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1324037
Subject: Mathematics [Booklet Number]
Duration : Two Hours Maximum Marks ;100
/ C Instructions ) \

This question paper contains all objective questions divided into three categories.
Category-l : Comprises of Q.1 to Q.60 carrying one mark each, for which only one option
is correct.

Category-Il : Comprises of Q.61 to Q.75 carrying two marks each, for which only one

option is correct,

Category-Ill : Comprises of Q.76 to Q.80 carrying two marks each, for which one or more

than one options may be correct.

3. For questions in Category-l or Category-ll, incorrect answers will carry NEGATIVE marks.
For Category-1, 1/3 mark will be deducted for each wrong answer. For Category-ll,
2/3 mark will be deducted for each wrong answer.

4. Category-llt guestions will not carry any negative mark. Against the number of correct
options indicated, a maximum of two marks will be awarded on pro rata basis. However,
marking of any wrong option will lead to award of zero mark against the question
irrespective of the number of correct options indicated.

5. Questions must be answered on OMR sheet by darkening the appropriate bubble (marked
A, B, C, D} against the question number on the respective left hand columns.

6. All OMR will be processed by electronic means. Hence, invatidation of Answer Sheet due
to folding or putting stray marks on it or any damage to the Answer Sheet as well as
incomplete/incorrect filling of the Answer Sheet will be the sole responsibility of the
candidate,

7. Answers without any response will be awarded zero mark. For Category-l or Category-Il,
more than one response will be treated as incorrect answer and negative marks will
be awarded for the same.

8. Write your roll number, name and question booklet number only at the specified
locations of the OMR.

9. Use only Black/Blue Ball Point Pen to mark the answers by complete filling up of the
respective bubbles.

10. Mobile phones, Calculators, Slide Rules, Log Tables and Electronic Watches with
facilities of Calculator, Charts, Graph sheets or any other form of Tables are NOT
allowed in the examination hall. Possession of such devices during the examinations
shall lead to cancellation of the paper besides seizing of the same.

11. Mark the answers only in the space provided. Please do not make any stray mark on the
OMR,

12. Rough work must be done on the question paper itself. Additional blank pages are given
at the end of the question paper for rough work.

13. This question paper contains 32 printed pages including pages for rough work. Please
check all pages and report, if there is any discrepancy.

KM' Hand over the OMR to the Invigilator before leaving the Examination Hall. /

[ L —
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Space for Rough Work

M1 2/32



prepp

Your Personal Exams Guide

Category — |

Q.1 to Q.60 carry one mark each, for which only one option is correct. Any wrong answer will
lead to deduction of 1/3 mark.

1. The number of solution{s}) of the equation vx + 1 —vx — 1 = V4x ~ 1 is/are

(A) 2 {B)o {C)3 (D)1

Vi + 1 —+vx —1=Vdx — 1 s5iilea9ia ARE~g Jeut 5o

{(A) 2 (B) O Q)3 (D)1

2. Thevalue of |z|? + |z — 3|* + |z — {|? is minimum when z equals
2, . { 1
(A)2 — i (B) 45 + 3 i (C}1+—§ [D)l—%

1zI2 + |z =32+ |z — i|* 7D TR TIT 7 -9F 919

z. , ] '
(A) 2 —2i (B)45 + 3 (c)1+§ {D)l_é
2x2+1, x<1 2 .
3. ff(x) = {4x3 1 x> then fo f(x)dx is
(A) 47/3 (B} 50/3 {€) 1/3 (D) 47/2
2x*+1, x<1 2
= ' - d
T f ) {4;{3—1, x> 0 Ty fEOdx =T
(A)47/3 (B) 50/3 {€)1/3 (D) 47/2
lim Z2asinx-—sin2x . ] )
4. if exists and is equal to 1, then the value of a is
=0 tan3x
(A)2 (B)1 Qo (D}-1
i i —sin2 -
gfiy im ZESOXTSIMEX o qrm orisg A0E 99 139, 5@ a -7 I 7=
x—0 tan3x
{A) 2 (B)1 (C}o (D)1
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The solution of the equation

logio1 logs (VX + 7 +/x) =0 is
(A) 3 (B) 7 (€)9 (D) 49
logios |0g-;{vx+7+\/§}=0 Wﬁmtﬁ

(A)3 (B} 7 (C}9 (D) 49

The integrating factor of the differential equation
(1+ xz) “+y= ptan™'x g

(A) tan"1x (B) 1+ x (C} etan % (D) log. (1 + x%)
(1+ xz)z—: +y = et % ST SIegaiha AT Y integrating factor ) zet

(A) tan"x (B) 1+ x? (C) ptan *x (D) log (1 + x?)

dy

ifJ_ = cos~} x, then it satisfies the differential equation (1 —x )d ;X =C, where
¢ is equal to
(A) O {B)3 1 (D) 2

d

afit [y = cos™ xiﬁ,—T‘oic‘ch‘ﬂﬁ?(l—-x)j); xZ

dx=cwﬁﬂwwﬁ%m,
@ ¢ @q I 25

(A)O {B) 3 (C}1 (D)2

The number of digits in 20°” (given log, o2 = 0.3010) is
(A) 602 {B) 301 (C) 392 (D} 391
20%" 2TTE W STLUT( 27 logye2 = 0.3010) 2

{A) 602 (B} 301 (C) 392 (D} 391
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The area of the region bounded by the curves y = x? and x = y? is

(A) 1/3 | (B) 1/2 (Ci1/4 {D) 3

y = x? Qqex = y? IF@NE A AWTH CFAL (FATE 36T
(A}1/3 (B) 1/2 (C)1/4 (D)3

Let R be the set of all real numbers and f: R = R be given by f(x) = 3x2 + 1. Then the
set f~1([1,6]) is

