ Revga el (I 60°, O T R
Aa) (V3,1) ® (1,V3)  © 1 D (1.2)
44. The locus of the center qf a variable circle which always touches two given circles
externally 1s
(A) anellipse (B) ahyperbola (C) aparabola (D) acircle
6 M8 TOT IR0 TUCF 1 I G TN 89 TR TERAL IR
A) @RB¥ge (B) WwIwEEE () @SBRI (D) < 35
45. 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 + V+ 2z -= O at nai
The length of the line segment PQ equals pote Q.
A) 1 unit “(B) V2 unit C -
(A) uni (B) 1 (C) \/3 unit (D) 2 unit
qq[gF GRE1QIE) (direction cosines) f e o MEGICE P2, -1 2) . S
\ WWWW‘I@WHWIGPH%M+y+z=9WQ R
K T PQ TR 07y 2 RS =% =3 |
A) 14939 B) V2 93F ©) V3 @
_( ) , NPT ™ D) 2 9z
-*C-'“""""‘“‘“ r— 17 e e
PTn

LOLLEGE.
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46. Fory =sin-! {£5x+1f31"x2};|x15 1, if a(1 -x2)y, + bxy, =0 then (a, b) =
@A) @) B) (1,-1) ©) (1,1 D) (1,2)

it 15241212 | »
y = sin '{ > };|x|51-mma(1 ~x2)y, + bxy, = 0 X[ (a, b) =

@ @n - ® -1 ©€) (-1,1)" D) (1,2)

47. 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 (C) 11 D) O

flx) 92 T T RFE Srrs GFA T A9 x € R 97 & 2f(x) + 3f (—x) = 15 — 4x
ﬂlmf@)— |

A) -15 ®) 22 (C) 11 D) 0

48. 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) once in (0, 1) and once in (&2, w)
(C) oncein (0, 1) and once In (e, ¢2) (D) more than twice in (0, )

f,() =x, ,(x) =2 + log, x, x> 0 SCTFIH R 39 | Wrerwvoin mabaey
(A) (0, 1) -9 GFIR *RFAF QT A RRF (1, ) -9 YIRS (@7 37

(B) (0,1)-4 937 G (2, m)twuﬂmwmm

(C) (0, 1) -4 GFIA G (e, e?) [T GFIN /T (77 I3

(D) (0, o) TS AR T 1T [&H A

Z@LLEGE.n
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49. The €quation 6" + gx —j(» has

(A) no real root. Lﬂr "

- (B) Infinitely many rational roots.

(C) €xactly one real root.

(D)  two distinct rea] roots.

6" + 8% =10* S N3ro7

(A) T¥W W & =2

(B) FMNIIfB7 SRy Tow ey @y
-(C) ST 93 T ey W

(D) Afb R R ey e

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

(x, if xe€[0,1]
- f(x)= < , . The
4—x, if x€[2,4]

.

n, i

(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 (€) = 0 but Rolle’s theorem is not applicable.

(D). f1s not continuous in D.

T F4£: D > RTE D = [0, 1]U[2, 4], GoI7 Rewifie s

(A) D T GAIET SoAAmifo f SIormtss oes 2R

(B) D T TRIeTd SAAMIf SR o9 J03 w1

® geD-mmwwwf(é)ﬂmﬁ@ﬁm%ﬂmmmm
(D) f, D T 7S TH '
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Category-11 (Q 51 to 65)

Carry 2
v < Mmarks each and only one option is correct. In case of incorrect answer or any

combinati

I By

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

mlmmﬁmzmm|wmﬁmmmwﬁmm
fTet v g 3161 MR |

a+T

SI.  Let f{x : :
() be a continuous periodic function with period T. Let I = I f(x)dx. Then
d

(A) 1is linear function in ‘3’
(C) 0<I<g?

