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 MATHEMATICS
Category-1 (Q. 1 to 50)
(Carry 1 mark each. Only one option is correct. Negative marks: -1,)

a
1. All values of a for which the inequality —E—I(gﬁ +1- -—1—] dx < 4. is satisfied,
g LA

lie in the interval

" 118 me1-L) de<
a-qammw-ﬁjl'[zfn J;)dx 4 wpeitt Brs w, o1’ wmefr @

AN SR, GG ZeT
@ 1.2 B) (©.3) © o9 D) (1,4)

n
2. For any integer n, Iec°52 ¥ . cos3 (2n + 1) x dx has the value
0

n
W @ R n 97 & jewsz-\' -cos? (2n + 1) x dx —97 NI T
0 .
3n
B) 1 0 D) —
A) (B) © ® =
3. Let f be a differential function with " l_i)mw fx) = 0. Ify' + yf' (x) - f(x) f'(x) = 0,
X 1_i)m°° y(x) = 0 then
7 4 £ 93l ey S, M () =0

Ry 4y’ @ -0 =0, "0 y( =0T, OR

A) y+1=ef®+f(x) y+ 1=eT0 +f(x)

(C) y+2=e™+f(x) (D) y—1=¢9+f(x)
4. Ifxy'+y-e*=0,y(a)=Db,then xlf_’)lll y(x) is

afi xy'+y-e¥=0,y(@) =b W, & M y(9 TW

(A) e+ 2ab-e? (B) e2+ab-e™?

(C) e-ab+e? e +ab —e?, (Y'=E)
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(D) PC, =M@ 60° PITT TZh I
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The area bounded by the curves x = 4 — y2 and the Y-axis is
. 32 . . '
(A) 16 sq. unit — sq.unit  (C) E $q. unit (D) 32 sq. unit
3 3
x =4 —y? 8 Y-OrF qiat AT TBEE CFage 3@

A) 163faqsds  (B) %asqu (C) %asftqw (D) 323f 93

2
f(x) =cosx—-1+ 5 xe Rk
Then f(x) is
(A) decreasing function (B) increasing function

@ neither increasing nor decreasing (D) constant Vx>0
2

f(x)=cosx—1+%,xeR

mf(x)m

(A) TP STHFS (B) TN ST

(C) THIPMIT S T PALIT (D) &IF, FeT x> 0 -9 &)

Let y = f(x) be any curve on the X-Y plane & P be a point on the curve. Let C be
a fixed point not on the curve. The length PC is either a maximum or a
minimum, then

PC is perpendicular to the tangent at P

(B) PC is parallel to the tangent at P

(C) PC meets the tangent at an angle of 45°

(D) PC meets the tangent at an angle of 60°

N 9, y = f(x), X-Y O 878 IFWI S P @ @R SRy 9aft 37 1 C 93l fiem
Re at a@ptaarg Soifirg 7 1 R PC 7ed1es 3t i 3@ 3

(A) PC, P f=jre wf¥e =rfea Som slw
(B) PC, P e wfFe =rfraa miwar =
(C) PC, @ =fa A% 45° ITT 7©
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If a particle moves in a straight line according to the law x = a sin (VA t + b),
then the particle will come to rest at two points whose distance is [symbols
have their usual meaning]

x=a smmm)mwmmmmm.mm
Rere frorem o 1ee we 1@ (@SR el udy]

Q) a B) % ©) 2a D) 4a

) A A
A unit vector in XY-plane making an angle 45° with i + j and an angle 60°
A A
with 31 —4j is

A A A A
XY SWOET i + j-97 0% 45° I 78 8 3i — 4 ) -97 A 60° T TS 939
cHw

A A : A A
PR B —i+2]
1414 . 14" 1
135 14 14 184

Rl =1 === D) —i-—]

11 14 11 14

10. Letf:R — R be given by f(x) = | 22— 1 |, then

(A) fhas alocal minima at x =% 1 but no local maxima
(B) fhas a local maxima at x = 0, but no local minima
@ f has a local minima at x =+ 1 and a local maxima at x=0

(D) fhas neither any local maxima nor any local minima
f:R>RVAC R A f(x)= | 22— 1 |SW