) {—ﬁOﬁ} (®) l—ﬁﬁ] (©) HEH (o) (_ﬁﬁ)

47 g R F8T AT OT6 Qa2 1R - R @4 f(x) = 3x% + 11 o a1 f71([1,6])
@Tofe 2=

o[ fof) w[EE e [EH e(ED

The value of tan% +2 tan%T + 4c0t%TT is
3
(A) cot= (B) cotZ {C) cotZ (D) cot =
5 5 5 5
tan < + Ztanz?n+ 4cot4§-aamb\—cf

T 2 4 3
(A) cot (B) cot— {C) cot— (D) cot=—
Let £ (x) be a differentiable functionin [2,7]. If f(2) =3 and f'(x) < 5forallxin(2,7),
then the maximum possible value of f(x) atx =7 is
(A)7 (B) 15 (C) 28 (D) 14

Y71 TIE, [2,7] SBINE f(x) QB0 SSIFET 5T SIS | AM (2, 7) SBANT 798 x -9
A S f/(x) < 5 @38 f(2) = 3, S1 3 x = 7 A9To f(x) 97 51y Sifaw a1y 5e7

{A)7 (B} 15 {C) 28 (D) 14
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13.

14.

15.

16.

Let the number of elements of the sets A and 8 be p and g respectively. Then the number
of retations from the set A to the set Bis

(A) 2P*a (B) 274 {Clp+q (D) pq

wH AT, A Q2 8 TIHEET SAMIG 2T TP p UFe gt ©i%d A &6 (I B O
AFTET T TG

(A} 2744 (B) 27 (Cp+q (D) pg

Ina A ABC, tan A and tan B are the roots of pq'(xz + 1) =r2x. Then A ABC is

(A) a right angled triangle (B) an acute angled iriangle
(C) an obtuse angled triangle (D) an equilateral triangle

ABC 93T fapsi | pg(x? + 1) = rix, TS0 tan A4 €48 tan B 90 91511 ©f 2 ABC
9Pl

(A) ST faps (B) SPE(aa! g
(C) el faps ‘ (D) 5are oy

If y = 4x + 3 is parallel to a tangent to the parabola y* = 12 x, then its distance from
the normal parallel to the given line is

213 219 211 210
W5 B 7 O D) 7=

afit y = 4x + 3 @@ y? = 12 x SfEquEd @H =0 @q ANEET 20, BT 20e @ Sae
@A TS Shoew (A0S 4@ AT 549 5T

213 219 211 210
(A 7 B 7= © O) 7
2 2
Let the equation of an ellipse be i: + J;—g = 1. Then the radius of the circle with centre
(0,v2) and passing through the foci of the ellipse is
(A)9 {B}7 (Cy11 (D)5

2 2
a1 T 2+ L= 1 93l Gorqred et o1 e @ qraw @ (0,v7) 9Te @ el

144

3% &3 ~iferaasiy, S Iy 35
(A)9 (B) 7 {€) 11 D} 5
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17. The straight lines x + y =0, 5x + ¥y =4 and x + 5y = 4 form

(A} an isosceles triangle
(B) an equilateral triangle
(C) a scalene triangle

{D) a right angled triangle

Xx+y=0, S5x+y=4 Q3 x+5y = 4 FENAUST 771 Wiwwm oFafb 2T

(A) STaaTz fagS
(B) SaTY fap™

(C) Frrars fagw
{D) 1T faaps

18. Ifsin~! (Txg) + cosec ! G—z) = —;5 , then the value of x is

{A) 5 (B) 4 (C) 12 (D) 11

If5 sin™t GE) + cosec ™! (i—z) = % T, Bld x -99 19 3&

{A) 5 (B) 4 (C) 12 (D) 11

19. The values of A for which the curve (7x + 5)% + (7y + 3)? = A2(4x + 3y — 24)?
represents a parabola is

(C)+

=

(D) £

LR ]

(A) +

5o =\
[ NN

(B) =

A -7 79 WA S (7x + 5)% + (7y + 3)% = A2(4x + 3y — 24)? @it wifgs XA,
Ot 27

(A) = (B) £ (€)= (D) x

[
1 W]
|~
|
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20.

21.

22.

Let f(x} = x + 1/2. Then the number of real values of x for which the three unequal
terms f(x), f(2x), f(4x) arein H.P. is

{A)1 (B)O {C)3 (D)2

MAF f()=x+1/2 t o 3 x-99 T89fe1 kg qE@7 ST f(x), F(2x), F(4x)
2 F At H.P) 5 AFE, BT 35

(A) 1 (B} O (C) 3 (D) 2

Let f(x) = 2x? + 5x + 1. If we write f(x) as
fX)=alx+D)(x-2)+bx—Vx—-1D+clx—1)(x+1)
for real numbers a, b, ¢, then

(A} there are infinite number of choices fora, b, ¢

(B} only one choice for a but infinite number of choices for b and ¢
(C) exactly one choice foreach of a, b, ¢

{D) more than one but finite number of choices fora, b, ¢

W f(x) = 2x% + 5x + 11 BT 7AW @, b, ¢-F Ty
fy=alx+DEx-D+b(x—2)x—D+cx—D(x+1) ==

{A) a, b, c-T ST ALYTH T4 75T

(B) a-9 (FIeTUIE OFH TIT €F2 b,¢ -F TPY FLUF TN g
(C} a, b, c-T ATSNF (FIENA QB0 F(F TH

(D) a, b, c-7 Aovd SF1YF fog AW A2 4@ 719 87

i a,f are the roots ofax? +bx+c=0{(a#* ) anda+ h, §+ h are the roots of
px? 4+ gx+7r =0 (p # 0) then the ratio of the squares of their discriminants is

