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MATHEMATICS
QUESTION WITH ANSWER KEY

M-_Z(ils g
| MATHEMATICS
Category — I (Q.1'to Q.50)

nly one option is correct. Im'case of incorrect answer or any
more than one answer, % marks will be deducted

e 1 797 11 | g1 O e SRR (A 1 93 Gwm
fret Al K

Carry 1 mark each and o
| combination of

a3 T o1 | 0T O

. ' The approximate value of sin 31° is

A 05 (B) >06 ©(©. <05 (D) <04
sin 31° -G ST T = '
(A) >05- (B) >06 - (©) <05 (D) <04
S : _ L e 5 Ans. (A)
Let £(3) = €% £() = & 10, .ccco., £, () = & 59 for all n > 1. The for any fixed n,
| Lt is | | | :
(A) £ (B) f,()f,_ ()

- ©) . £, f_](.t)...l..f'l'(x) (D) Ifn(xj . 1

N 3 5 n > 1497 O £,(x) = &, f(0) = 1, ooy £y () = ¢ i) | B FRE n-

WG KO T | .

@ f» - B @60

© £ f @) D) £@..f@E

- : Ans. (O)

.~ The domgin of d-efinition of f(x) = ;—:E’lis |

(A) (~o-JU@e) B LU U2

(C) (=00, 1) U (2, ) . D) LU '

Here (a,b)= {x :a<x <b} &[4,b] = {x:a<x<b}

. I — " I ) I' )

fx) =\ fzfjli,l-tﬂaﬂawwenﬁffﬂ

(A) (~o0, 1)U (2,0) : (B) [-1,1]U (2, =) U (-2

€) (=2, 1)U (2,*) (D) [1, 11U (2, )

T4 (a,b) = {x :a<x<b} &[a,b] = {x:a <X < b} o Ans. (B)

P.T.O.

3 - O



&:nnnnmnm

M-2018

Let £ [a,b) R be differcntiable on (2, D] & k € R. Let f(a) = 0 = f(b). .

Also let J(x) = f/(x) + k f (%) Then | .

“(A) J(x)>0forallx€ [a,b] (B) J(x)<0forallxe [ab]

(C)  J(x) =0 has at least one rootin(a,b) (D) J(x) =0 through (a, b)

AL [a,b]—-}RW‘l’Wﬁ[a b] C—W‘ﬂltﬁxke R | 4 f(a) = 0 = f(b)
@R I(x) = £(x) +k £() | ceRa@

(A) S x e [a,b] WS I(x) > 0

(B) Wxe [a,b] ASWIW <0

©) () =0-93(a, b) (S TSS @ﬁ%’t@w

(D) (ab)-@AW@I)=0T" - | 5 Ans. (C)
| et . fl—h)-f(1
Let f(x) = 3x'0 - 7x® + 526 - 215° +.3x2‘— 7. Then hlii}m0 o
. # - .50 -
(A) - does not exist . L ®) isT
' | : 22
a ‘5533 . () is*g'.
. . g L —hy—f
Wwﬁx)=3x'“—7x8+5 21x3+3x2—7 im llm—(-#l
' ' . ‘_ _ h— 0. h’ + 3h
-(Ai' -aawﬁﬁ@i 5 " (B) ‘5@-.3_
' 23, | 22 -
- (€) 52@' - : D) =W T . Ans. (C)

Letf: [a b] - R be such' that f is differentiable in {a b), fis contmuous at x=a & x=b
and moreover f(a) = 0 = f(b). Then

(A) there exists at least one pomt cin (a, b) such that f'(c)="1 (c)
(B) f’ (.\) f(x) does not hold at any point in (a, b)

(C) - at every point of (a, b), f'(x) > f(x)-

(D) at every point of (a, b), f '(x) <)

f:[a, b] — R a1 & f, (a, b) (5 TSN | f, x—ak‘Bx-bﬁWWtﬂﬁ\
fla)=0=f(b) | CTCFE
(A) (a, b)-(5 &S «qﬁﬁﬁc-qamwma'cﬂ:@-f ©=fTX
(B) (a, b) 93 @ e’ £(x) = f(x) T
(©  (a,b) @7 &ifts TS £/(x) > fiv) T@

(D) (a, b) 97 &ifts FFTs £/(x) < fx) TR

4

Ans. (A)



&ﬂk[;l}lﬂnlﬂ

M-2018

Letf: R _4 R-be a twice continuously differentiable function such that
f‘(O)-z.f(] )= f’(0) = 0. Then

(A) fﬂ(o) =0 ' i - (B) : f”(c) =0 for S(?me CeER
(©) ife#0,thenf”(9)#0 - (D) f'@)>O0forallxzo
T PAf: R - R fa- Wﬁmw%m@?qaﬁm
f0)=f(1)=f"(0) = 0 | CTCFLa

@) =0 - - @ L‘_lmﬁicemm@p@:o_
(0 ﬂﬁc#ﬂiﬂ@ﬁf”(c)i(l . (D) X 0-GASH £ (1) > 0 xg |
' : LR T Ans. (B)

If J.‘ sin x - [" coscosz_ sin ""] dx = e SINX £ (3) + ¢, where ¢ is constant of integration, then
f= . . et -

(A) secx-x., -, | o ' (B) x-secx

(C) tan x — .y - (D Xx—tanx -

. . .‘ - 3 =
Zﬁfcsm.\--_[“-cos Sy :|d,\—c3'“‘f(.\)+c’.i§r @chm W f(x) =

: cosr &,
- (A) secx—-x . y m (B) x-secx . Tl
_ (C) tan\— . o _ (D) x-—tanx. | ‘ . Ans: (B)
If.ff (x) sin x-cos x dx = -2(an__ log i (x) + <, where c is thc constant of mtegratlon
- then f(x) = ‘ : '
. 2 - sy 2
B Ty B G
E 5 5 (b%—a?)cos 2x WL W (D) ab cos 2x

gy J‘f_‘(i) sinx cos x dv = 2—(b_21:_a2_) log rf(x) +c R, @YEH ¢ EHW FIF, O[ () =