A) x=i1ﬁqcsf-qamw€ﬁwmmﬁmmmmmi|

(B) £-97 x = 0 Rrqre T 7r1es T w1, g 7w w9 3R |

©) x=+1Rers f-qa T KW 1 SR S x = 0 Rrers Tt STedies 19 o |
(D) f-7 T AW T @ T T R

5
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Given an A.P. and a G.P. with positive terms, with the first and second terms

of the progressions being equal. If a_ and b be the nth term of A.P. and G.P.

respectively then
(A) a,>b foralln>2 a,<b, foralln>2
(C) a,=b, for some n>2 (D) a, =b, for some odd n

AT MR 7T &87S TWSd @ (AP.) 8 Brigd @1t (G.P.) 7w &w 8 s
MM 9L | AP. S G.P. 97 n-OF e IAFW a, 8 b, T

(A) a,>b, 3 n> 2-99 &
(B) a, <b_ 3P n > 2-97 =]
(©) a,=b, REMRIF n> 297

D) a, = b, Reg 7Y RCSG n-97 =y

If for the series a;, a,, a, ..... etc, a, — a, , | bears a constant ratio with

a, "a,,; thena,, ay ag.....arein
A) AP (B) G.P.
@ HE. (D) Any other series

-a,,,%a, ‘a_, ; 97 PN 9I §3F W, oW
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14.

15.
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If z, and z, be two roots of the equation z2 + az + b =0, a% < 4b, then the origin,

z, and z, form an equilateral‘ triangle if

2 2, S 2, FRFAT 22 + az + b = 047 B NS W QAN a2 < 4b, TIewE 1 e,
2, S z, Ry s A side fagwfS wrare 7w, TR

(A) a?=3b? | a2=3b

(C) b%2=3a (D) b2=3a?

If cos © + i sin O, 8 € R, is a root of the equation
aox“+a1x"“1+....+an_1x+an=0, ag ap, ... 8, € R, 2,0,

then the value of a, sin 8 + a, sin 20 + .... + a_ sin no is

apt+a-l+..ta,_;x+ a =0 (ag a,, ... 8, € R, ao#O)ﬁmGNﬁs'
i cos O +1sin 6 (B € R) XA
a,sin@+a, sin 20 + .... + a_ sin n® -9 q9 Q@

(A) 2n B) n

© o | D) n+1

If (x2 log, 27) ‘loggx = x + 4 then the value of x is

It (22 log, 27) loggx=x+4 OB x-99 qi9 X

2 (B) —g-

‘ 4
C) -2 . (D) 3

. g o
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16. If P(x) = ax? + bx + ¢ and Q(x) = —ax? + dx + c where ac # 0, then P(x) - Q) =0

b

18.

has (a, b, ¢, d are real)
(A) 2 real roots ; at least two real roots

(C) 4 real roots (lj) no real root

3 P(x) = ax? + bx + ¢ 9R Q(x) = —ax? + dx + ¢ W, WA ac # 0, ©@ P(x) - Q(x)
= 0 7NFATI (a, b, ¢, d IABI)

@A) 9ft e s (B) wwS 5t et BT
(©) oA N a7 (D) i IS N &3

Let N be the number of quadratic equations with coefficients from
{0, 1, 2, ..., 9} such that 0 is a solution of each equation. Then the value of N is

{0, 1, 2, ..., 9} 70 (AT 7= Safere fare sfiwaria sy Nz @ afS sifieara
Q30 A 0 T N-97 919 @

@A) 29 (B) 3° @ 90 (D) 81

If a, b, c are distinct odd natural numbers, then the number of rational roots of
the equation axZ +bx+c=0

must be 0
(B) mustbel
(C) must be 2

(D) cannot be determined from the given data

- 3f%t a, b, ¢ fon fon Rrems TreiRe Tt =, FCFE@ ax? + bx + ¢ = 0 ANFATI Fo™

(A R U

(A SRR

(B) ==3 1
C) SN2
D) oS SIS QT ATahT Pt s7e3 7

i m——— w1 .t . oot i S 0 R S 15 o R . 10 O — e, — I . .0 7 0 O B 1, B i S S, o —— o & S

8




19.