(A) a®: p? (B) a: p? (Cya’p (D) a: 2p

7ty ax*+bx+c=0 (a#0) SV gﬂﬁﬁjﬁﬁ a, B E3 OEN
px?+gx+r=0 (p=#0) Nawarm TS a+h, B+h 28, © A SR
s ausfa $gams 7@

(A) a?: p? (B) a:p? (C)a’:p (D) a: 2p
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Let p,g be real numbers . if @ is the root of x? + 3p®x +5¢g% =10, Bis a root of
x? +9p*x +15¢2 = 0and 0 < a < B, then the equation x? + 6p’x + 10g% = 0 has a
root y that always satisfies

Ay =a/4+[ (BYB <y Qy=a/2+8 Dya<y<p

¥4l Wis, p,g FI6 TBI N A x? + 3pix + 5¢% = 0 WFAR G5 FS o 492
x?+9p%x+15¢° =0 i@ @36 T g W (0<a<p), & ==
x? + 6pix + 10g° = 0 T 9fh T y @ ST T4t Brs w0z o 2

(Ayy =a/4+ 5 B)p<y Qy=a/2+p Dla<y<p

The equation of the commaon tangent with positive slope to the paraboia y? = 8v3 x and
the hyperbota 4x? — y? = 4 js

Ay =v6x++V2 B)y = V6 x —+2
CQy=vV3x++2 D)y =v3x—+2
y? = 8v3x Tfigrag 4x? — y? = 4 AT 4AMGE Tho(dFTE FILAT ~o+fpg JTHF 307 -
(A}y=\/6x+\/§ {B)y:\/Ex—-\/f
(C)y =v3x++2 D)y =+v3x—-+2

The point on the parabola y? = 64 x which is nearest to the line 4x + 3y + 35 = 0 has
coordinates

(A) (9, ~-24) (B) (1, 81) (€) (4,-16) (D) (—=9,—24)

y? =64 x fgrar &7 THES 4x + 3y + 35 = 0 AT FITH FR fga
FHE 55T

(A) (9, —24) (B) (1, 81) (C) (4,-16) (D) (=9, —24)
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26. Let z,, 7, be two fixed complex numbers in the Argand plane and z be an arbitrary point
satisfying |z — z,1 + |z — 25| = 2}z, — z;|. Then the locus of z wilt be

(A} an ellipse

(B) a straight line joining z, and z;

(C) a parabola

{D) a bisector of the line segment joining z, and z,

st TIF STEAiste (Argand ) ©reTd BT WS 7, 2, 0 e Wite T @32 2 @ @I
a3 9 AT |z — 24| + |2 = 2,| = 2|2y ~ z,| FNFRACE B $@ 1 ©f 20 2 T 79
AL R

(A) 9T Sofgg
(B) z, W2 z, TLTAISIFIAT OHI0 JqeTTUY

(C) 9FG SiRgs

(D) z, AL z, FLTSIFA FI@AF QBT ST AIST

2+[x]?

tan[fr[x—z]}

27. The function f(x) = . where [x] denotes the greatest integer < x, is

{A} continuous for all values of x
(B} discontinuous atx = %

(C) not differentiable for some values of x
(D} discontinuous atx = —2

tan n[x—n

fx) =—$ STFFG, @A [x] oS A4S TN < x Ui sea

(A) x -4 B TIAT Ty F8S

(B) x = = i P8®
(C) x-97 5y TITAT Sy SBISTF AT T
(D) x = —2 Y @0

M1 10/32 B
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The function f{x) = a sin|x| + be!*! is differentiable at x = 0 when

{A)3a+b=20 B)3a—-b=0 (Qa+b=10 (Dya—-b=20

F(x) = asin|x| + be!* TR0 x = 0 TH© WA 7@ T

(A)3a+b=0 B)3a—b=0 CQa+b=0 {Dya—b =0

13 13
If the coefficient of x® in (ax2 + ﬁ) is equal to the coefficient of x 8 in (ax - ﬁ;)

then a and b will satisfy the relation

(Ayab+1=20 (Byab=1 {Cla=1-5 {Dla+b=-1

13 13
afi (ax2 + i) -qq fa@ng x8 -ag SRt 92 (ax _ B':l?f) _q7 81| x 78 -9g R T
=T, &1 0 @ G2 b @ TS Bra 3 ©f 79 '

(Ayab+1=20 Blab=1 {Qa=1—-5 Dia+b=-~1

IfI = f; ex4(x — a)dx = 0, then « lies in the interval
(A} (0,2) (B) (—1,0) (C) (2,3) : (D) (—2,-1)
afic = [2e*' (x — @)dx = 0,91 T @ 97 ¥F (TS AT S 21

(A) (0,2) (8) (1,0 (€) (2,3) (D) (=2,-1)

M1 11/32
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}'2
31. The solution of the differential equation yi—i- =X z—: + :’((’;;))] is {where ¢ is a constant}
(A) o (%) = cx (B) x <p(§) =
@0 (Z) = o oo () =c
. o(%)
yZ=x L+ (fz) 93 SRS TR T (¢ @35 $7F) =
ez
w0 (5)= e w0 (2)=c
0 (2) - o o120 (5) =

32.

33.