(4) (b2 —-adsin2x ' . (B) Zbsinox
; 2 - - 3 . o '
(€, (b% - a?)cos 2x D) % cos 2x Ans. (O)
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/2
QS X

10 IfM= f\+2¢N j31“3m = % th“:“the1.falucc-f1'\/l N is

11.

a ' . ' L
(A) ' . (B) 2
L o 2
© P () T+4
‘ /4 :
c0S X wdx":ﬁf TOTE M — tha'mb:@
zlﬁ- J'1+2d)' ) ( +1)2
0 . :
A} B oo - B) 7
9 | 5 : | o 2 .
© %= 4' L | ) Tva
‘ 2014 |
The value of the integral I = j tanx %d.\"is
| ' 12014 o
Jt I & . . . s E z n ‘l-.
() Flog2014. o (B) - 5 log 2014
(©) mlog2014 D) %mgzom
2014 )
I= f dxwwrfﬁami@
12014
Ay % = x
(A) Zlog2014 . ~,(B) 3log2014
(€) mlog2014 (D) %10;;20]4

Ans. (D)

Ans. (B)
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/3 _
12. Letl= j El%'{dx. Then
n/d
(A) =izt | Ly . (B) 4<1=24[30
3 p L |
©) -3 -5_1536[ (D) 15152355
/3 _
R 1= f 2 dx | GIHE
w4
(A) Z=<I<1 . i - - (B) 4<1=2430
© % 51.5%:. | L (D) 1515%—2@ , |
. Bo iy 8 S on . u -  Ans. (O)
c sul2 % _
: _ _'_ ) . glan” (sin_,'\‘)'_ .
13. Th_evalueo.fl:—t J' elan‘.l{sinx);g'_etan"](cosi\')d,_x’ ls.'
A 1 . B =&
€ = Y | 7
s5n/2 .
7 etan'][sin.x) : : o
= j etan"(siru'} 4 etan_l{cus x) d}.—‘qam.ﬁ B
/2 '
(A) 1 T B) T
(©) e s D) w2 Ans. (Wrong)
' | - P.T.0.
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~ The value of -
. 1 + T 2232' 2 z-nﬂ-].
lim = S —sec’ — +......+5€C — |is
n l:llmn {SGC 4n 4n’ 4n
(a) log.2 :  (B) % '
(©) ;; | D) e
lim — {sec +sec —E+ ...... +sec 22 (ﬂ?ﬂﬂ?{:ﬁ
n—cefl 4n ~ 4n
(&) log2 § Y -
© - : | S D e ~ “Ans. (O)

The differential equation representmg the famlly of curves y = 2d(x ++/d) where d is a
parameter, is of - :

(A) order2 = - . (B) degree2

(C) degree3 S (D) degree4
Wdﬁﬁwmwﬁaﬁf 2d(x+\lﬁ)a3WﬂﬁW°‘lﬁi@
(A) 2TF0H o o ) 29sRRE

©) 3 qre RS | : (D) 497 RFE

Ans. (O)

Let_ y(x) be a so]uthn of (1 +x2) a‘%+ 2xy ~ 4.1_'2 =0 and y(0) =—1. Then y(1) is equal to

(A) ®) 3

= N

©) (D) -

T (1 + ) g + 21y = 42 = 0 SRR y(x) 4 A 92 y(0) = -1 | BT y(1)

|
A 3 ® 3
© 3 (D) -1 Ans. (C)
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: o
17. The law of motion of a body moving along a straight line is x =§ v, x being its distance

- 18.

from a fixed point on the line at time tand v is its velocity there. Then

.(A) acceleration f varies directly with x

(B) acceleration f varies inversely with x

' (C) " acceleration fis constant

(D) éccelcfation fvaries diréctly with t E

ﬂﬁ?@ﬁwmﬁhﬂtﬁﬁx— vi, TITT 30T ¢, v’-ﬁﬁ%@ﬁlﬂ’q\\bﬁ

(A) GV £, 197 T SRS I |

(B) : T £, 93 ﬁrﬁ_ e oot i |

(C) WU

(D) TR £, - 0 SRR T |

Number of common tangents of y = .\'? and y ==x2 + 4). 4 1s

(A) 1

€) 3

s s 52t e |
y=x% 8y =—x? + 4x ~ 4 - YR =opfrapg 72T

(A)- 1

€ 3

(B)

(D)

(B)

(D)

'W@rﬁwﬁﬁﬁiﬁﬁmw‘m | GTCSA

2

4

[89]

Ans. (C)

Ans. (B)
P.T.O.
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: o Given that n numbers of A.Ms are inserted between two sets of numbers 2, 2b and 2a, b
+19.  Given : ’

s ] : h
where a, b € R. Suppose further that the m'

means between these sets of numbers are
same, then the ratioa : b equals

(A) n—m+1:m | o e (B) n-m+1:n’

.'(C) n:n- m+1 e : (D) m:n-m+1

. a, 2b!£.‘?¢'~.2a bmmnﬁ\wmwmwiawa beR |

mw@ﬁﬁmwmwwwmlmmﬂra bT@

(A) a=m+lim = (B) nm+1l:n
S @ maemrl o @) minemt Ans. (D)
CIfx +Ilogm(1 +2*) X long o+ loglo6then the value ofx is’ |
1 7 . 1
@ 3 o
© 1 S E D) 2
&Fx + Tog o1+ 29 =x log,( 5 +log,( 6 T, S x-93 1 7
(A) 5 (B) 3
©.-1 - Y - Ans. (C)
- 10 : _ |
IfZ =sin 11'--1cosgl:"££then e L=
=0 -
A) 1. . . ®) 0
©). i .o . S -
27 % 27r 10
Z,=sin ] ~icos s T3 7,
r=
(A) -1 | (B) 0
© i

(D) -i | ~ Ans.(B)

10
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23.

