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/_ ( Instructions ) \\

1. This question paper contains all objective questions divided inta three categories.

2. 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.70 carrying two marks each, for which only one
option is correct.

Category-lil : Comprises of Q.71 to Q.80 carrying twe marks each, for which one or more
than one options may be correct.

3. For questions in Category-| or Category-Il, incorrect answers will carry NEGATIVE marks.
For Category-l, 1/4 mark will be deducted for each wrong answer. For Category-Ii,
1/2 mark will be deducted for each wrong answer.

4, Category-lll questions 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. The OMRs will be processed by electranic means. Hence, invalidation 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-| or Category-Il,
mare 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.

14. Hand over the OMR to the Invigilator before leaving the Examination Hall.
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Space for Rough Work
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MATHEMATICS
Category | {Q1 to Q60

Each question has one correct option and carries 1 mark, for each wrong answer
1/4 mark will be deducted.

Afsft dorm Bt Sug F5F aTe 1o T 1, §T SOEA T 1/4 7FF IO WA |

In a certain town, 60% of the families own a car, 30% own a house and 20% own both a carand a
house. If a family is randomly chosen, what is the probability that this family owns a car or a house
but not both?

(R} 0.5 (B)0.7 (c)o.1 (D)0.2

GG =50 60% St sifs S, 30% ~ifaanas s oy w32 20% <fsanzg snfo «ag
ifis w52 o)t @ @H Wals R Tz Tl FEBR Fat 23 5@ sty Hife
YT SIxAT ARG A oy 7GR YIFEAT -9 1EAT (probability ) 3T

{A}0.5 (B)0.7 {C)oa {D}0.9
The letters of the word COCHIN are permuted and all the permutations are arranged in
alphabetical order as in English dictionary. The number of words that appear before the word

COCHIN is

{A) 360 (B} 192 {C) 96 (D) 48

COCHIN *7=id s &f5e s e 3 eaife Wiyt 3@y SIta ATSITAT 207 COCHIN
TCHE WS FH9feT 1 BPIE?

{A) 360 (B) 192 : {C) 96 (D} 48

tet £:R — Rbe a continuous function which satisfies f(x}xff(r)dr. Then the value of
o
f(log,5)is

(A) O (zero) (B)2 )5 (D)3

R —> R Q30 550 JMFF a1 9% f(x):j'f(r}d: =1 f(log,5)=

(A) o (1) (8) 2 (€)5 (D)3
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£ ina?
The value of Iimj J di is
=2 2 x—?'

(A} 10 (B) 12 (9F:] (D) 16

E
lim dt -9 919 3=
X 2 x -
(A) 10 (B) 12 {C) 8 {D) 16

If cmE + tan 2 cosecE, then the value of k is
3 3 3
(A1 (B)2 3 (D}-1
Ifir <:01:E +tans = cosecE oW, Bidk=
3 3 3
()1 (B)2 (C)3 (D) -1

IfBe [1, ol , then the value of 4cos® @ +sin’ 23+4cot9cosz[£—£] is
22 4 2
(A) —2cot (8) 2cotd {C) 2¢cas@ (D) 2siné
7T 3m 3 . 2 ofmr @
g ge | —, — | =, BT v4cos” §+sin” 20 +4cotfcos’| ——— | =
22 4 2
{A) —2cot & {B) 2¢cotd (C) 2cosf (D} 2sin8

The number of real solutions of the equation (sin x — x)(cos x - xzj =0is

(A)1 (8) 2 ()3 (D)4

(sin x — x)(cos x = xlj = O ANFACIT T ATST TLU T

(A1 (B}2 )3 (D) 4
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The value of A, such that the following system of equations has no solution, is

(A)3

{A) 3

Then f(100)}is equal to

{A) O {zero)

s

H, o f(100)=

(a0 ()

(B}1

{B)1

S(x)=

{B)1

Sx)=

(B)1

2x—y-2z=2
x-2y+z=-4
x+y+Adz=4

(C) O (zera)

2x—y-2z=2
x-2y+z=-4
x+y+Adz=4
Gotgd AT TG AN AIST TI AT TIH A -9T WA A

(€) 0 ()
1 x
2x x(x-D

x+1
(x+1Dx

(D) -3

(D) -3

3x(x~1) x{(x=1x-2) (x+D)x(x—1)

(C) 100
1 x
2x x(x-1)

x+1
(x+Dx

{D) 10

I(x-1) x(x-D(x-2) (x+Dx(x-1)

{C) 100
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Which of the following is not always true?

-2 5 -2 =
(A) ‘c‘; - b! = 1&|‘ +‘b| if @ and b are perpendicular to each other

(8) |+ 25| 2 [al for all 2. Rif G and b are perpendicular to each other
() ‘& " Er + |& * 5‘2 = 2[]&[2 + lgm

(D) |a+ 4‘5| >|d|forallh e R if  is parallel to b

sa @WIT SR B Ty TH?