Suppose that the equation f(x) = x? + bx + ¢ = 0 has two distinct real roots @ and §.
The angle between the tangent to the curve y = f(x) at the point (E:—‘B,f (12'8)) and

the positive direction of the x- axis is

(A)0° (B} 30° {C) 60° (D) 90°

$al T f(x) = x2 4+ bx + ¢ =0 ANFIHT 40 4IF IWIT M= a, f 1 y = f(x)
s (“‘L"?,f(ﬂ)) 0 =@ @ (AP x-SICFI WS (I sttt

2 2

(A) O0° (B) 30° {C) 60° (D} 90°

The function f(x) = x? + bx + ¢, where b and ¢ real constants, describes

(A) one-to-one mapping (B) onto mapping
(C) not one-to-one but onto mapping (D) neither one-to-one nor onto mapping

F(x) = x? + bx + ¢ SrHG(function) , T@INH b Q38 ¢ IREI FIF

(A) @35 WiaT 5@ one-to-one mapping) FTHT T

(8) @aG Gofafsaa(onto mapping ) [HTH &

(C) ataF a3 [#8 Sef«ibaa( not one-to-one but onto mapping) FTHT &g

(D) 9TES f5@er A1 SoAfafoad (FHG1R (neither one-to-one nor onto mapping) W07 28 A1

M1 12/32 ' _ 3
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cos(2m/n) sin(Zn/n) 0O
34. letn > 2 beaninteger, A= | —sin(2r/n) cos(Zm/n) 0) and [ is the identity matrix

0 1] 1
of order 3. Then

(A)A" =Tand A"t # 1

(B} A™ # I for any positive integer m
(C) Ais not invertible

(D) A™ = 0 for a positive integer m

cos(2n/n)y sin(Zm/n) O
n > 2 q3fp sfiewt(integer), A= (h—sin(Zn/n) cos{2m/n) 0) q3e |} =@ 3% 3
0 0 1
o WG H(identity matrix ) | ST ST

(A} AT = [ @3 AT # ]

(B) m YA AfALUT T A™ # |

(C) A Froroaacrast (invertible ) Wi 7

(D) @ &G ¥ AL m 97 T B A™ = 0

35. Ram is visiting a friend. Ram knows that his friend has 2 children and 1 of them is a boy.
Assuming that a child is equally likely to be a boy or a girl, then the probability that the
other child is a girl, is

(A) 1/2 (B)1/3 (cy2/3 (D) 7/10
g1 % THT AT A TN T @ B T G2 FBH Q2 O T Q9T D (Rl |

ﬁmﬁemwmmwmmﬁwm,@w@%wwmﬁm
R3TIT T 2T

(A) 1/2 (8)1/3 (C) 2/3 (D} 7/10

36 Thevatweofthesum (7C,) 4 (7C,) +(ne,) ot (7C,) s

(A) (“cn)2 (B) °C, © ¢, +1 D) ¢ —1

I

(o) o) s (o) sor(e ) ammmm
2

w (c,) (B) ", (© ¢, +1 (D) ¢, —1

3 M1 13/32




prepp

Your Personal Exams Guide

37.

38.

39.

The remainder obtained when 11 + 21 + 3! + -+ + 11! is divided by 12 is
(A)9 (B) 8 (C)7 ' (D)6
U+ 2143+ 4+ 11 -F 12 T ©fst 90T ©ISITE 39

(A)9 (B} 8 (€)7 (D)6

Out of 7 consonants and 4 vowels, the number of words (not necessarily meaningful} that
can be made, each consisting of 3 consonants and 2 vowels, is

(A) 24800 (B) 25100 (C) 25200 (D} 25400

7 & FsirG(consonant) Wa2 4 T wIswET(vowel) @7 @@ 3 T FeAETG
(consonant) 3 2 0 SIS (vowel) ITR T TogfeT Tx(Trfed At T3 R ol
FH1 T, BT AL T

(A) 24800 {B) 25100 {C) 25200 {D) 25400

2n+1
n+1

tet §$ = = "C + ”C +Z "C2 +..+ "C,.Then S equals

= (B) =2 SE= )%=

n+1 n+1

(A)

73
WWS‘— "C +—"C +—”C +.. +n ”C | o 2T § -99 T19 &9

2!’1+1_1 3n+1—1 3?1_1 2?’1__1

(B) (D)

n+1 n+1 n n

(A)

M1 14/32 0
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40. LletR be the set of all real numbers and f:[—1,1] — R be defined by

o=

Then

.1
xsin—, x+0
0, x=0

(A) f satisfies the conditions of Rolle’s theorem on [-1,1]

(B) f satisfies the conditions of Lagrange’s Mean Value Theorem on [—1,1]
(C) f satisfies the conditions of Rolie’s theorem on [0, 1]

(D) f satisfies the conditions of Lagrange’s Mean Value Theorem on [0, 1]

R 78 qRT T4 G0 «@4e f:[—1,1] » R o0 ST a7 52, 2o

=

O T8

xsinl, x=0
X |
0, x=0

(A) [—1,1] S £ @Tef-9q SAems( Rolle’s theorem )-9a T3 Fra @

(B} [~ 1, 1] SBARET f FWSANET FYFHIT Sofo(Ts5( Lagrange’s Mean Value Theorem) -4d
TE9fA FE

(C) [0, 1] SEAET f @T-ag Toomms( Rolle’s theorem )~ 07 &Rl Bra owa

(D) [0, 1] SWBAICET f ASHATEA N1 B Lagrange’s Mean Value Theorem )-99
S 2feT BrE s

41. If g b and c are positive numbers in a G.P., then the roots of the guadratic equation
(log, a) x* — (2log. b) x + (log, c) = D are

(A) —1 and ]'—Oi——; (8) 1 and — IL’EZ
(C)1andlog, ¢ {D) —1andlog. a

a, b, c T @rersd Aoifoe® =, B 7@ (log, @) x* — (2log. b) x + (log, ¢) = 0 fauTs
Steadita dsgfet 2o

(A) —1 €3¢ :Z:—Z (B) 1 932 —i’:—ez
(C) 1493 log, c _ {D} —1 432 log. a

o M1 15/32
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42,

43.

44,

45.