20.

21.

22.

@ 0 @0 (©20 D 160
9 -
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The numbers 1, 2. 3, ...... m are arranged in random order. The number of
ways this can be done, so that the numbers 1, 2, ......, r (r < m) appears as

neighbours is
3 & ¥

1, 2, 3, ....., m AN IR SIE ATSIET T astrs 1, 2, ..., r (r < m)

SRICey AT ©TF AT =2
A) (m-r) B) m-r+1)

©) m-1)r m—r+ 1 1!

!

IfA=(c?s9 —sin B
sin® cos©

to

sin® cos© —7_
cos 20 —sin 20 B) cos® —sinbO
' sin 26 cos 20 sin® cos©
1 0 0 -1
D
o (19 o (7

15 7 :
IfQ+x+x2+ 13)° = Z a, x* then Z (-1)k -a,, is equal to
k=0 k=0

i A= (wse “Sme) ©o=2" a1 w@ Al00= A x A x ..... (100 qR) TR

15 7
A rx+ 2+’ =D adlWOW Y D ay W
v : . =0

k=0

k )
(A) 25 B) 45 @ o D) 4

The coefficient of al®b7c3 in the expansion of (bc + ca + ab)10is

(bc + ca + ab)!0 tﬂﬁﬁ‘?ﬁﬂ@ alfh7c3 - 97 AT W

B
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24.

25.
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.‘,k .\‘k +2 "_k +3
k k+2 i 4
If | y° y5+2 (k+3 =(x-y)(y-2)(z-x) [l+l+l),then
X

zk Zk+2 zk+3 y z

£k yE+2 yE+3

k o+ ; 4+
ﬂﬂ' y yk+2 yL+3 =(.Y—Y) (y_:)(:_x) (l+l+l [, °@
ko ok+2  k+3 Yy z

A) k=-3 B) k=3 © k=1 k=-1

2 1 -3 2]7_[1 0
If ‘A = =
i R i P T

aﬁ[g ;]'A' [—53 _2'3]=[(1, (1)] W, CE@A= .

®Ly @[] o] op]

cos X x 1
lim f(x) _

= . 3
Let f(x) = |2sinx x° 2x ,thenx_)o?
tan x x 1 :
cos x X 1 ) .
Qﬁf(x)= 2sinx % 2« ’mxl;n})%_

tan x x 1

A) 2 il ) 1 (D) —1‘
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26. In E, a relation p is defined as follows :

Va.b e K. a p b holds iff a2 — 4ab + 3b2 = 0. Then

(A) p is equivalence relation (B) p is only symmetric
@ p is only reflexive (D) p is only transitive
R-9 p =140 eI Mwre oy :
S3eTa, b € R-97 &+ a p b XA A 8 (I I a2 — 4ab + 3b2 =0 |
(R3[4 €]
(A) p IGEY FNE (B) p BYIA Afm T
(C) p YA W T1E (D) p SYHA TRFNT F=1E
lx| _ -x
927. Letf:R — R be a function defined by f(x) = e_Y_eT , then
et +e”

(A) fis both one-one and onto (B) fis one-one but not onto
(C) fis onto but not one-one f is neither one-one nor onto

x| _ o=x
i f: R - R QI f(x) = ———— , O { STPHID

et +e”
A) Gt e ofy fBat 2@ (B) 9t fre Goiff fBadt
©) SRt e diee D) s 31 By Bat AR 7

28. Let A be the set of even natural numbers that are <8 &
B be the set of prime integers that are <7

The number of relations from A to B are

A TR TN ToIE HR CIL I[ < 88
B TR Giferss SiRpia G0 FAT < 7
A I B-TG LW TG A G 716 7RI 2

@A) 32 ® 29-1 (C) 92

11
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29. Two smallest squares are chosen one by one on a chess board. The probability
that they have a side in common is