(B) Idoes not depend on ‘a’

+ 1 where I depends on ‘a’ (D) I1is quadratic function in ‘a’

) - a+T

T FH) 93 579, “tige S @ rfmie T | 55 97 | = If(x)dxltw
| a

(A) L ‘a’ -97 933R< wropes

B) 1, ‘a’ -97 Bo) FsafNe wg

(C) O<I<a?+1@UAE L a-97 Sog SN

(D) 1, ‘a’ -93 fegre wirormss |

1 t a =it
52. Ifb= I © dt, then J' S s 5
t+1 t—a-—1 -
0 a-l g
Al e adliads («© (D) - be®
1 4 ' B o et A
T b = Ie—dt WeEE | —— @
2 t+1 LM el ol
(A) be? (B) be® - (C) -be® D — bt

53. The differential of f(x) = log, (1 + e!%) — tan~! (e5*) at x = 0 and for dx = 0.2 is

(A) 0.5 (B) 03 (C) -0.2 (D) —-0.5
f(x) = log, (1 +€'%%) — tan™! (¢%) - x = 0 RS dx = 0.2 - 97 &7y W=weT 777
(A) 0.5 (B) 0.3 (©)
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54. Given that f- ..
t:8 5 Ris said to have a fixed point at ¢ of S if f(c) = .

Let£:[1, ) - R be defined by f(x) =1 + vx . Then
(A)  fhas no fixeq point in [1, o)

(B)  fhas unique fixed point in [1, )

(C)  fhas two fixed points in [1, o)

(D) fhas infinitely many fixed points in [1, o)

TTE WCTFF£: S — R -9 ¢ () R fia Ry e 1 fic) = ¢ 29 | 77 79
£: 1, @) > R TSI et §g @ £ (x) =1 + Vx| CIOHE

(A) [1, ) -T® f-93 T3 A8 Ry %

B) [1, ») -T® f-a3 o7 f§7 Ry wmg

©) 1, ) T f-a3 7 iz Rep e

(D) [1, ) TS {-47 SR 7 Ry 00

3y —1 4x
S5S. The lim( - J equals

x—o| 3x+1 | |
(A) 1 (B) 0 (C) e3¥3 . (D) 49
4x |

.| 3x-1

|
i 3557) =
A) 1 | B) 0 (C) 93 (D) 49

2
j = 2 ='_x___ - .
56. The area bounded by the parabolas y = 4x4, y o and the strmgh; liney =2 is
2042

sq. unit  (B) 105 sq.unit  (C) lg%l_—lsq_ unit

w 2afqs @) 105w () -‘-9_;5

3 ﬁmw (D) 10\[5“@.“
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S7. If a(('ix E)+b([§ X ¥)+c(¥x &)= 0, where a, b, ¢ are non-zero scalars, then the vectors

&P,y are
(A) parallel (B) non-coplanar
(C) coplanar (D) mutually perpendicular
}/» ST IR a'(iix E)+b(ﬁ X ?)+c(?>< a)=0 (AT a, b, ¢ ey TFed | TICwld &*E-‘?
(ST ' -
(A) ™ TR ‘ (B) ANGAE 7H-
(C©) TS (D) 9 W

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

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

B) (h k)= G —%J only

& 1 1
© ®Y=-EOor (3]

(D) no such point P exists

TGTA y2 = 2x° -9 T P(h, k) RS WS =nfar 4x = 3y (e Bor 1y a0
(A) (h,k)=(0,0) DY@

_(L_1
(B) (hyk)_(si Ié)gw

. 1_1
(C) (h,k)=(0,0)o0r (3’ : 6)

(D) @ €A P fa iy (7@

Z@LLEGE.
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59. The co

-effici 3 . .
clent of a’hies i the expansion of (bc + ca + ab)? is
(A) -_B_'___ 6!
31415 (B) ;
(©) 33 - D) 3 (6 J
' 313!
\
(be + ca + ab)6 -7 RgRere a3bcs -7 w7z 7=
12! -
Wit B 6!
A s s sy B) 3
© 33 . D) 3. [ s )
313!