24.

&nnnnmnm

M-2018

Z

: L .
If z| and z, be two non zero complex numbers such that Z + 2, = 1, then the origin ang

the points represented by z, and z,
(A) lie on a straight line - (B) fOI'ﬂl. a right angled tr’iﬁngle
(C) form an equilateral triangle : (D)_ form an isosceles triangle
: z, ;
Z, Gz,i%@ﬂ@ﬁazﬂﬁtﬂﬁ?{ﬂ—qf—l— I | Gt A @3¢ 2, 8 7,-q7
AR ez

(A) TR A ®) g 92fl e fagst o wa

(C) ﬁ*@wﬁw&@@ﬁhm' (D) T @fl sfare frges o1t g

L ' Ans. (O)
If b;b, = 2(c; + ¢,) and b1= by, ¢, c, are all real numbers, then at ]east one of the
equations.x + bl\ te = 0 and x2 + b,,,\ = c; =0 has

(A) real roots

(B) purely imaginary roots _
(C) roots of the form a +ib (a,b e R,ab#0)
(D) ' rational roots

b, = 2(c, + ¢ T, bl, by <, C Wm EmQT CIOFE AT
R+bx+c =082 +b2x+c2—0tﬂﬂwﬁlﬁi%ﬁ'

(A) SIS IR |

(B) R s o Ye

(©) a+ib(a be R, ab#0) ST TS UFE

D) TWASIFR| _ Ans. (A)

The number of selection of n objects from 2n ob_]ects of which n are identical and the rest
are different is

(&) 20 B - ® 2!
() 2"-1 - . (D) 2141
| 2n SRYF IV n TRYF QI WOR 932 I n R4 fom fox 4a0g | n HIT T8
fRABR Golie it 2@
(A) 2" ; (B) 2n-|‘ :
(C) 2"-1 _ (D) 271+ Ans. (A)

‘l 1 P-TcOn
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26.

27.

(&) 2.nc s

(C\ n+2C|+2

Ay @2<ren), |,

(A) 2."C,,,

@ =0y,

The number (101)'% “1is divisible by
(A) 10t ‘ '
© 10 -
| (101190 _1 i R et =t frsTST 7

() 10t

©) 108

(B) "™'Cpy

(D) nt+l Cr

SR C,+2."Cpyy +"Crip WARTA -

(B) -nHCr-H

(D) In-HC]-'
B) ‘108

.(B) 10°

D) 102

(@) 1072 -

&:nnnnmnm

Ans. (C)

Ans. (A)

If n is even positive integer, then the condition that the greatest term in the expansion of

(1 +x)" may also have the great;f:st c'oefﬁcié;nt is

n

(A) Ti3<x<

n+1-

© n+2 X<

n %

B, Fag sx=

n+1

© A A

12

N

n+1

n+2
(D) n+t3

(B) n+l<.\“(l

(B) : SXC

XS

; ; " n+3
. (D) n_+3<"‘<n'+2

n-+ 1

n+3
n+2°

1 G o ST O ST 2 (1 + )1 47 o e AT STzt R 2 T

| Ans. (A)
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4 7 0 13 -1 5
€l 2 1 -3 |=AThen| -7 -1 25«
3 4 1 ' 21 -3 -15
(A) A? (B) '-_AZ—AJrl}
(C) AZ-3A+] (D) 3A?%+5A-4l,
(1, denotes the det of the identity matrix of order 3)
=188 | 13 -11 5
A= | 3 |mew| 7 -1 25 |-@AEHAE
3 4.1 21 -3 -15°
(A) A? | _ (B) AZ-A+1,
(©) A2-3A+] (D) 3A2+5A-4lI,

(I, Q4T 3 manﬂfﬁmﬁcfmﬁ*w)

; _ I 2 43
If a, = (cos 2rm + i sin 2rm)'/9, then the value of | 2 B &
' : o a 'a-a
{3 : : N 78 9
S I S - B -1
© o . | - (D) 2
la a a
oW _
qftt a, = (cos 2rm+i sin 2rm) P &, O | % %5 | -QT A
‘ ' a a a
: 18 9
(A 1 ‘ (B) -1
< o - . D) 2
. 2r x  n(ntl) ;i E
- n
IfS,=| 621 'y n?(2n+3) |,thenthevalueof 3 g jsindependent of
4r3-2nr z n3(n+l) p=]
| (A) xonly “(B) yonly
(C) nonly ; (D) x,y,zandn
2r x  n(n+l) . '
. qﬁsr= 6r2 — l. y n2(2n +3) =, [ Z S
4r3-2nr z  nd(ntl) =1
(A) Oy x FRe (B) gy FRers
(©) ‘Gmn%ﬁm‘ﬂ; : (D) x,y,2z3n fARCTE

13

Ans. (A)

Ans. (C)

Ans. (D)

P.T.O.
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ar cquations have non-trivial solution, then

31, Ifthe following three line
v+ daytaz= 0
v+ 3by +bz= 0

: .‘-+2c)l+cz=0 . . - - ..