9o AR W6 QTF G TISH WFIEA IS0 47 17 QTR (@\SA1 721 | @ 75 <3S
wISH 3L AR O TSI 3eT

1 2 1 5
A) 3 ®B) 7 T D) 18

30. Two integers r and s are drawn one at a time without replacement from the set
{1, 2, ..., n}. Then P(r < k/s<k) =

{1, 2, ..., n} G0 ATF SATT 9IC YT r (SAT 27, SRIME FLAIBRT AT s =7 93T
MR FASAT 2, ©@ P(r<k/s<k) @

k k k-1 k-1
A) o B — ©) -

n-1 n-1

(k is an integer < n)

31. A biased coin with probability p (0 < p < 1) of getting head is tossed until a
head appears for the first time. If the probability that the number of tosses

required is even is —2—, thenp =
I BIeR JHA (RS “CIA AR p (0 < p < 1) 932 AIRA XS A1 Gt W Crot
mlaﬁmmmmﬂammmgvmp=

1 1 < 3
@ 5 3 © =z o 3
32. The expression cos? ¢ + cos? (6 + ¢) — 2 cos 6 cos ¢ cos(® + ¢) is
(A) 1independent of 6 ' independent of ¢
(C) independent of ® and ¢ (D) dependent on 6 and ¢
cos? ¢ + cos? (8 + ¢) — 2 cos 6 cos ¢ cos(® + ¢) AT
A) 697 Tofa fSafer 7w B) ¢97 o7 fasafer 7w

(C) 68 ¢ Cora Gofn fasaNe an (D) 68 ¢ Sowa B ASaNa
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34.

35.

36.
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If0<6<gandta1139¢0,thentan6+tan29+tan39=0ifta119-tan26=k

where k =

ﬂﬁ0<9<gL‘I?Rtan36¢0’81,mtan9+tan26+tan30=0m,ﬂﬁ'
tan 0 ‘tan 20 =k ¥¥, ATk =

A) 1 '2 €) 3 D) 4

The equation r cos 8 = 2a sin? 0 represents the curve

r cos 0 = 2a sin? O (¥ IFTAL J>G IF@ ©f 7T
A) ¥=y2%(2a+x) (B) x?=y2%(2a+x)
© #=y*2a-v D) B=yXa+

If (1, 5) be the midpoint of the segment of a line between the line 5x —y — 4 =0
and 3x + 4y — 4 = 0, then the equation of the line will be

bx—y—4=083x+ 4y — 4= 0 ¥ & 93 e wyis (1, 5) T Q@
et G ANTAT 9

(A) 83x+35y—92=0 83x— 35y +92=0
(C) 83x—35y—92=0 (D) 83x+ 35y +92=0

In AABC, co-ordinates of A are (1, 2) and the equation of the medians through
B and C are x + y = 5 and x = 4 respectively. Then the midpoint of BC is

farget ABC-c A Reqg ¥iR% (1, 2), B 8 C sl syt 5fbq e Iq@m x +y = 5
8 x = 4 TS B | BC-97 7Yf3~ 1@

1 11 1
) (5§j B) [?1J ©) [11,5)
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'A line of fixed length a + b. a # b moves .so that its ends are always on two

fixed perpendicular straight lines. The locus of a point which divides the line
into two parts of length a and b is ‘

"(A) aparabola (B) acircle @ an ellipse (D) a hyperbola

9-ARREIT f a + b KPR 93 Swe@d (@ # b) YOI ABINT @ B
AR qfo R 8 Aa1aa Tora o1y i oy | @@ RS @ s a8 b TP
7t @feret e 3@ oF TBreR TW

@A) <FteRge (B) 93bIS € 9IMERE (D) <9I 19T

With origin as a focus and x = 4 as corresponding directrix, a family of ellipse
are drawn. Then the locus of an end of minor axis is

(A) a circle a parabola (C) a stréight line (D) a hyperbola
TARLE G0 S 932 Sl Sprst s « = 4 407 Sorgw Wi afde = | oo
TN AR TR T

@) 93 Js B) el () wIHwEa@N D) 9 RS

Chords AB & CD of a circle intersect at right angle at the point P. If the length
of AP, PB, CP, PD are 2, 6, 3, 4 units respectively, then the radius of the circle

18

(A) 4 units | @ units © @ units (D) @ units

3L J087 SR AB 8 CD Ff 7] P-(® 5Tttt = 3t | AP, PB, CP 8 PD-93
ref e IUFT 2, 6, 3, 4 4T XA, 0O JPIE T

V65 V67 V66

A) 4939 (B) 5 IF (C) N G (D) > W3IF

14
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41.