There is a group of 265 persons who like either singing or dancing or painting. In this
group 200 like singing, 110 like dancing and 55 like painting. If 60 persans like both singing
and dancing, 30 like both singing and painting and 10 like all three activities, then the
number of persons who fike only dancing and painting is

(A) 10 (B) 20 (C) 30 (D) 40

265 SAT AFCT A ATSCFE S, IS5 T SIS o S| W% #ey 200 T ST 2 o5,
110 S A6 AW B, 55 S SIS oy T | Ak 60 S ST GF2 A6 AT B, 30 S
T Q2 S R FCE O 10 &F fod(G Feny imw a0, Sf 506 TYNa 775 998 S
MG TG AN TS AT 7

(A} 10 (B} 20 (C) 30 (D) 40
The range of the function y = 3 sin( fT—Z — xz) is

(A) o, /3/2] (B) [0, 1] (c} {0,3/V2] (D) [0, 20)
y = 35in( 'IT_S_ x2) SCTFF0T 51 range ) 391

(a)]o, /3/2 (B} [0, 1] (€) [0,3/v2Z] (D} [0, )

z

m )7 cos(t?yde

The value of “™ 2o "0 77 4o
x=0 xsinx

(A}1 (8} —1 (C)2 {D} log, 2
G
(A) 1 (B) -1 {C)2 (D) log, 2

. - 2
Let f(x) be a differentiable function and f'(4) = 5. Then ' [&Z/D equals

x—2 x—=2
(A} O (B) 5 (C) 20 (D) —20
f(x) 935 SIS JPss 932 f/(4) =5 | @Q‘mfj’; %{Q—QEWW
(A) O (B) 5 {C) 20 (D) —20
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46. The sum of the series

n! ﬂ.’)
“(720

e
%

-]
i
=

(A) sin (TZE) + sin (%) + sin (%)

) + sin (3—2) + sin (I—ZF) + sin (-Z—O)

) + sm(%) +sin{Z5) +sin(555) + sin (555)
J"t‘ TT.'

Z ooyl
Sm(']ZD)

n=1

q% SR TN @rsEreT 3

(A) sm( ) + sin (360) + sin (520)
sm()+sm( )+sm( )+s 320)

(£) +sin () + sin () + sin (555) + sin (55)
(D) sin (18 ) +sin (360)

Sln

47. Let] denote the 3 x 3 identity matrix and P be a matrix obtained by rearranging the
columns of /. Then

(A) there are six distinct chaices for P and det(P) = 1

(B) there are six distinct choices for P and det(P) = *1

{C) there are more than one choices for P and some of them are not invertibie
(D} there are more than one choices for P and P~ = [ in each choice

] 7fir 3 x 3 @ wiGH(identity matrix) z@ @ae P aGa 1 /-9 ssafea(columns)
@1 QG 49507 rearrangement/permutation ) - 47 T B TSI

(A) P~ 6 T5 fomae 8T v3e det(P) = 1

(B) P-49 6 TG fomme o7 uge det(P) = 1

(C) P-0F G@ifHT Feof 8T QT¢ QTR NOH5 TS AT SSITTIST (invertible ) 7
(D) P-a7 @1fHF ®A 5T ¥R A3 C¥La P71 =]

& M1 17/32




prepp

Your Personal Exams Guide

48.

45,

50.

The coefficient of x* in the infinite series expansion of ¥ for |x| < 1,is

{(1-x}(2-x

(A) —1/16 (B) 15/8 (C) —1/8 (D) 15/16
T jx) < 1337, 5@ ﬁ)(z—) QT I I APTCT 13- 97 539 39
(A) —1/16 (B) 15/8 (C)-1/8 (D) 15/16

X 3 7 15
For every real number v, let f(x) = —+ ;xz +;x3 + fx‘* + e

Then the equation f(x) = 0 has

(A) no real solution

(B} exactly one real solution

(C) exactly two real solutions

(D} infinite number of real solutions

AT AW MW X -aq T f(x):%+%x2+%x3+§—x4+--- e f(x) =0
BRI Erslaliers) '

{A) (1 187 ST ( real solution )(F3

(B) 9T W2 (FIANA Q0 THT AL T
{

{

C) 5ft Wae @@erTra off IWT INYH W
D) IPNY N7 BT T T

Let S denote the sum of the infinite series 1 +§+§+j—?+%§+ -+, Then
(AYS <8 (B) S > 12 OB <8 <12 ) =8
L+2+ 2424 24 a3 o caffiffa carsea § e

(A} S < 8 (B)S > 12 (8 <S <12 (D}S =8

o)
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Let [x] denote the greatest integer less than or equal to x for any real number x. Then

lim [nv2] .
Is equal to
nn— oo n

(A) O (B) 2 (C) V2 (D)1

x 7T aT LU 7, [x] 267 qRAW Teuni(greatest integer) [T x SIS (G AT B

i V2
STRIR | ;‘m L e
n

— G0

(A} O {B) 2 (C)v2 (D)1

Suppose that f{x)is a differentiable function such that f'(x) is continuous, f'{0) =1
and f''(0) does not exist. Let g{x) = xf'(x). Then

(A) g'(0) does not exist BYg'(0)=0
(Crg'(0) =1 (D} g'(0) =2

431 AF f(x) 999 9L S@g@eRsn (differentiable) SCAFE(function) 1 f7(x)
STFST FBe( continuous), f7(0) = 1493 f'(0)-7 WEF G231 g(x) = xf'(x) =&

(A) g'(0) -7 of8g (72 (B) g'(0) = 0
(Qg'(®)=1 (D) g'(0) = 2

Let z, be a fixed point on the circle of radius 1 centered at the origin in the Argand plane
and z; # +1. Consider an equilateral triangle inscribed in the circle with zy, z;, z3 as the
vertices taken in the counter clockwise direction. Then z,z,z, is equal to

(A) 23 (8) z{ (G (D) ,

ST WF 2, SANIS SA( Argand plane) OFfG 9FF TP Jrad ST sRfFD 9l &g
Y ™ qodd @W Yo 9F2 z, # +1 1 BT 30aa o afpa $0E ferdtowm
wRfrs foall (9 2y, 2, 23 A0 AL faGS 5107 T | ©F JLeT 212,233 NI 267

(A) z{ (B) 2 (©) zf (D) z,
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54,

55.