(A) 1a+5r =la’ +t5‘2 gfr G Q3L hoAT=om T W

{B) FIANA L ¢ R -97 & ‘a+i§|z|&| 573 aftia Qa2 b oa~os 7w
(© |a+8 +]a-8 = 2[|a|2 +|E!2]

(0) et 1 & & R - S |+ b 2 |a] X T a2 otareota G T

If the four points with position vectors —21'l+j'+f:‘ ; f+_;+!: i _;—E; and A} +k are coplanar,

then A =

(Ay1 . (B)2 (C)-1 (D)o

ofs 55 4, Twa ®9EF (©39 (position vectors) 24 vk, Pj+k, f-k @2

Aj+k , eRTE (coplanar) T ©@ i =

(A)1 {B)2 {€)-1 (D}O
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12.

13,

14.

15.

2 3 4
- ; X X T )
If sin X—t——+.... =E where !x|<2 then the value of x is
P

4 8

2 3 2 3

= il cy —Z D) —=

(A) 5 (B) 2 {€) 3 (D) -
2y 2 ¥ x 1 %

g sin™ | x———+—-"—+ ...J=—E€I WMCZ , Bl x =

4 3 6

2 3 2 3

= ikl ' [ =i

(A) 3 (B) 5 () 3 (D} >

The area of the region bounded by the curve y = x7, its tangent at {1, 1) and x-axis is

1 1 2 2
()12 “6 {117 {)15

x O, y = x% AW Q32 (1, 1) TG & 3@ @ = At TRs ovad crae

1 1 2 2
A) — B) — C) — D) —
“12 {)6 Hl? 1)15
If logy , (x=1)>log, 4(x+5) then
(Al-1< x < 4 B)2<x<3 €1 <x<4 D)1 < x <3
afit logy , (x=1)>logy o4 (x+5) WA
A)—1 < x < & Bl2<x<3 €)1 < x < 4 D1 < x < 3
The number of real roots of equation log, x+ex=0
{A) O (zero) (B)1 )2 {D}3
log, x +ex=0 >Hiwarsa Tieq | 72U 757
(0 (™) (8)2 (€2 (D)3
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a, a, d
16. For all real values of a,4,,d,,a, satisfying an+3'+—2-+-—3

=0 , the equation
3 4

a,+ax+ax + a,x’ =0 has a real root in the interval

{A}{0,1] (8)[-1, 0] (€)1 2] (D) [-2,-1]

Gy, 8y, 0,0, -3 TS ABI WCFA ST Af aﬂ+“—2*+f3-1-+%=0:n, frufafas wm B

ay +ax+a,x’ +ax =0 TR 9ol I T A7

(A)[0.1) (B} -1, 0] (€)1, 2] {D} [-2,-1]

17. Let f: R — Rbe defined as

! 0, x is irrational
fx)=

Lsin xi, x is rational

Then which of the following is true?

(A) f is discontinuous for all x
(B) [ is continuous for all x
() f isdiscontinuous at x = kx , where k is an integer.

(D) f is continuous at x = kx , where & is an integer.

afit £ : R — R SUPHE 8T

0, x0T

Jx)= {5in|xi, XY

=4, BT ANGA @G Fo3?

{A) x -7 FIET WAL T f SIS

(B) x -7 &<l WA S [ S

(€) x = kx -4 f SPS, AT k 90 spef H4st
(0) x=kx -Q { TS, (T k 43 o 510"
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18.

19.

20.

If the vertex of the conic y%- 4y = 4x - 4a always lies between the straight lines

¥ +y = 3and2x + 2y -1 = Othen
1 1 3
(A2 < a < 4 {B}—§<a<2 Q0 <a<?2 (D}-—-i—ca<5

afiy?- 4y = 4x - 4a T TR (vertex) Wik x + y = 3 W3 2x + 2y-1 =0

1 I 3
(A)2 <a <4 (B) -3<a<2 C)0 < a <2 (D) —;:a{E
Number of intersecting points of the conic 4x? + 9y? = land4x® + y* = 4is

(A)1 ) {8) 2 {€}3 (D) O {zero)

ax? + 9y? = 1 Q3L 4x? + y? = 4333 qfoq o rga svwn =z

(A} 1 (8)2 (€3 (0)0 ()
The valve of A for which the straight tinext;l'= y-1 =2_3 may lie on the plane
3 2+4 -1
x-2y = 0is
1
(A) 2 (B) O {C) ——2- (D) there is no such A

x—amwwx;jkg_;:z_]}wzﬁx—zy — 0 AVGER SR IS A,
PN

if6 ==

{A) 2
(B) O

1
C_.__
(€) 5

(D) A-7 Q@S (T WH FR
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21.