42,
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The plane 2v — y + 3z + 5 = 0 is rotated through 90" about its line of .
intersection with the plane x + y + z = 1. The equation of the plane in new
position is
20—y +32+5=0a0 x+y + z = 1 GER * @TS@IF ATATF 90° QT
IR 22T | G- 9% SR Beiod AN @
(A) 3x+9y+z+17=0 » ‘ 3x+9y+z=17
C) 3x-9y-z=17 (D) 3x+9y-z=17

If the relation between the direction ratios of two lines in R3 are given by
l+m+n=0,2Im+2mn-In=0
then the angle between the lines is

(I, m, n have their usual meaning)

R3-18 50 SeTiia Frreeite fom smicda it fafre =
l+m+n=0,2Im+2mn-mn=0

TICHE 9 AAETAIRES Y 1

n 2n
@ Z = (©)
(I, m,n oefere W‘fﬂ'ﬁ)

D)

oA
A

AOAB is an equilateral triangle inscribed in the parabola y2 = 4ax, a > 0 with
O as the vertex, then the length of the side of AOAB is

8a+/3 unit (B) 8a unit ©) 4a+/3 unit (D) 4a unit

y? = 4ax, a > 0 SRJEH creAT WK | SRS oIBfRe Az fags 2o AOAB,
@I O wifgwa MR | AOAB-47 qrza ovef 2@

(A) 8ay3 4T (B) 8a9WIF (C) 4ayJ3 93 (D) 4a 93IF

15
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X
x+1

For every real number x # -1, let f(x) =
Write f,(x) = f(x) & forn > 2, £ (x)= f(f, _ (). Then f,(=2) fy(=2) ..... f.(-2)
must be

x # -1 9ue &fffl a7 ey o f(y) = x+r1 TR SITg

RIS £,(x) = () 9k 0 2 298 & £,(0) = £f, _,(v)) | CTOWCE £1(-2) £,(-2) .....
f,(-2)

97 NI SR 7

2 ® 1
1.3.8....20n~1)

© ;(2n) D) [2n)
2({ n n

Lx+M

If U, (n =1, 2) denotes the n" derivative (n = 1, 2) of U(x) = —X+™M
n ¢ ) ( ) w x%2 —2Bx+C

(L, M, B, C are constants), then PU, + QU, + RU =0, holds for

I U) = _Z_L"i

x°=2Bx +

(L, M, B, C #39)-99 n-F0T S3FeT 7351 U, (n=12)
M1 3466 W@ PU, + QU, + RU = 0, T4 Q@RI
(A) P=x2-2B,Q=2x R=3x

P=x2-2Bx+C,Q=4x-B),R=2
(C) P=2x,Q=2B, R=2
D) P=x2Q=x,R=3
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45. The equation 2¥ + 5¥ = 3¥ + 4" has

(A) no real solution
only one non-zero real solution
(C) infinitely many solutions

(D) only three non-negative real solutions
2%+ 5% = 3% + 4~ 7AAIfGa

(A) TITT IS FIYIT 7R

(B) @IOAA SPIy 21T ST R

(C) PRI I I TR

(D) Sy oAt &- AT IS I SiICY

46. Consider the function f(x) = (x — 2) log x. Then the equation x logx=2-x |

has at least one root in (1, 2)

(B) has no root in (1, 2)

(C) 1is not at all solvable

(D) has infinitely many roots in (-2, 1)

f(x)=(x—2)logexmmﬁlMxlogex=2—xm
@A) (1, 2)-ts FIATF 9T T AN &My

®) (1, 2)-c5 It A 7]

(C) TN W QIS 77

(D) (-2, 1)-9 SPRYJ AT ST

47. If a, B are the roots of the equation ax> + bx + ¢ = 0 then
lim 1—cos(ax2+bx+c) i
¥=p (x-B)?

. 2
w+b.r+c=0ﬂwmaﬁwawﬂmxhj‘31_°°S((a"'ﬁ)+2b”°) 97 WA @
x— .
1 a’ a?
@) (a-p? ® s@-p*  © -@-p? 5 =By