(A) a,b,care in AP, (B) a,b,careinG.P..
+c¢=0

(©) a, b, c are in H.P. (D) a+b c=

WWWWWWW w&

x+day+az=0 .
x+3by+bz=0

x+2cy+cz=0

(A) -a_,h,cwaq%c@w
(B) g,b,éﬁsvﬁfﬁaaﬂf‘@csw
(é) “a. b, ¢ e asifieTe AP
@ appres0T Ans. (C)

32, OnR,a réls‘nion_p is defined by xpy if énd only if X —y is zero or in_‘lational. Then
(A) pis cquiv;.lence reiation ' |
(B) p islre'ﬂexive but neither symrﬁctric Inor_t_rs:méitive '
(C) pisreflexive & symmetric but not transitive
(D) p is symmetric 8.. transitive but not reﬂexwe
o5 R-q 96 57 p anﬂ@mm@sﬁrﬁmm \pyi@'ﬂﬁitﬂ?\ mﬂﬁa -y
a TSPFPT 24 | (TP
(A) p QT TaF
(B) p T 37 355 p e 73, Sisapwaiiel 7
© pPm s dfien i p sreapmaiet 7
() p e o s g p o 7 | Ans. (C)

14
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_ " On the set R of real mImbers, the relation p is defined by xpy, (x, y) € R,

| <2 then p is reflexive but neither symmetrlc nor transitive,

A) if X ¥
A) if] ic but not transitive,

(B) ifx—y<2thenpis reflexive and symmetri
enp is reflexive and transitive but not symmetric

(D) ifx> ly| then p is transitive but neither reflexive nor symmetric,

T SR CT6 R- tﬂpwﬁ‘mmfﬁ‘wmmﬁ“wm xpy, (6 y) € R
(A) T fe—y| <2 TR, p P g ofiem a1 RN 7
(B) ﬂ%x_y<2iﬂ—@,pweﬁwﬁsﬁww%w
(€) ’Jﬁ|x|zy'i§lw,pw&ﬂﬁﬂ5ﬁ@ﬂﬂﬁﬁiﬁﬁ%ﬂﬂﬁﬂ'

" (D) ﬂﬁx>|y]i§l€@,pﬂ%ﬂﬂ%%€_w?ﬂﬁ%ﬂfﬂﬂ | Ans. (O)

34.

35.

Iff:R— Rbe dcﬁned by f(x) = ¢* and g : R — R be defined by g(x) = 2 The mapping

gof:R—>Rbe defined by (go f) (x)= g[f(x)] V x € R, Then
(A) gofis bijective but f'i is not mJectlve
(B) gofis 1nJect1ve and g is injective '

(C) gofisinjective but g is not buectlve

(D) gofissurjective and g is surjective

f: R—)IR‘QWST\WWCITf(x)—e”Gg RaRtﬂWﬁ"W@g(r) *|
foatgot: R—)]Rtﬂﬂ?@l@”k@l_@m@(goﬂ(x)—g[fu)] 5Pe x € R,- 97 &) |
R

'(A) g o £ 0 Bfifbadt e £t foaet -
(B) gof i fbad G2 g Gl o -

€) gof s Bad 58 g atas Toiffbad 7 "

(D) go rOoifftEe 93 g Sofafbas Ans. (C)

In order to get a head at least once with probablllty > 0.9, the minimum number of times

.a unhlased coin needs to be tossed is

(A) 3 (B) 4

G5 D) 6

Wﬂwmmwowwﬁmmwaﬁww (unbiased)

TaI FHATE To41a fHAFE PI0o 31 B 1 26
) 3 B) 4
Ans. (B)

©) -5 . .
W £ ® - P.T.0.
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A student appears for tests
or 1, III. The probabilities ©

1
] If the probabilit)f of the student t0 be successful is 3 Then

I, 11 and IIL. The student is successful if he passes in tests [ []
f the student passing in tests I, 11 and 11T are respectively p, .

and'i.
11
© a1 (D) '*""_'
g STt PR <13 I 116111@|WWW5@5%C’” 1L #1551 w3y

®) q(l+p)=
O L+io1

(C) Pq= P q

Ifsin 60 + sin 40 + sin 20 = 0, then general value of 8 is

nmm . K oy .
(A) FonitE3 (B). 4.0 Eg
. ] ¥ ' n
(©) 4,2n1t 3 (D) 4,2n hip
(nis 1nteger)
g%t sin 60 #sin}l@ +sin 20 =OT{?J, O 6 ?IW“TW‘-{_@T
' nn i, B .. :
(A) 5,Om x3 B) . HTK, e+ T
2 6
nw
(©) T 2nm +3 (D) T, 2n % '

(n 22 516124

Y (. e
IfO<A < , then tan™! [2 tan 2A] + tan™! (cot A) +tan~! (cot? A) is equal to

; __
W g B) = © o @ 3

‘0<A<£’-EC?I tan~! lt 2, -1 - ‘
SAZZEE, 7 tan 2A |+ tan™! (cot A) + tan~! (cot® A) 9T W

T :
(A 3 (B) =« (@) 0 (D)

16

NA

wwwwmwp,wzmﬁ

Ans. (A)

Ans. (A)

Ans. (B)
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39. Without changing the direction of the axes, the origin. is transferred to the point (2,3)

Then thccquationx2+y2—4:t{—6y+9=Ochange5 to

(A) w+yi+4=0 . | B) +yt=4

(C) 4y’ -8r—12y+48=0 (D) 22+y2=9
W‘%WHFWWQJ)WW’@IW_

X 4y — 4y 6y + 9 = 0 57 AFRfSs Sz 3=

o _\3_+y'2+4=0 g B) R+yP=d

© P+y-gr-12y+48=0 (D) L+y2=0 Ans. (B)

40. The angle between a'pair of tangents drawn from a point P to the circle

2+ y2 Ay 6y + 9 sm a+13 cos? o= O is 20 The equation of the locus of the point

Pls ; : .
(A) *?+y?+4x+6y+9=0 (B) FP+y —4x+6y+9=0
(O P+y-4x—6y+9=0 . - (D) R4y244r_ 6y+9=0

C'-T\BEITU{KQCJ?{@‘.19+y2+4).—6y+931n2a+13cos 0= 0-43 3128% 7] P (T 08
W%GWWWWZMWPWH%HWW |

(A) P+y2+4x+6y+9=0 : (B) x2+y2—4x+6y+9=0
©) x‘2+y2j4x—6y-!-9=0. (D) .12+y2+4x-—6y+9-=0
' : ' ' Ans. (D)

41. The pomt Qi is the image of the point P(1, 5) about the lme y=x and R is the image of the
point Q about the line y = —x. The c1rcumccnter of' the APQR is

®) 61 L ®) 5,1)
© -5 (D) (0,0)

Y = x ST ANTF P(1, 5)-'51?2!1‘6%’35&'1(21%?&1&2 y = —x SRETC SACICE Q-9
ﬁ%ﬁﬂ’@kﬁﬁlwmc)wamﬁmﬁ '

(A) -(5,1) (B) (-5, 1)

. (D
© a,-5) D) (0,0). Ans. (D)

' ' T.O.
- - | 17 | il



42.