22,

23.

if £ ;[Q,;;-i 2) = Ris defined as
1 tan & 1

f(B)=|-tanf 1 tan@. Then the range of f is
-1 ~tanf 1

{A) (2,0) (B) (—w,—z] () [2,0) (D) (—60,2]
£:[0.272) > ROTIFIT @Rzt eI
1 tan & 1

F(@)=|-tanf 1 tan{/
-1 —tang@ 1

B f 99 9914 {range) 2@

(A) (2.e0) (8) (—o0,-2] () [2,00) (D} (—==,2]

If 4 and B are two matrices such that AB =8 and B4 = A, then A+ B equals
(A) 2AB {B) 2BA (C)A+B (D) AB
A 932 8 51T Q¥ TIGH T & AB=89T¢ BA=A | o A"+ B’ =

{A) 2AB (B) 2BA (C)A+B {D) AB

If wisan imaginary cube root of unity, then the value of the determinant
l+0 o -
l+0' @ -@|is

v+e’ @ -
(A) 2w (8) —3@’ (€)1 (D) O (zero)
T 0 9($d G0 SABT T W ol

l+e & -o

1+ @ -0)-=
0+e @~

(A) -2 (B) —3° (€) -1 (D)0 (7715)
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24.

25.

26.

i1 1 4
The value of 2cot ’E—cot IE is

T T T
(A) 3 {B) — () 7y (D} 2

! 4
2cot™t % —cot™! 3 - RICEGI

T 3z T , z
{A) 3 (B) Y (€) 2 (D) 2

If the point (2cos8,2sind), for 8 (0, 2n) lies in the region between the lines x+ y = 2 and

x—y =2 containing the origin, then & lies in

T 3 T 3 T T
(A) [O,E)U(T,Ex} 8) [0.7] (] [E’T] (D) [E"z']

x+y=2 aagx~y=2wmwﬁ1m @ TRTE [ Y U, G W AW
(2cos8,2sing) G A& (0 < 0 < 2r) B2 6 Pl (@F e -9 VFR?

T Ir T 3z bl 4
(A) [O,E]u[—z—,br) (8) [0.7] m(z’?) (D) [E’E]

Number of points having distance \G from the straight line x—2y+1=0and a distance N13

from the line 2x +3y —1=10is

{Aj1l (B) 2 (Cl4 (D)5

x=2y+1= 0 TN (AT /5 FATY 97 2x+3y— = 0 FREAA 13 ey =iy
faga sigam @

Ay (B)2 (€4 (D)5
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27.

28.

29.

30.

leta, b, ¢, d be any four real numbers, Thena™ + b™ = ¢™ + d™ holds for any natural number n
if

(A)a+b=c+d (Bla~-b =c—d
Qa+b=c+d a2 +b2=c2+d> (Da—b=c—d a®—b? =c?- d?

a b, c d 610 T@T ALY @ + b = " + d" @ D FISE AW n -AF Y SIS

= A

(ANea+bh=c+d (Bla-bh=¢—d
Ca+b=c+d a® + b%> =% + d? Da-—b=c—d, a?—b* =¢*—d?

If @, are the roots of x2- px + 1 = 0and y is a root of x>+ px + 1 = 0, then
([a+y)(B+y)is

(A} O (zero) (8)1 €)-1 (D}p

Tia, B x-px + 1 = 0 AToaeR o7y W 992 x2 + px + 1 = 0 WA vy 930
8t =0 B (a+ ) (B+7) -9F 79 R

(Ayo (*J75) (8) 1 (€)-1 (D) p

Number of irrational terms in the binomial expansion of (3”5 + 71/3)100 is
{A} 9D {B) 88 (C)a3 (D) 95
(31/5 4 71/3)100 _ a7 famfisTs Syem MIfTa FeaT 5@

{A} S0 (B) 88 {C) 93 {D) 95

The quadratic expression (2x + 1)*- px + g * 0 for any real x if

(A) p> —16p—8g <0 (B} p> ~8p+16g <0
(¢} p> -8p-16g <0 (D) p* -16p+8¢ <0

(2x +1)2- px + q Fawre Tfff x -9 @7 IWI TET T FAR A 2Q A1 A

a) p* ~16p -84 <0 (B) p* —8p+16g <0
() p* =8p—16g <0 (0) p2 ~16p+8g <0
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31

32

33

34.

2 -
Let f: R —> Rbedefined as f(x) = 12 = +j . Then the range of the fuaction f(x) is
X +x+

2
i f:R>R @Hﬁf(x]=%ﬂmf(x}~ﬂﬂm(Range)m
s iy ob it o

35 35

(A) {'5',5] (B) (-5','3-]
3 5 5 3
o35 o[-3-3]

The least value of 2x” +y2 +2xy + 2x =3y +8 for real numbers x and y is

(A2 (B} 8 €3 (D)1

X 932 y AW T 202 + p° + 2xp+ 2x— 3y + 8 -G w1 (least) WA 2@

(A)2 (B) 8 (C)3 {D)1

Let f : [—2,2] — R be a continuous function such that f(x) assumes oniy irrational values. If

f(¥VZ) = V2, then

(A)f(0) =0 B f(vVz-1)=v2-1
©f(VZ-1)=vZ+1 ) f(VZ—-1) =VZ

f: [~2,2] —» R 9915 766 W0rss €32 f(x) F@E ogem | T f(V2) = V2 HEA
(A)f) =0 B f(VZ-1)=vZ-1
(©f(V2-1)=v2+1 (O f(VZ-1) =2

2
The minimum value of cos & + sin @ + = for® e (0, n/2} is

() 2++2 (B) 2 (© 1442 o) 242

g% 0 e (0, 1/2) 28 B cos @ + sind + o -7 e1f® (minimum) T 3@

) 2+42 (8) 2 © 1+J2 (D) 242
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35.