5¢ 7b 2 o - |
log [E;J, log( Sc] log[ 7:] are in AP Then a, b, ¢ are the lengths of the sides of

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

(C) ascalene triangle (D) a right-angled triangle

1-?5—.@ - {AGE R a, b, ¢ GTNGH T Wy | log G:) log(7bJ log(zaJ

Z@LLEGE,
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61. The determinant 0\0 U
C e S
22410 b ol §
u bi410 b 4
aC bc 02 + 10
B) divisible by 100
A) divisible by 10but 2! by 100 (B) y 100
D) not divisible by 10
(©) not divisible by 109 (D) y
122410  ab ac :
b bi+10 b e
ac be ¢ +10
(A) 10 a1 RReoren 192 {00 wrat R 71 (B) 100 9141 f<©TeT
(©) 100 TR R@TET (D) 10 == =y =¥
62. LetR bethe real line. Let the relatlons S and Ton R be defined by
S={(xy:y=xt 1,0<x<2}, 1= {(x,y):x—Y is an integer}. Then YAl
(A) bothS and T are equivalence relations on R _ 3 _aal ‘
¥ o
(B) Tisan equivalence on R but S 1s not
(C) neither S nor T 1s an equivalence relation on R
(D) S isan equivalence relation on R but T 1s not - _ -
| -
T 9 R I8 [0 3o I | R-4 ﬁﬁmseTﬁgWﬁWm -
' R o) | TICRCE
= {(x,Y):y=x+ 1,0<x <2}, T={(x, y):.x__y.gaﬁ‘i“fﬂ' } »
(A) S @ T ToTag - % | o8 &
¢ T TSTHR R -4 FAGe™! & o ‘
o | " ~ |
(B) T, R-4 gwe! 7% (9§ S W | 3 G
L
) AAGATS! | - |-V

- Z@L LEGE,n



M-2021

63. The pl - - *
PHRE T+ my = 0 is rotated about ts line of intersection with the plane 7 = 0 through

an angle o, The €quation changes to

(A) et my+tan o JE+mZ=0 (B) (x+my+ztana JeE+m?+1=0

(A) x+my+tana \/£2+m2=0 (B) (x+my+ztana 1/€2+m2+1=0

(C) x+mytztana /(>+1=0 (D) (x+my+ztano JeZ+m* =0

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

A) @8.3) B) @ 1) ©) @3} ® G.8)

x4 2y% — 6x — 12y + 20 = 0 8 2x* +4¢ £ 15=0 s REIEE ﬂﬂf\hﬁ UE I

J0e9 CoAfeg | @ A @Y W

A ©.3) ® @)

(L4

65. LetI= [=—dx Then

Ay _\g e —? i {i- ©) _‘é_:i - T\/g B i ‘;_ﬂ
TAIA] = ﬁ SINX 4 | GICwTE
w faf @ o Ll o waisk




M‘z‘)zl \N n d‘\ )“ ;f[‘, )"! : . Hr;’f?'
h\{ p ‘* A , 'Qf?
¢ O T |
- k ( ategory-I11 (Q 66 to 75) * A\

Or more option(s) is/are correct, If all correct answers are

not marke : :
d and no incorrect answer is marked, then score = 2 x number of correct

ANswers ma -
rked + actual number of correct answers. If any wrong option is marked or

if anyv ¢ ' . ‘
Y combination including a wrong option i1s marked, the answer will be considered

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

wwmmmlmﬁmmﬁmzmmmﬁmﬁwmm
G 3T Taas 3 0 7 AMF SR ANA 2 x (@ I 3% Toz sy arae
O R + WA 17 36 Ton 3w o T | W @I O BwE (RSU 7T A

QWEWWWWWWWWWWWI
g TTC*TA TR 793 F161 I 7, Wi o 77 A1 |

66. Iflz+il—lz—l_l=llzl—~2'=‘0'foracomplexnmnberz,thenz=
A) Y21+ ®) V2a-) © 3 2(-1+) @ V2(-1-0
mwﬁamﬁrz-mmlz+l|—|z-1l-|z|-2 0Z[Az=

A) 230+ B V2@1-i) © V2(-1+i)) (D) V2(-1-i)
X 3x+2 | 2x—l

67. 2x—1 4x 3x+1 |=0 is 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 [=0 QA
Tx-2 17x+6 12x~]