17
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o fla) : f(a)
If f(x) = L= [ ve@-x)drand = [ g((l - x) dx, then the
1+e* % -
-a) f(-a)
value of L is
. T
e¥ f(a) f(a)
=" L= [ reel-9)draR = [ gl - ) dv CTw@
' 1 i e.\. f( )
-a) f(-a)
;—2 47 I T
1
@) -1 B) -3 © =2 O 1

Let f : R — R be a differentiable function and f(1) = 4. Then the value of
f(x)
i 2t e :
o[ d i ) = 2is
4

f: R — R SRISENY] STMHF IS SR 932 £(1) = 4.
. f) '
% £(1) = 2 77, o Hm [ 2t

x—1 N
1 X

@) 16 (B) 8 ©) 4 D 2

dt, 999 W

It Iloge (x+v¥1+x2

)
dx = f(g(x)) + c then
\/ 1+x°2

o J'loge (x+V1+x2

\[1+x2

f(x) = x_2“ g(x) = log, (x+ V1 +‘x2 )

) qr= f(g(x)) + c | O

2
B) f(x) =log, (x + Vi+22) gt = x?

(©) f(x) =22 g =log, (x+ Vi+22)
(D) f(x)=1log, (x- Vi+2%), g@) = 22

18 %
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»
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Category-2 (Q. 51 to 65)

(Carry 2 marks each. Only one option is correct. Negative marks: —'3)

R
Let I(R) = j e-Rsinx 4y R >0,
0

then,

X 1_eR X -k
(A) I(R)>2R (1-e™) (:3) I(R)<2R (1-e™)

©) IR)= % (1-e®) @ IRR) and :2% (1 -e®) are not comparable

R
¥R, IR) = j e-Rsinx 4y R>0.
0

I0%LY,

T q_.R T 1_oR
A) I(R)>2R (1-¢7%) (B) I(R)<2R (1-e™)

=T 1-¢kR e T (1-eR
©) IR®) R (1-e™) D) IR)9R oK (1-e™) Sgey T

Consider the function f(x) = x(x — 1) (x -2) ... (x — 100). Which one of the
following is correct ?

(A) This function has 100 local maxima

This function has 50 local maxima -

(C) This function has 51 local maxima

(D) Local minima do not exist for this function

f(x) = x(x - 1) (x-2) ... (x — 100) ST RTI6a1 39 |
o S ey ?

A) Rt 1000 TR TS 1 wiIeg

(B) TG 500 WA AT H1 WMy

(C) wrrfe 5110 TR 1 17 wireg

(D) 9% SCIFIT A G TEIH T 3

19
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- -
63. In a plane a and b are the position vectors of two points A and B

-ﬁ
_r@spectively. A point P with position vector r moves on that plane in such a

>

. S5 - - o ) )
-waythat | r —a | ~| r — b | =c (real constant). The locus of P is a conic

section whose eccentricity is

_) ﬁ

® -0
C

- -

(B) |la+b|
C

-5 =

la—-Db]

C

©) 2

- -

+b

D) la2 |
C

O A 8 B R oRE (637 T a 8 b | G R P-a7 SEe (587 =
T | P-RfS e weti s o

| T—al~IT-b |=c @ aT

TICHGE P-97 ALY GI0 39T 17 Cewers!

NERY s =
@A) la—b| B) Ia:bl

5 - -
© la—-Db| D) la+Db|

2c 2c
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55.