36.

37.

64
is

The value of (H‘Ei)“ (l_ﬁi)

1-3 1443 i
{A) O {zero) {B) 1
(1—\{'}:') +(1+J§I) : S
(A)0 (F) (B} -1
€1 (D) i

. 3 2
Find the maximum value of [z] when |z —~1 =2, z being a complex number.
z .

A)1++3 (B) 3 ©1++2 (D)1
z 9% wifter AT wae [z—3‘=2m|z|-mmmia
z
(A)1++/3 (8) 3 (©1++2 (D)1
. . o 5x2 —26x+53
Given that x is a real number satisfying — <, then
) Ix"—10x+3
(A)x < —l [B}léx{3
5 5
{Clx > 5 {D}é<x<—;or34x<5
5x2 —26x+5
X AT QI 55— <0 T
3x —10x+3
W € (B) L <x<3
5 5
fCl% 55 [D)éﬂx*:%W}{x{S
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38.

39.

40.

41.

Let

-

OV, Y, 1Y I
x,]—(l—g) (l—g] [I—E] [ 1"’1';'(-;"_'_—“ SH

2

I
b2

Then the value of limx, is

(A) 1/3 (B8) 1/9 - (Cy1/81 (D) O (zero)

gfiy

B i s G N 1
xn—(1'§] [I—E] [l_ﬁ] SRR l—m

e nz2 W ol ,l,iﬂxﬂz ?
(A)1/3 (8} 1/9 {€)1/81 (0) o (1)
The variance of first 20 natural numbers is
(a) 133/4 {B) 279/12 (C) 133/2 (D} 399/4
sf23 20 & ATSIEE HLUH (GRRTA( variance) 2
{A} 133/4 {B) 279/12 {C) 133/2 {D) 399/4

A fair coin is tossed a fixed number of times. If the probability of getting exactly 3 heads equals
the probability of getting exactly 5 heads, then the probability of getting exactly one head is

{A) 1/64 (B) 1/32 (€) 1/16 (D) 1/8

93t @ e WRE am G a2 afi o fom I @(head) ST ST
( probability ) 5% S5 A4 (535 SR SEIRAIR T 2B 68 QI (3G S ST 2T
(A} 1/64 (B) 1/32 (C) 1/16 (D) 1/8

If the letters of the word PROBABILITY are written down at random in a row, the probability that
two B-s are together is

{a)2/11 {B) 10/11 (C)3/11 (D) 6/11

afii PROBABILITY *It3i7 or%d @feia 9@ sinfare vy f&ams o1 20 o[ g0 B 930 31
SREITAT 2

(A)2/11 {B) 10/11 (€) 3/11 (D) 6/11

M1 15/32




42. The least positive value of Z so that the linesx =t + @, y + 16 = Oand y = ax are
concurrent is

(A) 2 (B} 4 (C) 16 (D)8

x=t+ay+16 =093y = ax SR@ENGY WiTgen® = ¢ -97 W4y wrwe
TH T

(A) 2 (B} 4 (C) 16 (D)8

43 Ifinatriangle AABC, @’ cos® A-b*-¢*=0, then

m T a Fig Fi 4
Ay —< A< — B —< A4 C) A=— D) A<—
{}4< <2 tlz< <r (C) 2 (D) 2

9FfT fags AABC -5 a’cos® A-b%—c*=0 5ta

7 T T T T
A) — = B) —< A C) A== D —
{}4<A<2 {}2< <x (€) 3 (1A<4

a4, {x € R:|cosx| > sin x}ﬂ[O,—%;-]-:

A [O,E}Q[E,E} (®) {O,E]U[E!L’f}
7Y e R 47272
(© {gi}u[ﬁ,i’f] {D) [0,3_”}
4 4 2 _ 2

[xer :|cosx| > ﬂnx]ﬂ[O,%jl:

T ir 3w n T 3r
wlo g %] w55
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45.

46.

47.

The number of distinct real roots of
sinx COSX COSX
. : ; T T
cosx smx cosx|=0inthe interval — Z £x< ? is
cosx COsx sinx
(A) 0 {zero) (B) 2 (Cj1 (D) >2

Lx<— ToWHE

N
&5

!lsin X COSX COSX
f .
cosx sinx cosx|=0

COSX COsx sinx

ISR I IF S LU T
(ayo (%) (B) 2 €1 (D) >2

Let xy, Xy, ....., Xyg be 15 distinct numbers chosen from 1, 2, 3, ..., 15. Then the value of
(rg — Dxz — D0z — 1) (X35 = 1)is

(A) always < 0 (B) 0 (zero) (C) always even (D) always odd

X1, Xz Xys 207 15 5 fom seaAn w1, 2, 3, .., 15 (E FEAN RHR| O 3T
(x1 — 1) (xz i 1) {(x3 - 1) .,‘....(xls - 1) ERICEIS :

(A} RAE <0 (B} o {*173) (C) AR (STGHLAN (D) Sl KTST 3u

Let [x] denote the greatest integer less than or equal to x Then the value of « for which the

sin {—f]

- ——= x#0
function f(x)= l:—xz}
a, x=0
is continuous at x = Qs
(A) a=0 (B) & = sin{-1) (C} & =sin(1) iD)a=1

[x] =0T x SICPPRT C(RIT QT I SRR Sfef AU

sin [—xl ] w0
—_— X

flx)= [—I!] i
a, x=0
x=0 frge @6 2@ T a=
A)a=0 (B} @ = sin(-1) {C} @ = sin(1) Dy =1
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48.