(A) x-4% W7 AT A (B) x-% Oy o W TR
(C) x-«7 oy foafo 1 zra (D) x-% W WA TR

T e e e dl Ll L T T —— B B -

Z@LLEGE.n
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T
iy -
. 7 ‘ |
68.  The remainder when 77 (22 times 7) is divided by 48 is 4_
(A) 21 (B) 7 (C) 47 (D) 1
77...7 .
77 (229 7) T 48 wH1 ©I FAE SO RI
. ‘ ' v .-t( =
(A) 21 (B) 7 | (C) 47 -(1?) I yan®
69. Whichever of the following is/are correct ?
dx : ; 1
A) Toevaluatel, = -, it is possible to x = —
™ ey J. 4+x2 | t
- (B) Toevaluate I, = I 1/ (x2 +1) dx, it is possible to put x = sec t
(C) Toevaluate I, = I Ix , it is not possible to put x = cosec 0 -
F 0 - B : s q,l- -
s - “ X .
: “‘i' B ﬂ H’[QH 33:’ §i2 I B o _ - mm, r)"‘L“"
(D) To evaluate I,, it is not possibie to put. -1-:- . = _
frafaReefea mt /
2 X 3L
(A) =f4 5 a[ICh (R [CE 21 A%
25 TN-T  )1d
S - S CORNE
2 a
(B) sz':f (x.“"l) dx = sectelﬁ'ﬂl"ﬁm T S
Fo i (! i 2N1)
l Vg : IN-L- oA
©) I =.__J‘1/(x2 +1) dx 7 cosec 0 ST @7 77 T 2
. il P q'l"')-" - 2—‘*
(D) Il.ﬁ'ﬁm THd x

Z@LLEGE.n
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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, ?) for some real r. If the plane passes through the point
. 5. =1 thenr =

3

(B) 4 €) -4 (7] e

(A)
2

P | w2

VI T gAE wwelers Tuwrey ot Al &9 A, B, C T /W 3R T AABC @3
NV EREE W (1,1, ), r 93 G W R &G | TR Q@ e (S, S, -12) et 73

" SRrIE

{*ﬁ 3

| 3 3
(A 3 (B) 4 (C) -4 Q -

iy
/ C) a rectangular hyperbola
) a pair of straight lines
//" 'gwc «smpmmﬁ-qwo C Wmmﬁﬁ’ﬁ"i‘m
mam T R T R-9 AGRAAL T ‘

\3’1
,_"\'_
| Q . Z@LLEGEm




S—+/5 .
(A) ____1_6____ (B) 5-;'(\)/5 ©) 2+43 (D) 2;6

5-/5 -
A ——— 54 \/g .
) 10 (B) _ (C) 2+ ‘/5 " ‘\/5
10 = D) —=

73. Letf(x)= 1. i | t W e R

, if x=0  and et F(x) = I f(t) th e

el A L. ) Y e hen
2! lf 0 <.7C.‘£l + : -1 s { ."F"#"-': ' =

(A) F is continuous function in [-1, 1]
(B) Fis discontiriu_ous function in [~ | 1]
(C) F'(x) exists at x=0 .

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

0, TF 1 <x <
WA IAf(x) =11, TN x = 2

(B) [-1,1]-4F wrmw
(9 x=0ﬁ‘WF'(x)-ﬂWW
(D) x =0 RS Fr(x) -97 sy 3

mmmnnmmmmm P, - —
.
S P, “mm.m-u--ulﬂ-hl“||“.;_-m -.

(P v 1 ~vAn », -

- Z@LLEGE.
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\
/.-4'
4. T 1 1 Ly PN
1€ greatest and least values of f(x)=tan"'x - —tnxon | —,/3 |are Pt \d
_ 2 V3 ()7
, 1 P2
1 o L
(A) . =.3_ B) f. =" + 7 (n3 o £
1
O Lp=%,- 203 D) f . =%,+n5

| * * . T
1 y . b 1
ma[_ﬁ‘/g] TS f(x) = tan! x — ‘;‘ Cn x-% TS (max) @ 74g (minh"‘ B

gl
"-t-'j

7.

(A) periodic with period T, + T,

(B) non-periodic

(C) periodic with the period T

(D) periodic when ™= Ta