43.
- chord of a circle S, whose centre is (2, -3), the radlus of Si is

&!ﬂll[[lllll_ll!ﬂ

M-2018 aa ntE gl e e

The angular points of 8 triangle are A(=1, =7), B(5, 1) and C(, 4). The equation of the j
bisector of the angle ZABC s ‘
(C) y= 7x+2 (D) 7x y+2
qﬁﬁww iR R =81 TN A(-1,-7), B(5 1)\3 C(1, 4) | GTCRA LABC
g RO TR T
- (A). x=Ty+2 (B) 7yfx_+'2 ,
=% D) Tx=y+2 .
() e (D) Tx=y+2. Ans. (B)

If one of the d1ametcrs of the circle, gwen by the equatlon x2 + y +4x + 6y — 12 = 0, is a

(A). AT unit AP | 3\/§umt
- © sl - (D) 2\{3 unit
‘ x2+y2+4x+6y-12 oqmﬁtqasﬁama -3)@Eﬁﬁéswa¢ﬁ@n|wws-
aamﬁa‘v‘f
@) Niawe B) 35 9T
- © 'SI\EQW D). 2R

44.

Ans. (A)

A chord AB is drawn from the point A (0, 3)-on the c1rcle x% +4x + (= 3)>=0, and is
extended to M such that AM 2AB The locus of M is

| A) RHP—fiby+ |
_ Y~ 8x—6y+9= 0. AR - '2+y2+'8r+6y~'1-9'0

_(C) xz"')’z"‘& 6y+9 0

.'(C) "'2+Y2+34 6y+9=0

(D) xz+y2 8x+6y+9=0

g+4x+(y 32 =0- ‘ﬂ‘q'fb“'lﬁ‘ﬁA(O 3)@@@?}71«5@5\%—@\3@3@"”“ M
mﬁsmmm zABmlcﬂmM QF TBVIRAY T

(B) x2+y2+8x+6y+9=0
(D) x2+y?—8x+6y+9=0

s Ans. (C)
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_ §. & _ ‘.
Let the 'eccentricity of the hyperbola'%—%§=1 be rec|pr0(-,a] to that of _.the ellipse
45. . .
12 +9y? =9, then the ratio a? : b? equals
Aa) 8:1
)y 9:1

B) 1:8
(D) ].:9

SRR m§—§= 1-4% @g@a@ %ﬁ@f Ry =90 @m SARE |

C@a?: bGATATE ,
(A) 8:1 .. @®) 1:8
© 9:1 : D) 1:9 Ans. (A)

46. Let A, B be two distinct poénfs on the parabola y? = 4x. If the axis of the parabola touches

a circle of radius r having AB as diameter, the slope of Ithe line AB is

L 1
& -7 ®)

T

2
© 2 ) %

_qamsraq@',e—.-z;x.qawmqumﬁa—!mﬁ@mﬁmﬁs, AB T 6 £
wmﬁﬁﬁﬁ@ﬁm%gﬂ;wmmmmm ; | ,

' st Al 2.2 -
@ - ® © 3 ©) -%
| ' - Ans. (C)

47. fet P(at?, 2at), Q, R(ar?, 2ar) be three points on a parabola y? = 4ax. If PQ is the focal
chord and PK, QR are parallel where the co-ordinates of K is (2a, 0), then the value of ris

_t 1-t2
A) 1-¢ (B) T

2+ 1 I'F;l
© t (D) el

TA ¥ Path, 2at), Q, Rar?, 2ar) tﬂﬁ?{@' y?2 = 4ax-q7 Ooifar foaft = | 3 PQ
ftqefta AfsenT St 27 93 PK, QR STHIERIET R @I K &3 TAIF (23, 0), BIOHA 1-
Q7 T

t 0
&1 . 2_1
© _ D) =% Ans. (D)

¢ 19 | P.T.O.
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- 49,

50.
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2
o X a0 . ; ;
Let P be a pomt on the ellipse g +% = 1 and the line through P parallel to the y-axis

the circle v+ y2 9 at Q, where P, Q are on the same side of the x-axis. If R is a
meets the v

point on PQ such that RQ 2 then the locus of R is

BB
.2 1
@ S (8) -39*1
Falip
©) —i+-}z§- D) 29 9'1
Hﬁﬂl’ﬁ’ﬁjﬁ _16ﬁw@ﬁﬁﬁﬁiaawﬁﬁﬁﬁywwwﬁ

@2+ Y -93@@()%@6@?% @A P, Q x-OICFA IR e U | 4 R,
1
PQ- m@vﬁanﬂaﬁﬁﬁiﬂmm 7 B R-98 FBRMY 2

2
o 2y
(A) ‘5*'4)9&‘ B) z9t%9=1
; 2
2 ¥ o2 ¥ _
(©) 3+i%=1 @) 5+9~1 Ans. (A)
| &3 £ .
A pomt P lies on a line through Q(1;-2,3) and is parallel to thc lmc 1-4"% IFP _hes
on the plane 2x +3y — 4z + 2= 0 then segment PQ equals to '
(A) \f_Z units (B) \]—2 units'
(C) 4 units - (D) 5 umts