49,

50.

A particle starts moving fram rest from a fixed point in a fixed direction. The distance s from the
fixed point at a time ¢ is given bys = t*> + at- b + 17, where q, b are real numbers. If the
particle comes to rest after 5 sec at a distance of s = 25 units from the fixed point, then values of
a and b are respectively

{A} 10,-33 (B)- 10, -33 (C)-8,33 (D) -10,33

@t v s e Rrqrs forer ars st [T fs o 13 sw@) softa ¢ omw
a% e s (e A9 s 93es = 2 + at- b + 17; a, b BT Y| FNfG 37 g
fFOIRET ST 5 sec A s = 25 9 GA(Y (ARRF 49 WF) SR a 9L b -9 WA 25
TATF 3T

{A} 10, -33 (B)-10,-33 {C)-8, 33 (D) -10,33
i \ﬁ + \E + et —=1
M—pT H_J;
(A) -I- (B} 4 {C) E (D) Ofzero)
2 3 ) 3

. ﬁ+\5+‘....+\}n—l
Iim
LT n 'JH

) = ® < G (0)0 (1)

axe' —hlog(l+x)

If lirtg =3 then the values of a, b are respectively
A x'
{A}2,2 {B)1,2 (c12,1 {D}2,0
. axe’ —blog(l+x
bt llﬂﬂ{}-—-———#=3 T Oda 992 b -FIF IE IEN
x x‘

(A)2,2 (B)1, 2 {€)2,1 (Dj2,0
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51.

52.

53.

54.

Area of the region bounded by y = || andy = — || + 2is

(A) 4 5q. units {B) 3 5. units (C) 2 sq. units (D) 1 sq. units
y = 932y = —|q + 2 a9t Murs wwEw ovawe
(A) 4 350 9T (B) 335f WTF (C) 235f ©FF (D) 135f uss

Let d(n) denote the number of divisors of ninciuding 1 and itself. Then d(225), d(1125) and
d(640) are '

{A}in AP {B}in HP
{C}inGP {D) consecutive integers

d(n) 36 n-9F AP HLATT (1992 n FWS ) | ©W@ d(225), d(1125) 932 d(640)
Feustsffer

(A) TR AsIfSTs IR (8) fa1dte aAsifers VB
(C) s[eetrad geifists vRE (D) #1F~51T T 53

The trigonometric equation sin ' x=2sin"! 24 has a real solution if

1 1 1 1 1
A — B) —=<lal<— () la]>—= D) la|<—=
Wlal>7 wop<kl<n ©hklg O} je|<> 7=
sin~! x=2sin"! 2o WA IBT e HE I
(A) |a|}—-1— (B) —1—~.:|aj-<L (© |a|>L (D) |a|$L
2 22 V2 242 242

If 2 + i and V5 — 2i are the roots of the equation (x2 + ax + b) (x? + cx +d) = 0, where
a, b, ¢, d are real constants, then product of all roots of the equation is

(A) 40 ®) 95 {c) 45 (D) 35

(x% + ax +b) (x? + cx +d) = 0 SNFATa,b,c,d IV 35 | ¥f7 @& NP2 41,
V5 — 29T T @, o @ TS R e oawe 5@

(A} 40 () 95 (c) 45 (D) 35
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55.

56.

57.

Let P(x) be a polynomial, which when divided byx- 3 and x - 5 leaves remainders 10 and
& respectively. If the polynomial is divided by (x — 3)(x — 5) then the remainder is

(A)-2x + 16 (B)16 {C)2x — 16 (D) 60

P(x) 9% F29% FIfT (pofvnomral) AP x - 3 Q42 x - 5 T Stst Ta0et SIS g
10 €a¢ 6 TW! P(x) -1 (x —3)(x —5) ey w19t Fate S 29

(A) =2x + 16 (B) 16 (C)2x — 16 (D) 60

The integrating factor of the differential equation

%+{311 tan” y—x’)(1+y*)=0is

A e (8) & (€ e (D) &7
if’i+(3x’ tan”' y—x° )1+ y')=0
o ;

AT ARNFIC FHIFE §9F (integrating factor ) T

(a) ¢ (8) & (€ & (D) €~

Ify= & " cos2x then which of the following differential equations is satisfied?

d*y _dy d’y . dy

e 2+ 5v=0 B) ——+5—+2y=0
(A dx’ * d¥+ 4 (6) dx” dx 4

d’y _dy dy

__5_.__2 =0 D —+2 —5y=
(€ E (D) ; =

y=¢e " cosx %WW@WW?

dy d
+5 =) — +2y=0
dx r= dx 4
dy djy dy
—~-5 -2 D) —=—+2-—=~-=5y=0
(©) y=0 (B =+e =

M1 20/32 y




58.