Suppose that z,, z,, z; are three vertices of an equilateral triangle in the Argand plane. Let
a = —(\/—-+- i) and 8 be a non-zero complex number. The points az; + 8, az; + 5,
az; + ff will be

(A) the vertices of an equilateral triangle
(B) the vertices of an isosceles triangle
(C) collinear

(D) the vertices of a scalene triangle

HG1 AT 24, 25,22 SASTIS GLet( Argand plane) OSI0 e fagroE( equilateral triangle)
foafB Mifrg) afi o = 2(V3+ i) @32 § # 0 93T wfom e =, oF %t @z, + B,
az, + 5, azy + f8

(A) @f5 ez fagrew feaft MRy

(B) 4G swhaarz(isosceles ) fagrea feaft Tfas
(C)sT9zy

(D} T a2 (scalene ) fagrom feafp MY

1/2

The curve y = (cosx + y) */“ satisfies the differential equation

z 2
(A)(Zy—l)d—y+2(z—z) +cosx =0
(B)E-Z—Zy(dz) +cosx =10

) _
C}(Zy—l)@—Z(z—z) +cosx =10

2 d 2
(D) 2y —1)5Z— () +cosx=0

y = (cosx + y) /2 a5t &1 seaee sarafies Brs @@ &iit 39

2 2
(A) (2y - 132 +2(Z) +cosx =0

{)—-2 (—z)2+cosx:O

dx?

2 I3
) 2y — 1)@— Z(d—y) +cosx =0

dx

2 2
0) 2y = 1)5E = (2) +cosx =0
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in the Argand plane , the distinct roots of 1 + z + 2> + z* = 0 (z is a complex number)
represent vertices of

(A) a square {B) an equilateral triangle
(C}a rhombus (D) a rectangle

wastte BT (Argand plane) 1+ z + 22 + z*4 = 0 (z 9&f5 ST Fean) SFFATT I
Swiefe @ cwray Ty o o, of 29

(A} 9=fC Fsfrsa (B) 9aft swarg fagw
(C) a6 9&@(rhombus) (D) @FD HEETHA

In a AABC, a,b,c are the sides of the triangle opposite to the angles A,B,C
respectively. Then the value of a® sin(B — C} + b*sin(C — A) + ¢*sin(4 — B) isequalto

(A} O (B) 1 (C)3 {D} 2

ABC fagtsa A4, B, € @agfers orfie arzsffel I0@m™ a, b, ¢ | ST 20T @’ sin(B ~ €) +
b3sin(C — A) + ¢3sin(A — B) -I 91 T3

(A) O (B) 1 (€) 3 (D) 2

Let &, B be the roots of x2 —x —1 =0and S, = a® + 8", for all integers n = 1. Then
for every integer n = 2,

(A) S, + Sn_1 = Spi1 (B) Sn — Sn-1 = Sn+1
(C) Sn—l = Sn+1 (D) Sn + Sn-l = 2Sﬂ+1

sat B x2 —x — 1 = 0 SNeared A8 o, f 992 5T LYY AW n = 1-9F &
Sp=a™+ BT o A TG ALY n = 2 -99 AP T &)

{A) S, + Sp-1 = Sn+1 (BYSp—Sp1 = Sn+1
{C) Sp—1 = Sn+1 (D} S + Sn-1 = 28341
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59.

60.

A fair six-faced die is rolled 12 times. The probability that each face turns up twice is equal
to

A 12! 912

( )6161612 (8)26612
12! _ 121

(C) 26 612 (D) 62 612

QB STHATSRT TG Z@F 12 AT (AT 367 | 51 06T HT3BIL 561 2 I19 FA (7T T3
FGTIAT 7eT

A 121 212

A ez (B) Tegrz
121 12!

(C} 26 12 (D} 62 gl2

if a, B are the roots of the quadratic equation x? + px + g = 0, then the values of
a’® + B3 and a® + a?B? + B* are respectively

(A)3pg — p* and p* — 3p?q + 3 ¢*

(B)-p(3q — p?) and (p? — q)(p* + 39)
(C) pq — 4 and p* ~ ¢*

(D} 3pg — p® and (p* — @) (p* - 3q)

x?+px+q=0 s Aleaew doafE it a w32 g @, O e od + B3 «ae
at + a?f% + p* -«az v INEW A

(A)3pq — p* @32 p* - 3pPq + 3 ¢

(B) - p(3q — p?) @32 (p? — q)(p* + 3q)
(C)pg - 493z p* —q*

(D) 3pq — p 92 (p* — @)(p* — 39)
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Q.61 to Q.75 carry two marks each, for which only one option is correct. Any wrong answer

61.

62.

will lead to deduction of 2/3 mark.

The sotution of the differential equation
dy y
dx xlog.x
under the conditiony = 1 when x = ¢ is

1
X

(A) 2y = log. x +

loge x

(BYy = log.x + Toga x

(C)ylogex =loge.x +1
D)y =log.x +e

— + ———— = — IBIF AHIFIALT AN,
dx  xlogex x

y =1 T4 x = e "HRIEA ze7

(A) 2y = loge x +

loge x

(B)y = log.x +

log. x
{Q)ylogex =logex +1
{D)y =log.x +e

Let f{x) = max{x + |x|,x — [x]}, where [x] denotes the greatest integer < x. Then the

value of f_33 flx)dxis

1Al 0 {B) 51/2 {C) 21/2

5@l T F(x) = max{x + |x|,x — [x]}, WG [x] 5D LS ALY I 7T x-9F GW

1B S | of 3 [ f (x)dx 43 I 27

(A) O (B) 51/2 (C) 21/2
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63.

64.

65.