QU, -2, 3) ﬁ"'i’i‘lﬁ i< ’f—' —- @ W Gaisa Sofie /g P 1 TR
P, n+3y—4z'$22=om%ﬂﬁtiﬂ,mmr5ﬁm§qm

&) R (B) 39T
(C) 493F '(D)- 5 a3

Ans. (A)

The foot of the pcrpcndlcular drawn from the pomt (1, 8 4) on the line joining the points
(0,~11,4) and (2,-3, 1) is

(A) (4,5,2) (B) (-4.5,2)

<€ @-5 2)- (D) 4,5,-2)

0, ~11, 4) 82, -3, l)ﬁwx\mwﬁmu 8, 4) TS SiF® 7
' ﬂﬁﬁ‘@’ﬁ:ﬁm?ﬁ |

(A) 45,2) | (B) (-4,5,2)

€ @4,-5,2)

D) @572
6 . ' Ans. (D)
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Category — II (Q. 51 to Q‘ 65)
on is correct. In case of incorrect answer or any

Carry 2 marks cach and only one opti
combination of more than one answer, /2 mark will be deducted.

QﬁWWIWW%ﬁZWW|WWWWN@HQWWﬁ@
R aﬂi‘rznrq'l | -

. 51. A ladder 20 ft long leans against a vertical wall._The top end slides downwards at the rate
: hich the lower end moves on a horizontal floor when it is

of 2 fi per second: The rate at W

12 ft from the wall is _
8 ; 6
A) 3 : (B):? |
3~ | 17
© 7 - D) 7
20Tﬁma¢%ﬁWWnﬁwﬁmmlnﬁﬁaﬁﬁﬁﬁmzfﬁmﬁm
forc APICR | 7R - @a%ga@ﬁﬁﬁmwmlz@@a—m—wwmw
8
@ 3 CR
(©.3 o 7
- Wt Ans. (A)

ForO0<p 5-'1_ and for any positive a, b; let I(p)=(a +b)P, J ('p) =aP+ bf;, then

A 10)>I @)
B 1@<IE

© 1< @En05&16)>)@in B-m]

52.

(@ [@<IEin Bw] &1 @) <I®)in[0,5]

] 4TS AP a, b€ S A I 1(p) = (a + b TRIE) = aP + b,

0<p<1@RA
A) 1@>1®)
B) I(P=<I®E

(€) [0.‘3‘]-6G l(p)“(p)“&[%,w} @ I(p)>J(p)

Ans. (C)

P “} - 1 (p) <J (p) GR [0, ‘;']-C'GJ P <1®)
’ p.T.O.

D) (£
it ,[2’
' 1
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Lagatataf patf—famaF -] Koot vectom A vector 3, in e

: _ L . |
. | projecti is ==, is given by
plane of o and E, whose IprD_]eCt-lOn on Y is \ﬁ g

A

)
@) 1+3j-3k

(hyiafeni-3k- B) 1-37-3k

&5 ~iiafask - (D) - 1+37-3k
v . Ans. (B)

Let &’,Ti', -y’ be three unit vectors such that aﬁ = fx}? = ( and the angle 'be'tw_een B and-f

is 30°, Then ¢ 1s

@) 2BV ® 2Bx7)

© 2@xy) © BxD

A 3 0, B, ¥ fofs aw-t@a GhC| czx'a’;ﬁ =0y =049R P 8y -97 TR @

30°| CIOW G5
A 2BxY) . B) -2 x7)
© 2@xy) @) @Ex7)

Ans. (C)
22
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55. 'Let z, and z, be complex numbers such that z, #z, and |z, | = |2‘2I. If Re(z
lm(zz) <0, then; e is
2)=12
(A) One ' (B) real and positive

56,

57,

(C) real'and ﬁcgative
LGESFARL zljﬁﬁﬁaﬂﬁqmﬂzl qtzz\?,lzll = |22|I

z +22

T Re(z)) > 08 Im(z,) < OWEH o=

(A) 9% - (B) I GLR
(D) ‘mqﬁmﬁasmﬁ

(C) I G YA

(D) - purely imaginary

IV' CAREERINDIA

|)>Oand

" Ans. (D)

From a collr:ctlon of 20 consecutive natural numbers four are selccted such that they are -

not consecutwe The number of such sclcctlons is

(A) 284x17 ®) 285 x 17
- (C) 284x16 (D) 285x16

20%%%?@1%&%@%mmﬁwwamm@wmmm@mﬂ@%

ﬁaﬁaaﬁfﬁﬁwﬂnmmwmmﬂﬁﬂw

(A) 284x17 B) 285'><_ 17
© 28.4 x 16 (D) . 285x 16
Rl WY
_ . cos— - sin—
- The least positive integer n such that &
' ~sin= cos—
B -4 p” 4 .
(A) 4 . (B 8 € 12

n-9q @ FEGH LTS 6N JER Sy
n ' -

T . T ) .
COoS— sin— w i
- ?: GFfG 2 FIAR G- GH 71, ©f 75T
-—sinz cosz '

(A) 4 (B) 8 (©) 12

23

(D)

(D)

16

16

Ans. (A)

is an identity matrix of order 2 is

Ans. (B)

" P.T.O.



58, Let pbea relation defined on N, the set 0
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f natural numbers, as
p={(Yy € NxN:2x+y= 41} Tht_an.‘ |

(A) 'p is an equivalence relation “(B) p is only reflexive relation

(C) p.isonly symmetric relation | (D) p is not transitive

AT A G153 N-q 7 p ARSI SIS TR

p={(ry)e NxN:2x+y=4l}

59.

et i) =

60.