59.

60.

Let f(x) denote the fractional part of a real number x. Then the value of

N
j f(xtydx is
il
(A) Z\E—\E-l {B) O (zero) () .‘E..JE.,.] (D) J3-2+1

T f (x) 90 IWE x - 97 HL*FS (fractional part) X7 B

J3
F(x?yde=
0
(a) 43-v2-1 (B} O (*f) © V2-3+1 (0) V3 -2 +1

LetS = {((a,b,c})sNXNXN:a+ b+ c=2l,a<b<cland

T ={labc)eNXNxN: abcareinA P.},where Nis the set of all natural numbers.
Then the number of elements in the set ST is

(A)6 (8)7 (€)13 (D} 14
S={labc)eNxXNxN:a+b+c=2lL,a<bc<c}

QAT = {(a.b.c) eN X N'X N : a,b,c 5WIST Astors &Mrw} ( N QI 73 Freiias A2
BG) | 3@ ST BIHd ATw 32t 3

(A) 6 (8) 7 (C)13 (D) 14

2 . )
Let y=¢" and y=e" sinx be two given curves. Then the angle between the tangents to the
curves at any point of their intersection is

¥Fid T
o el i
{A)} O (zera) {B) 7 (€ 5 (D} .

y=e* qag y:ex:sinxwmgfﬁammmﬁmm 4 =orfFaEs Esfe @
LiE

(A) 0 () (8) x (c) % (o) %
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61.

62.

Category il (Q61 to Q70)

Each question has one correct option and carries 2 marks, for each wrong answer
1/2 mark will be deducted.

#4fsfB eovTa aafh Toa AT 933 oftefy 7HE 2, BeT SGIRA T 1/2 A 151 T

A person goes to office by car or scooter or bus or train, probability of which are 1/7, 3/7,2/7 and
1/7 respectively. Probability that he reaches office late, if he takes car, scooter, bus or train is
2/9, 1/9, 4/9 and 1/9 respectively. Given that he reached office in time, the probability that he
travelled by a car is

(A 1/7 (8) 2/7 {C) 3/7 (0)4/7

as ofga oife 6@, I0, A G ST T I ( Probability ) FIRFTH 1/7, 3/7, 2/7
qqe 17 | afslr s odite CTRIm FIRAT Shers Tt 249, F o1 voteer 19, AT
5TTeT 4/9 QT2 (G T 1191 meﬁamﬁ%mw@cﬂw%wm
Tr3ATE SFIIAT T

(A) 1/7 {8) 2/7 (©)3/7 (D) 4/7
The value of j (x—-Z)a'x o is
{(x —2)(x+ 3)7}
413 314
(a) i(xd +e (8) —3-["'2] te
200 x+3 20\ x+3
5 (x—zj“” 3 [x—z]f'""
) —=|—| +¢ D) — +c
12\ x+3 200 x+3
I (x—2)dx e
{x-2)(x+3)}
3 [x—z)‘”’ 3 [x—zr
{a) — +c By —| ——| +¢
204 x+3 20\ x+3
473 53
EC)i[I_zj +c (D)—B-[f—"—z) +C
12 x+3 200 x+3
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63.

64.

65.

In a triangle ABC, ZC = 90°, r and R are the in-radius and circum-radius of the triangie ABC
respectively, then 2(r + R)isequalto

(A)b + ¢ (Blc + a (Cla + b {Dla + b + ¢
ABC fagTst £C = 90°, r Sty Wae R #faaemyd et 2(r + R) =
{A)b + ¢ Blc + a (Cla+ b Da+b+c

Let a, P be two distinct roots of a cos@ + b sin @ = ¢, where a, b and ¢ are three real constants
and 6 & [0,2r]. Thena + [ is also a root of the same equation if

Ala + b = ¢ B)b+c=a [Clc +a =5b {Djc = a

a, B T acos® + bsin @ = ¢ iAo 56 foq s, @i a, b, ¢ Fo416 ImT FeAt @3¢
fel0,2n] | CTTF@a + B @ ATFALNR FEST e 2@ T

Aa+b=c Bb+c=a  (Qc+a=bh {Dlc = a
For a matrix
1 00
A={2 1 0},ifU,U, and U, are 3x1column matrices satisfying
3 21
1 2 2
AU, =|0|,4U, =13 |,4U, =| 3 |and U is 3x 3 matrix whose columns areU,,U, and U,.
0 0 1

Then sum of the elements of L/ is

(A) 6 (B) O (zero} €1 (D} 2/3

1 2 2

AU, =|0|,4U, =| 3 |,4U, =| 3 | 933U =& 3x3 @wa 935 T 217 88 (cotumn)
0 0 1

sfet 21 U,,U, 93¢ U, 1 B1@ U™ -493 *m §[fA9 (elements) (@515 21

(A) 6 (8) 0(*77%) (€)1 (D)2/3
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66.