56.
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Five balls of different colours are to be placed in three boxes of different sizes.
The number of ways in which we can place the balls in the boxes so that no box
remains empty 1s
55 Rfem avea 7e1 fowfs fafon witam a1t arite 2@ | @t 3r 3ifer =it e SAisfo
71 oAb 31T ToFIN ST I T ©IF TR TQ

(A) 160 (B) 140 (C) 180 ' 150
1 -1 0 2

LetA=|0 1 -1|.B=|1
1 1 1 7

Then for the validity of the result AX =B, X is

1 -1 0 2
WP, A=|10 1 -1|,B=]|1
-1 d 7

M:Bﬁwmm_@mxm .

| =] 1 (3 4
@ |1 ® |2 © |1
7 ' 4 -1 @ 1

Ifa,, o, ..., O, are in A.P. with common difference 0, then the sum of the series
sec (t; sec O, + sec 0,y sec 03 + ... + sec oy, _;sec o = k(tan o, — tan o)

where k =

0y, Oy, ..., O A.P.-(S IR, I AT BB 237 0 | TR

sec o, sec O, + sec 0, sec 0g + ... + sec 0, _; sec o, = k(tan o — tan o)

k=

" (A) ' sin 0 (B) cos® (C) secH @ cosec 0 .
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For the real numbers x & y, we write x p y iff v — y + Y2 is an irrational

number. Then relation p is

reflexive (B) symmetric

(C) transitive , (D) equivalence relation

x, y I3 AP &) x p y T@ IS AREMA Tt x— y + 2 O™ AT W | p T@

A) W B) efesm
(C) &N (D) gy F=4F
0O 0 -1

LetA={0 -1 0 [,then

-1 0 O
(A) Ai1s anull matrix (B) A is skew symmetric matrix
(C) A1 does not exist - AZ=1

0O 0 -1
IMA=|0 -1 0 |=, &R

-1 0 O
A) A= aifEs | (B) A 93t Refoom miffw
©) Al97 ey @R (D) A2=1

If 1000! = 3" x m where m is an integer not divisible by 3, then n =
3 1000! = 32 x m W @I m GG o7 A%y 3 Fivew sty T ©@ n =

498 (B) 298 (C) 398 - (D) 98

22
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60. If A and B are acute angles such that sin A = sin® B and 2 cos® A = 3 cos? B,
then (A. B) =

A8 B 3P®Te™, I sin A = sin? B €32 2 cas? A = 3 cos? B W, ©W@ (A, B) =
B nn nr P (4
— — B — C s L D Ll
@(64J ()(6‘6) ()(46] ()(44)

61. If two circles which pass through the points (0, a) and (0, —a) and touch the line
y =mx + ¢, cut orthogonally then

7% 38 (0, 2) S (0, —a) R, y = mx + ¢ @ ~1f 37 TvSIR 7 ¥R | GOwFCE

(A) c2=a%1+m? c2=a%2 + m?)
(C) c2=a3%(1+2m? (D) 2c2=a%1+m?

62. The locus of the midpoint of the system of parallel chords parallel to the line
y = 2x to the hyperbola 9x2 — 4y2 = 36 is

92— 4y? = 36 HARS y = 2x-47 FAIGAET S1- AN TYRPICR FLRAY T3
A) 8x-9y=0 9x-8y=0 (C) 8x+9y=0 (D) 9x—4y=0

63. Angle between two diagonals of a cube will be

93f% T §foa sfa wouw Ift ==

@ cos™1 (%) (B) sin™! (%J
Y LIreEy b
(C) 5 cos (3) (D) 5 sin [3)

23
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log, (_%] 2
64. Ify=tan! —\, + tan™! s TR th oY -
log, (ex~) 1-6-log, dx”

lim 1 ko ki " (0k
65. 2K+ 4k 46k 4+ (2n)K] =
n- 'nk+1 o) 2.t

2k
A) x

®) .

@)
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Category-3 (Q. 66 to 75)

(Carry 2 marks each. One or more options are correct. No negative marks)

66. The acceleration f ft/sec? of a particle after a time t sec starting from rest is
| given by f=6 — J1.2t . Then the maximum velocity v and time T to attend this
velocity are
RS I T11 &3 ¢ BT 1T T T 3 £= 6 — 1.2 . s STt v
8 & stfSwst cMers 1 T 0T ((Fa9 f fi/sec?)

‘ T = 20 sec '(B) v = 60 ft/sec
(C) T=30sec (D) v =40 tt/sec

' 67. Let T be the curve y = be~¥2 & L be the straight line =+ =1 where a, b € R.
a

o <

Then
L touches the curve I" at the point where the curve crosses the axis of y.