(A) p GO T8 (B). p BYR P HTR

(©) p 8L i 7T (D) P SRR T

o . | DAL Ans. (D)

(1+x0 @+xb 1 |
_If the polynomial fz) = | 1 (1+x)* (2+x)® |, then the constant term of f(x) is
| @+xp - 1 Q+xp |}
@) 2-322+2" ®) 2+32°+2°
©y rTeagi-g® @) 2-3.2°-2"

[a and b are positive integers]

| aExr e 1
I (1+xp @+xP

@2+x)p 1 (1+x)2

=, O f(x)-47 $3F Ml 7

@A) 2-32°+2% (B) 2+32°+2%
© 2+32°_2* - 2o’ -n®
[a\8 b ¥AIGIF sjeftemm Ans. (A)

A line cuts the x-axis.at A (5, 0) and the y-axis at B(0, -3). A variable line PQ is drawn

perpendicular to AB cutting the x-axis at P and the y-axis at O, If tR
then the locus of R is Y Q. If AQ and BP meet a

_(A) _12_+y2—5x+3y_=0 3 (B) '33+y2+5.\-+3y=0

(©) “R+y2+5x-3y=0 (D) *2+y -5y 3y=0

QD" e X-SPHF A(S, 0) ﬁﬁt@ G y-STSHE B(0, -3) ﬁ"’iﬁ @ A | il
PAREETNT G 2 PQ, A1 AB-@ vt o7, g X-SPFCF P Rrw @ y-wpees Q RA®
& | I AQ @ BP, R-Reite fifers =277, @ R-q SIVRAAY T

(A) x2+y2 -5x+3y=0

(B) ¥+y+5x+3y=0
€) 2+yr+5r-3y=9 y

(D) .\‘2 = y2 — 3y =0
24 . | Ans. (A)



61.

62.
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x2+y2—2x—4y—20=0.Let B(1,7) and D(4, -2) pe

Let A be the centre of the circle
hat tangents at B and D meet at C. The area of the

two pmnts on the circle such t

" quadrilateral ABCD is

(A) 150sq. units ~(B) 50 sq. units

(C) 75 sq. units |
W24y —2x—4y-20=0qSH FEFTA | FTIAB (1, 7), D4, —2) @ q0e7 Boifie o
ﬁﬁammaenﬁrwﬁ—ﬂ%@cﬁﬁr@ﬁﬂmr@ﬁmcnaq@@m

(D) 70 sq. units

(A) 1503 93F - (B) 50 a‘sf T
©) 7539 (D) 70 3 97T
' : Ans. (C)
—2sinx, _if.vc_S*'ziIE
Letf(x)=Y Asinx+B, f—% ' 2 Then
cosx, . 1f 2
(A) fis discontinuous for all A and B-
(B) fis continuous forall A=—1andB=1
(C) fis continuous for all A = land B=-1.
(D) fis .co_nti'nuous for all real values of A, B
2 W | b1
-2sinx, ﬂﬁxs—ziﬂ
MA@ =9 Asinx+B, W-5 <x <% 20| orowem
cosx, ﬂf“?x?%}@'
(A) ST A, B-47 S { Spies
(B) A=-1,B=1-93 & f I8
(©) A=1,B=-1493 %" f3ws
(D) A, B-93 3351 I ] £ S Ans. (C)

- - PRTO.
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65.

&:nnnnmnm
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The normals to the curvey =x2—x+ 1, drawn at the points with the abseissa x; =0, ¢
¢ no :

and x; =7
: ir wi dicular
(A) . are parallel to each other (B) are paltr wise perpen

'(C) are concurrent: - (D) are not concurrent

. |
Ry =+ -A+luﬁﬁﬂﬂﬁﬁﬁc6§@ﬁ, =0,x,=-1,%" 2’m3ﬁﬁ@%m6 oo
(A) * IRIGH TR (B) lfto oIt QP SPIER S =TT
o R (D) TRYW
~ - | Ans. (C)
‘Ti'le ,equatioq X Ibg x= 3-;—x
(A) hasnorootin(1,3) (B) has exactly one root in (1, 3)
(C€) xlogx—(3-%)>0in[l, 3] (D) x_1ogx—(3-x)'<0in[1',3j
xlogx 3- xﬂﬁw
(A) (1 3)—5@3%@1@3 (B) -'(1,.3)-@'@133%@;@
© '[1,3]-65 x log x— (3-x>0 (D) [1,3]-(5 x log x— (3 —x) <0
| Ans. (B)

Consider the parabola y? = 4x Let P and Q be points on the: parabola where P (4, —4) &
Q (9 6). Let Rbe a pomt on the arc.of the parabola between P& Q. Then the area'of
APQR is largest when ; :

(A) ZPQR =90° (B)' R(4,4)

-~
©)- R(‘* 1) ©) R(: ‘lJ

S 52 = 4x BB P (4, 40 Q 0, 6)Eﬁﬁﬂilﬂﬁﬁﬁ@ﬁm%ﬁa P\ Q-7
WWRqﬁﬁﬁlmapQR-mamﬁWm |

(A) ZPQR=90° (B) R(4, 4)

(C) RG:, 1) (D) R(l,ﬂ Ans. (C)

26
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Categorv 11 (Q.66 to Q.75)

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

" not marked and also 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 considered wrong,
but there is no negative marking for the same and zero marks will be awarded.