Let X, = {z =x+iy: |z|* < %} forall integers n > 1. Then M7=, X, is

(A} a singleton set

(B} not a finite set

(C) an empty set

(D} a finite set with more than one elements

n > 1 A4dALYE ST X, ={z=x+iy: |z]? S%} 2 M=y Xn

(A) TG-« TG efement } SIS
(B) 1516 «wHh W (75 7%

(C) GTBTT 75 o156

(D) GTG- 4 AT T4t =y foag asifis

Applying Lagrange’s Mean Value Theorem for a suitable function f(x} in [0, h], we have
f(R) = fF(O) + hf'(Bh), D < & < 1.Then for f(x) = cos x, the value of

lim &

h—0t
is

(A) 1 (8) 0 (C) 1/2 (D) 1/3

[0, A] ofesmcé GHATT SFS fix)-qF Go17 TSRS Lagrange’s ) TEW M9 Sty ofcatst
T o3 f(h) = £(0) + Af'(Bh), 0 <8 < 11 ST3Ef(x) = cos x-97 )

lim 8
h-07%

ERIGET
(A} 1 {B)O {C)1/2 (D) 1/3

The equation of hyperbola whose coordinates of the foci are (+8,0) and the length of
latus rectum is 24 units, is

(A) 3x% — y? = 48 (B) 4x> — y* = 48
(C)x* —3y? =48 (D) x? — 4y? = 48

(T SACaa NfeaEa FAE (+8,0) @ag IfeeAma o 24 9%, BT AT 67
(A)3x2 — y% = 48 (B) 4x* — y* = 48

{C)x?—3y* =148 {D} x% — 4y? = 48
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A student answers a multiple choice question with 5 alternatives, of which exactly one is
correct. The probability that he knows the correct answer is p, 0 < p < 1. If he does not
know the correct answer, he randomly ticks cne answer. Given that he has answered the
question correctly, the probability that he did not tick the answer randomiy, is

3p 5p 5p 4p
(A) 4p+3 (8) 3p+2 © 4p+1 (©) 3p+1

a3 A7 A1E0 T Sz =Ty, T OBt e WTh wrag wfte sifve Tea wHE
WRAI T p, 0 < p <11 F A Iz TS1T a1 @@, ©f 36 & Weid @ Gaw
fTafbn @i oyt (o (T grafhd ovs Bad 305F 1 (7 68ta 7 @ A5 Sad & Taibs
MR, 73 90919 SB35

ip 5p 5p 4p
(A) 4p+3 (B) 3p+2 _ (@ 4p+1 ) 3p+1

27 477 [543
COS7;4‘COST;‘%COS‘;

(A} is equal to zero (B} lies between 0 and 3
(C) is a negative number {D} lies between 3 and 6

27 471 am
cos-;+ cosT + c057 -9g g9

(A) O {B) 0 @ 3 UF WY YTFI

(C) OFfT AT >4 {D) 336 QF WY YIHBI

Suppose M = f;zz :’j; dx, N = f;“ﬂrﬁﬁ dx. Then the value of (M — N) equals
3 2 4 2

W B= C= (b)Y

S AT M = jomiz dx,N = fg“% dx | ST 5@ (M — N) -9 99 3@
3 2 4 2

(A) — (B) —; € — ) ey
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69.

70.

71

For any two real numbers 8 and ¢, we define 8R¢ if and only if sec?8 ~ tan®p = 1. '
The relation R is

(A} reflexive but not transitive

(B} symmetric but not reflexive

(C) both reflexive and symmetric but not transitive
(D) an equivalence relation

™ @F 9L AT AT § 932 @ -97 T, 490 UG AR AN €38 (W@ T
sec? — tant@ = 1 2T & A R FFFL( relation)

(A} T ( reflexive ) f&8 sTe@na{transitive) 97

(B} &if&™{ symmetric ) &8 #3570 (reflexive ) 73

(C) 75 ( reflexive ) 932 ARe>{ symmetric) % S2@ue(transitive ) 9
(D) BT Angerel{ equivalence )

The minimum value of 25" % 4 2¢05% jg
(A) 21—1{\;’5 {B) 21+1;’x-’§ (C) zv’f (D)2
Zsinx + DCOSXx @’C"!%ﬁjﬁ ?f% WW

() 2171/¥2 (B) 2112 (C) 22 (D)2

We define a binary relation ~ on the set of all 3 x 3 real matrices as A~B if and only if
there exist invertible matrices P and @ such that B = PA ¢~1. The binary relation ~ is

(A) neither reflexive nor symmetric

{B) reflexive and symmetric but not transitive
(C) symmetric and transitive but not reflexive
{D) an equivalence relation

Stel 3 x 3 AT THGE -9F (3 X 3 real matrices) OTC6A B91F WST6 8% (relation) =y
Eicke

A ~B 7@ afi wge @Iemia afw gt fasidioea @iers (Invertible) wfGe P,Q “ffear A
T AT B = PA Q' 57 =01 5= relation ) ~ T z&1

(A) T ( reflexive ) a1 o5 symmetric) TFA0E 78

(8} %70 ( reflexive ) W32 FRs>H{ symmetric) 78 STs@q<i( transitive ) 3%
(C) oot (symmetric) €aS @9 transitive) &g #o(reflexive)) 71
(D) a5 FTpaTiel( equivalence relation)
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Let @, 7 denote the cube roots of unity otherthan 1and a@ # (3. Let
302

5= ;(_l)n (%)n

Ther;_the value of s is

(A) either —2w or —2w? {B) either —2w or 2w?
(C) either 2w or —2w? (D) either 2w or 2w?

a, f 7 1-Q7 76 *JX Tyt Al (FE3 17|
302

5= ;(-m (%)
(el 5 - Q7 T 25

(A} —2w I —2w? {B) —2w M 2@w?
(C) 20 IT—2w? (D) 2w AT 2w?