(B) L does not touch the curve at the point where the curve crosses the axis
of y.

(C) T touches the axis of x at a point.
‘ I' never touches the axis of x.

ﬂﬁﬂl"W‘ﬂﬁy=be‘x’a\3Liﬂmi+%=1,a,be R.
a

CITF
A) L, I IS8 y-S0Ha (wieqre = 3
(B) L, T G IF@ S y-SCHa (Ao =~Pf 30 4t
(C) T x-om=rfIw

(D) T FAWIR x-S =P T a1
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68. If n is a positive integer, the value of (2n +1) *C, + (2n — 1) "C, + (2n - 3) "C,,

i ] BN

(n+1)2n

B) 3°
@ f'(2) where f(x) = a2 *1
D) (m+1)2°+!

n FAGEF AT T

(2n + 1) °C, + (2n — 1) °C, + (2n — 3) °C, +....+ 1 -°C_ 47 A T

A m+12°
B) 3¢

©) f'(2) WA f(x) =1

D) (n+1)28+!

69. If the quadratic equation ax2 + bx + ¢ = 0 (a > 0) has two roots a and B such

that oo < -2 and B > 2, then

ax2 +bx+c=0(a>0) IMNFACIT AW o8 P | I o< -2 9R P> 2 7\, 6@

c<0 (B) a+b+c>0
@ a—b+c<0 D) a-b+c>0

26
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a =+ b].Y . ax + bl ¢y
70. Ifa;, b, c;e R(1=1 2 3)and xe Rand |a, +byxr ayx+b, ¢y | =0, then
az + b3x azx + b3 C3

x=1 x=-1

a; by ¢
(C) ag b2 Co| = 0 (D) x=2
ag b3 C3

‘ a, +b1x a1x+b1 Cy
IMa, b, e R=1,23)9R xe RFW, OW@ |ay+byx apr+by, ¢, | =07, qM

a3+b3x a3x+b3 C3

(A) x=1% B) x=_17a

a; by ¢
(C) ag b2 Co | = 0 m ) (D) x=2 Y
ag b3 C3 .

71. The function f: R — R defined by f(x) =e*+ e¥is:
(A) one-one (B) onto
(©) biSective npt bijective
f(x) =.e* + e 7IqT F2WIG { : R — R Baafp

A) G B) SoAfifoae

(C) 932 5% GioT 8 Sofafdas D) 9t 8 Toifafbad ax

27
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72. A square with each side equal to ‘a’ above the x-axis and has one vertex at the

origin. One of the sides passing through the origin makes an angle a

[0 <o <§) with the positive direction of the axis. Equation of the diagonals of

the square

o5 % = DrARRE 43t owar oo Befiet wes o vy« cA By

{aﬁwwﬁm{ﬂﬁﬁmﬁaﬁmwwﬁmma(kmﬂ @
Seotn I | T I RIS T

y (cos o. — sin o) = x (sin o + cos @)
(B) y (cos o+ sin o) = x (cos o — sin )
@ y (sin ot + cos o) + x (cos 0. —sin @) = a

(D) y(coso—sin )+ x(cos o+ sin @) =a

73. If ABC is an isosceles triangle and the coordinates of the base points are

B(1, 3) and C(-2, 7). The coordinates of A can be
AABC 93f; iRz fagrem ft BC €3 B(1, 3) 8 C(-2, 7) (AT ®I | A-7 W%

LAY ) (€]

@ (16 ®) (—%5}

28
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o
74. The points of extremum of J‘-t—-—_it:—‘l dt are
2+e

0

j Eo5tt4 g e/ g
0

1 J_r2

(C) %3 © D) 42

I+

75. Choose the correct statement :
(A) x+ sin 2xis a periodic function

x + sin 2x is not a periodic function

(C) cos (\/.; + 1) is a periodic function
cos (:/; +1) ié not a periodic function
s s e |
Y(A) %+ sin 2v 43S RIS WU

(B) x+ sin 2x 93 IS STHFF T

(©) cos (Vx + 1) 4315 4fiqw w1

) cos(w/; +1) QQ‘EWW?{N

29 .
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