- @7 7 9IRS T 5w | mﬁsﬁh@@aﬁmmm@mﬁmw@wmm
TR T TS 577 ol {1 A SR AN 2 x T b AT O (TS JHR S Yt
+W@¢iﬁ%@a%¢wmﬂtmﬁmwwa@mﬂmmwﬁwm
TR TD\S T e o S T 4T G T | S GO GG 79 i Ahe

11, SR W 7L AN |
[ J
: x> cos 3
66. LetI=J2+—1\d.\ Then
A
1 1 ' l 1
(A) ~2<.I‘C_2 : (B) _-j-(l\(-:';
© - s o B o
(C) .1_<1<1. | (D)--‘.z‘_‘"z
1
x> cos 3
nﬁ'ﬁ'._l— 2°fsa‘¢\|mm
0
g | S
(A) —3<I<3 (B). -3<I<3
C) -1<I<l (D) —§'<l.<§
_ 2 ¢ 2 Ans. (A), (B)

67. A particle is in motion along a curve 12y = x3. The rate of change of its ordinate exceeds
that of abscissa in .
@ 2<x<2 B =2 Q) x<2 ©) x>2
Gfl TP T 12y = x Wﬁﬁwm | B2 QO ARG R G A
ARRGT 2 @ TR T4
(A) ‘—2<x<2 (B) x=%2
: (C).r- ol 2_ (D) x>2 Ans. (C), (D)
‘P.T.O.
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& the parabola y* = ax, 8> 018 (ﬁ) a? (—’-t - %)
(A) 8ma’ | 27 2) |
16ma’ (D) «© ('5' +3a

s | SIBEE CGFATE -
. ‘@’Kﬁﬁ@\3+y2=2ar8‘5|ﬁ§@y2'=m‘,a>Ofﬂﬁww_ b
X-OICHe - ) | | |

N | 2 (T 2.]

(A) 8ma’ (B) .2*|7-3

wa- . : )

o lema? s e ( 2, 332)
e o 3 % Ans. (B)

-3 ' < a3 | ' of 3 + ax
69. If the equation % — cx + d = 0 has roots 'equ'al_ to the fourth powers ?f the roots of x
+I'b =0, where a2 > 4b, then the roots of x2 — 4bx + 2b2 — ¢ = 0 W.ill be
(A) both.rcal 3 - (B) - both negative
: (C) both positivé ' “(D)  oné positive and one negative _
ﬂ-a+d=om%®,ﬂ+u+b=om%ﬁmmmw
Wazwﬁ,mi2—4bx+2b2;c=051ﬁﬁ@mqﬁk§@ﬁ{s;@f .' :
(4) CSERIRT - ®) TorR yetie |
©) Torz D) 93fb e @ ol et |
| e | Ans. (A), (D)

70. On the occasion of Dipawali festival each

student of a class sends greeting cards to
-others. If there are 20 students

in the class, the number of cards sends by students is

(4) 2c, : (B 4B, .. (e 2 x¥¢, (D) '2x3°P2
ﬁmﬁgm@mmﬁmﬁhw_wm@mmmmﬁ
w%zomﬁww,mcﬁ%@afmmn | - |
1) &g ~(B) p, (C) 2x 2, (D) 2x ?01;2

28 - Ans. (B); (é)
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72.

73.

&nnnnmmn
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In a third order matrix A, a; denotes the element in the i-th row and j-th column. !

Ifa'ij = () for i=j

=1fori>j
=~] fori<j
Then the matrixis -
'_(A) skew symmetric 7— B) symmetric
(C) notinvertible . D) non—smgular
’G@oﬁwmﬁjﬁx& cm-swﬁe;sqw@ﬁﬁﬁa cmm
UNK"T a; —0f0r1—
. =1 f0r1> ]_ -
=—1fori<j
(A) ﬁa%aw (B) afem -
(© ﬁﬁﬁ’r—mﬁw@ '(D)-. o-Ri1E mits

Ans. (A), (C)

The area of the tnangle formed by the mtersectlon of a line parallel to x-axis and passmg
_through P(h, k) with the hnesy xand.1+y 2ish2 The]ocus ofthepothls
(A x=y-1.- - (B) I*-(yﬂl) (C) 'x‘"1+y D) x=-(1+y)
“ P(h, k)ﬁﬁﬁ@awwwtﬂﬁ\y x\3x+y zwﬂwwsﬁs@
;%QCWWWIPWWWWE A P
W Eey=t @) x=o@=1) Q) ¥=1+y (D) x=-(1+y)

Ans. (A), (B)
A hyperbola, havmg the transverse axis of Iength 2 sin 9 is confocal with the elllpsc
3x2 +4y2=12. Its equation is :
(A) 2sin20-y 2cos?9=1 I (B)' x2 cosec?® —y2sec?0=1

(©) (F+y)sin®d=1+ y2 (D) 2 cosec?d =2+ y2 + sin0
aﬁww&wﬁz sin 6 | ‘?ﬁrqwfﬁhl+4y2 12 @“ﬂqmmﬁs:iﬂa
(A). ¥ sin29 - y*cos?0 =1 (B) 2 cosec’ —y* sec?0=1
@ (2+y)sin?=1+y? (D) ¥ cosec?0 - 2+ y2 + sin%0 |
' w - P.T.O.

29
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PR - cos(_;cg)' 0 then assuming k as an integer,

l 1
(A) f(x) increases in the interval [2k o ’-Z-EJ _

1 1
(B) _f(x) decreases in the interval (Ele_ , ﬁ)

_ o 1 1
(C) f(x) decreases in the interval (Zk +2°2k+ 1)

; 1 ]
(D) f(x) increases in the intcrval [21(' 20 2k n J
wmaff(x) cos( ) xaeomwcak?ffwzmw
(4) W(Zk =T Zk)tG fix) zﬁqaa‘rm

(B) W(2k+1 Zk)mf()mmﬁ

© o )“"f‘*’m‘“‘“
(D) | S ( )@f(ﬁ)w‘f‘”"' Ans. (A), (C)

75. C'c_msider the function y = log, (x+ .\fxz +1), a> 0, a# 1. The inverse of the function
. . | ;
(A) does not exist (B) isx=log,, (y +1Jy? + 1)
(C) isx=sinh(y /n a) | (b) is x = cosh (— yin l) '
| : a

y=lq_g; (r+VZ+1),a>0,a%1 tﬂtﬂwﬁamﬁﬂﬁsw

. (A) ofFy Cou . ’ -
, ‘ B) x= 10!§|;a (y * y2 + l)
| (C)  x=sinh(y In a) , (D) x=cosh (—. y ;’nl)
: _ a

Ans. (C)

30