67.

Let [ :R— R be differentiable at x=0. If f(0)=0andf'(0)=2, then the value of

umD %[f(x) + () + fBx)+ ot f(20150)] is

(A} 2015
(B )0 (zero)
(C) 2015% 2016

(D) 2015x2014

f:R—> R 3 x=0 &6 SReew @l (differentiable) 2 @32 f(0)=0.1'(0) = 2 =T
lim -l-[f{x)-!- F@x)+ FBX)+ o+ £(2015%)] =

x40 X

(A) 2015

(8 ) 0(75)
(C) 2015x2016
(D) 2015% 2014

If x and y are digits such that 17! = 3556xy428096000, then x + y eguals
(A} 15 (8} 6 (c)12 (D)13
171 = 3556xy428096000 TS UBI® x 48 y TG WF &« + ¥ =

{A) 15 (B) & (€) 12 {D}13
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68.

69.

70.

Let /: N — Rbesuchthat f(1) = land
F(1) + 2f(2) + 3f(3) + o+ nf(n) = n(n+1)f(n), for all n €N, n22, where N is
the set of natural numbers and R is the set of real numbers. Then the value of f(500)is

{A} 1000 (B) 500 (C) 1/500 {D) 1/1000
N o ROrSf6 9F A @ f(1) = 193¢

FQ) + 2f(2) + 3fB) + vt nf(n) = n(n+ Df(n)neN,n22,
( N = TTSIf® T2 76 ; R = IV AL CI0) B /(500) -99 117 30T =

(A} 1000 {8} 500 (C) 1/500 {D) 1/1000

If 5 distinct balls are placed at random into 5 cells, then the probability that exactly one cell
remains empty is

(A} 48/125 (B) 12/125 {C)8/125 (D) 1/125
5 18 fiom qons 5 G @ ardrs oo 159 OBT5 @ Wi Yerw FgI=AT (probability ) 261

(A) 48/125 (B) 12/125 (C) 8/125 (D) 1/125

A survey of people in a given region showed that 20% were smokers. The probability of death due
to lung cancer, given that a person smoked, was 10 times the probability of death due to lung
cancer, given that a person did not smoke. If the probability of death due to lung cancer in the
region is 0.006, what is the probability of death due to lung cancer given that a person is a
smoker?

(A} 1/140 {B) 1/70 (C) 3/140 (D) 1/10

" 935 Mm@ 20% TiE AT @HE IRF YN TA FALH NE [P AT

(probability) g9 AT FALENS FIHEH FIFAMA [P FIIAT SCH 10 [@F q T FIEST
B @32 FSIEAT 0.006 e, THIF g Ted TR FIFIE {5 T RAT T

{A) 1/140 (B) 1/70 {C) 3/140 (D) 1/10
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Category lll {Q71 to Q80

Each question has one or more carrect option(s), choosing which will fetch maximum 2 marks on

pro rata basis. However, choice of any wrong option(s) will fetch zero mark for the question.

AfsfG do17 9T 1 wifs Sax Af5s, @t 1 wafr aa® e Sgafss T TS aroy Feg

71.

72.

@ 2 ; RE @3fls Bo Saa aimee ool 799 @ I

If cos x and sin x are solutions of the differential equation

d* d)

a, ————'f +a --'K+ a,y=0,

dx dx
where dy,a,4d; are real constants then which of the followings is/are always true?
(A)A cosx + B sinx is asolution, where A and B are real constants.

( =

{B) A cosLx +ZJ is a solution, where 4 is real constant.
{C) A cos x sin x is a solution, where A is real constant.

(D) A COS[I'!--E) +B sin{x - —i-:—] is a solution, where 4 and B are real constants.

Afif cosx 9T sinx
azy oy
a, I ta ] f a_"_y_oa

SFAPE TSI G0 T T (g, @y, ¢y 6T $4F) ©F A6e @G/ @ g
w7

(A) A 932 B T8 &9F 2T A cosx + B sinx Q& st
(B) A IWY 53T T A CDS[JH-%] QTG T
(C) A TRV 57F SLET A cos x sinx QH(D FHIHH

(D) A 93¢ B IET AT T A cos(x+%) +B sin(x—%] Q36 mIEH

Which of the following statements is/are correct for 0 < 8 < g ?

(A) (cos §)/% < cosg (B} (cos 8)3/* > cus%

(€ cos%Igz > (cos 0)5/6 (D) r:cns%lfg < (cos8)7/®

zfit 0 < 8 < = 7, wraet fafafe Sfesfem s @mefa wibe?

{A) (cos 8)? < cosg (B) (cos 8)%* > cos%‘—
(c) cos% > (cos 8)5/6 (D) cos% < (cos8)7/8
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73.

74,

Which of the following is/are always false?