Let t,, denote the nth term of the infinite series % + 24 23% + %‘; + ? + -

2!
Then '™ 1t is

(A) e (8y0 (C) e? 01

Ly R 3 B a3 o @i n-ow om t, W, (T, wE

Yoo

(A) e (B)O (C) e? (D)1

A particle starting from a point A and moving with a positive constant acceleration along a
straight line reaches another point B in time T. Suppose that the initial velocity of the
particle is u >0 and P is the midpoint of the line AB. If the velocity of the particle at point P

is v; and if the velocity at time g is v,, then

Ay, =1 {Blvy > v, Qv < vy (D)v, =-v,

QTG T AB STAETAT IAM4T 4Tend $=9ace (positive constant acceleration ) A fa g (e
B fyre g T SWeH | 4at A1% Sf6a eaee siforast u >0 992 AB STl NI P

Frfba sthsrast P faqre v, W32 «E ST v, 2UeT

(A v, = 1 (B v, > vy {C) v, < v, (D} v, = %vz
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75.

A poker hand consists of 5 cards drawn at random from a well-shuffled pack of 52 cards.
Then the probability that a poker hand consists of a pair and a triple of equal face values
{for example, 2 sevens and 3 kings or 2 aces and 3 queens, etc.) is

[ 23 1797 1
(A} 4165 (B) 4165 [C) 4165 (D) 4165

52 6 S1em @6 sreTend ffis *iat 3t 5 T o1 1wel@ et sieat am (oo’
CUSTT Q10 20 | G AR (AT 3I0S FodTh ST SErd 7 WA 972 Jifs 56 s
Geta A S (aa 2 6 e =g 3 0 smieas wrar 2 6 e @i 3 5 fafd), @ abre
BT 397

& 23 1797 1
(A) 4165 {8) 4165 () 4165 (D) 4165
Category —Ill

Q.76 to Q.80 carry two marks each, for which one or more than one options may be correct.
Marking of correct options will lead to 2 maximum mark of two on pro rata basis. There will be
no negative marking for these questions. However, any marking of wrong option will lead to

award of zero mark against the respective question - irrespective of the number of correct
options marked.

76.

If u(x) and v(x) are two independent sclutions of the differential equation

2 d
d—“V+b—y+cy=0,

dx? dx

then additional solution(s) of the given differential equation is(are)

(Aly =5u(x) + 8v(x)

(B)y = cifu(x) — v(x)} + c; v(x), ¢y and ¢, are arbitrary constants
(Qy = ¢y ulx) v(x) + ¢, u(x)/v(x), ¢; and ¢, are arbitrary constants
(D)y = u(x) v(x)

ﬁ%* bj—i+cy = 0 SB3F 957 56 T18T 09T u(x) 932 v(x) 29, ©f 3 A7S
SREAFT ARNFAAA 9 QTG AT

(Ayy =5u(x) + 8v(x)

B) ¥ = ci{u(x) — v(x)} + ¢ v{x), ¢; 992 ¢, [T (BHF Y4

Q) y = ¢ ulx) v(x) +c u(x)/v(x), c; €32 ¢, W (FH a5

D)y = u(x) v(x)
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The angle of intersection between the curves y = [[ sin x| + | cos x| and x* + y? = 10,

where [x] denotes the greatest integer < x, is

{A) tan™' 3 (B) tan"(—3)

(C) tan~'+v/3 (D) tan™1(1//3)

y = [|sinx| + | cos x|] 932 x* + y? = 10 IFFIEEE (¥ [F90s @I Aol (@A
[x] 2T sifa® SIS AL TG T x-9F BT (T 15 )

(A)tan™'3 (B) tan~1(—3)

(C) tan~1 V3 (D) tan™*(1/+/3)

Joi—tldt, x>1

Let f(x) = .
/ x—i, x<1

Then

(A) f(x) is continuousat x = 1

(B) f(x) is not continuous at x = 1
(.C} f(x)is differentiableat x = 1

(D) f(x) is not differentiable at x = 1

Jolx—tlde, x>1
AT f(x) = 1 | ©F 7eeT
xX—c, x<1

2
(A) f(x) Tl x = 1 7Y s
(B) f(x) Srorwail x = 1 s "®o 43
(C) f(x) TIFH0 x = 1 KIS SWIPeATETSHS

(D) f(x) SCorwaTh x = 1 favjro Swasa=EsT Y
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79. If the circle x%+7y%+2gx+2fy+c=0 cuts the three circles x* +y*—5=0,
x2+y?—8x—6y+ 10 =0and x2 4+ y%~4x+ 2y —2=0 at the extremities of their
diameters, then '

(Alc=-5

(B} fg = 147 /25
CYg+2f=c+2
{D)4f = 3g

gq1 W x2 +yi +2gx+ 2fy +¢ =0 T30
x*+y?=5=0, x?+y*—8x—6y+10=0
Qg2 x2 +y2 —4x + 2y — 2 = 0 I3 ReAloE S0 T[PIYE IBTies (W S| ST 20

(A}c = —5

(B) fg = 147/25
(Clg+2f=c+2
(D) 4f = 39

80. For two events A and B, let P(A) = 0.7 and P{B) = 0.6. The necessarily false statement(s)

is/are
(AYP(AN B)Y=0.35 (B) P(A_n B) = 0.45
(CQ)P(ANB) = 0.65 (D)P(ANB) =0.28

w5 90a1 A @ B a01d SERAT IW@W P(A) = 0.7 992 P(B) = 0.61 ©f el STy fast
Gie(gfer) ze1

(A) P(ANB)=0.35 (B} P(ANB) = 0.45

(C) P(AN B) = 0.65 (D)P(ANB) =028

END OF THE QUESTION PAPER
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Space for Rough Work
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