(A) A quadratic equation with rational coefficients has zero or two irrational roots
(B ) A quadratic equation with real coefficients has zero or two non-real roots
{C) A quadratic equation with irrational coefficients has zero or two rational roots

(D) A quadratic equation with integer coefficients has zero or two irrational roots

Ner @G/ mafE iR seres?

(A) 7o zer 4R Wafh fadts et snyem o STLATT JAT ST 52
(B) 3183 37341 fafie @l Frare liearsm Sawa AT LY I35 AT 12
(C) migeT S7aet e wafl faars siiearas yerm frewm 123t AT ST 53
(D) ef S72ust >rgst RFTR Qe frars syttt snem diesi TLU A7 WA {3

If the straight line (a — 1)x - by + 4 = Qis normal to the hyperbola xy = 1 then which of the

followings does not hold?

(AJa > 1,b > 0 (Bja > 1,b < 0 (Cla < 1,b < 0 (Dja < 1,b > 0

(a- Dx- by + 4 = 0 @@ xy = 1 9AqLad Sfeed = NI BIfG / FRSfe
23 8T FA?

Ala > 1,b > 0 {(Bja > 1,b < O {Cla < 1L,b <0 {Dja < 1,b > 0
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75.

76.

tet f be any continuously differentiable function on [a, b] and twice differentiable on (a,b)

such that f(a) = f'(a)=0 and f(b)=0. Then

(A) fT(a)=0 (8) f'(x)=0 for some x € (a,b)
(€) f"(x)=0 for some x € (a,b) (D) f"(x)=0 for some x € (a,b)

afis £(x) [a, b] T TS 932 STTEFEIE T, (a,b) @B G37@ JIFATA1T 27 Q33
fla)=f(a)=0, f(b) = DTSR

(A) f(@)=0

(8) (a.b) BRETE & « ~qF & f(x) = 0
(€ (a,b) @@ @ x-9q9 T f'(x) =0
(D) (a,b) BIA @FF x -9 &I " (x) =0

A relation p on the set of real number R is defined as follows :

x pyifand only if xy > 0.Then which of the followings is/are true ?

(A} pis reflexive and symmetric
{B ) pis symmetric but not reflexive
{C) pis symmetric and transitive

(D) pis an equivalence relation

BT AT 7D R -97 $o1 p avF @0 9% @A x py w932 wIewg af
xy > 050 BE A16a @H{T a1 @ qs[fer seie

{A) p 7AW W3e #f53m (symmetric)
{B) p sifieory fovg 3o 77

(C) p ofeoTT @ae HeTFTer

(D) p SUBRETST TEH

M1 28/32 y




77.

78.

-

Suppose a machine produces metal parts that contain some defective parts with probability 0.05.
How many parts should be produced in order that the probability of at least one part being

defective is 1/2 or more? (Given log,,95=1.977 and log,,2=0.3)
{A) 11 (B) 12 {C)15 {D} 14

WG AT 46T 2L (oA 30k | (FrAfle @@ a1 ot @5 o TEie tod Fa s
(probability ) 27 0.05 | B8 T GBS @B TALT 1aT FERAT 1/2 =T ©1F @Y 3o

cotter Foafer 7a1e (ol wats T (273 log,95=1.977 ¥ae log,,2=0.3 )

(A) 11 (B)12 {C) 15 (D) 14

Let f:R — R be such that f(2x — 1)} = f(x)forallx €R.if f is continuous at x = 1 and
f(1) = 1, then

A f(2)=1 (B) f(2)=2

(C) f is continuous only atx = 1 (D) f is continuous at all points

fiR = ROTSIfG OF @x €R -9F 5T WG O f(2x— 1) = fO) 1 A f x =1 -9
FBG 932 f(1) = 1 WBR

(A) f(2)=1 (8) f(2)=2

©Ff @ x = 1-9 7BS (D) f Ada w@a
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79.

80.

Let 16 x% — 3y?% — 32x — 12y = 44 represent a hyperbola. Then

(A} length of the transverse axis is 2v/3
(B) length of each latus rectum is 32,’\@

(C) eccentricity is/19/3
V19

(D) equation of a directrix is x = .
41 TP 16 x2 — 3y? — 32x — 12y = 44 93T “Agg o &1 ST

(A) S g SIOw 05 T 2V3
(B) o ATfead 2aefs 204 32/V3
(C) SerFwal 20d |/ 19/3

(D) PrTad AR @ x = =

2l

¢

For the function f(x) = [ﬁ], where [x] denotes the greatest integer less than or equal to

x, which of the following statements are true?

{A) The domain is (—0, 00)

(B) The range is {0} U {—1} U {1}
(C) The domain is (—o0,0) U [1, ©0)
(D) The range is {0} U {1}

f&) = [ﬁ]m‘mﬁ (e [x] s wrae sewnt < x fot w) swes s @n
Sfeafa e

(A) SICoPFRa o5 361 (—o0, )

(B) SrrersFha A 207 (0} U {-1} U {1}
(C) srorsaiha ¥ 1 (—,0) U [1,0)
(D) STerioa faia 5 {0} v {1}

END OF QUESTION PAPER

#Tia g
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