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/ ( Instructions) \

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

2. Fategory-l - Comprises of Q.1 to Q.60 carrying one mark each, for which only one option
is correct.

Category-ll : Comprises of Q.61 to Q.70 carrying two marks each, for which only one
option is correct.

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

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

14. Hand over the OMR to the Invigilator before leaving the Examination Hall.
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MATHEMATICS
Category i {Q1 to Q60

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

Aol arta st Sar 1w uae 4rey 787 1, BT S9@a &7 1/4 789 JI0T AE |

Let a, b, ¢, d be any four real numbers. Then a®™ + b™ = ¢® 4 d™ holds for any natural numbern
if

Aa+b=c+d Bla-b=¢c—-d
Ca+b=c+d a®>+b2=c*+d> (Da-b=c-d a—-b*=c*-d>

a, b, c,d 1AM TWT TLAW | g™ + b = " +d" T T FolfP ALY n -9 TH; ST
79 it

(A)a+_b=c+d. L (Bya-b=c—-d '
Qa+b=c+d a>+b*=c2+d* ([Da-b=c—4d aZ— b? = ¢? - d?

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

(A) O (zero) 81 (€)-1 : ' (D) p

A, f x*-px + 1 = 0 ANPACF ISRAH QR x* + px + 1 = 0 AR ¢ @S
0 O (a+y) (B+7) -9 T X

(A) 0 (%) (B) 1 (-1 . (Dp

Number of irrational terms in the binomial expansion of (31/5 + 71/2)1% is
(A)90 (B) 88 (cy93 - _ (D) 95
(315 + 7H3)100 -7 RgfsTs Srem AR AU W

(A)90 . (B)88 (C) 93 (D) 95

The quadratic expression (2x + 1)>- px + q # 0 forany real x if

(A) p2—16p—8q<0 , (8} p2—8p+16q<0v
() p®-8p—169<0 (D) p2 -16p+8g <0
(2x + 1)2- px + q [2T® ZRIE x -97 @I AT WA Sy FAS T 20T A1 7
(a) p> —16p—8g <0 (B) p* —8p+16g <0
(c) p* -8p-16g<0 (D) p> —16p+8g <0
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5.

6.

7.

In a certain town, 60% of the families own a car, 30% own a house and 20% own both a car and a

house. If a family is randomly chosen, what is the probability that this family owns a car o a house
but not both? '

(A) 0.5 (8)0.7 (C) 0.1 (D) 0.9

Q35 1207 60% ARG ST Bitw, 30% «iRaTEg afE =iy ©32 20% “ifaiEa sife Wag
q1fG 56 o) At @ @ 3B iR Iy BiE FI6T Far T ol ARty s
IR §431 3G AP 77 553 AeEar -9 RAT (probability) T

(A} 0.5 (B)0.7 (C)o0.1 (D)0.9

The letters of the word COCHIN are permuted and ali the permutations are arranged in
* alphabetical order as in English dictionary. The number of words that appear before the word
COCHIN is

{A) 360 (8) 192 (C} 96 (D) 48

COCHIN Tt S et Rt 302 2331781 SSHITTA I PN SAIE SSITAT 30T COCHIN
TG SIS FSS[feT =13 WP ?

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

Let /:R— Rbe a continuous function which satisfies f (x)=‘[ S(£)dt . Then the value of
0

f(log, 5) is

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

f:R—>R Qﬁ’ﬁ'@@tﬁﬁiﬁﬂﬁ"ﬂf(x):jf(t)dt =& f(log, 5)=
0

(A)0 (=15) (B) 2 {C)5 (D)3
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10.

11.

. n . 2 —-— .
Let f:R— Rbe c!efmed as f(x) = xz e - Then the range of the function f(x) is

x“+x+4
35 35
fQ[““%EJU[%WQJ [D][_é._i]
5 3 3 5

s o |
% f:R—> R =w azraf(x)=z2+::: 2 8@ f(x) -7 #P1id (Range) 3@

35 3 5
| 3\ (5 ° 5 3
a(=33) o33

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

(A) 2 (B)8 (€3 (D) 1
X G2 y IBA T 247 + % + 20y + 25— 3y +8 -2 o1 (least) WA 3@
(A)2 (B) 8 . (©)3 . ()1

Let f = [~2,2] = R be a continuous function such that f(x) assumes only irrational values. If

f(v2) = v2, then

(A} f(0) =0 ‘ o Bf(VZ-1)=+v2-1

0 f(vZ-1)=v2+1 - (D f(VZ—-1) =2

i [-2,2] - R 930G 78S AT Q32 f(x) TR Bpem | 7 f(V2) = V2 SR
(A} F(O) = O . : B)f(¥2-1)=+2~1
(C)‘f(\fi—l)=\/§ +1 | _ D) fF(vVZ-1) =2

The minimum value of cos @ + sin @ +

for® e (0, n/2) is

W 2442 (B)2 - (©) 1++2 (D) 242

Tl 6 e (0, 7/2) W OW cosf + sind + 7 -3 @S (minimum) 919 T

(A) 242 (8) 2 (€) 1++/2 () 242
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12,

13.

14,

15.

P 3

The value of llm_[ atis

e x—-2 .
(A) 10 (B) 12 (€)8 (D) 16

.

lim dt -T Y9 57
92 1 x=2
(A) 10 (B) 12 . (C)8 (D) 16

I 'cotzj—x + tan% = cosec% , then the value of k is

(A)1 (B) 2 (C)3 {D)-1
af% cot£+ tanZ = cosecE =™, 6@ k=

3 3 3
(A)1 (B) 2 (C)3 (D) -1

IfBe (g 3?”)' then the value of +/4cos* 8+ sin 26 +4cot9c052[% _E:'] y

—

(A) 2cotd (B) 2¢cot@ (€) 2¢osé (D} 2sinéd
7fiee [% 37”) W, BT V4cos® O+sin’ 29+4cot9cosz[%—g] =
(A} —2cot8 (B) 2cot8 (C) 2cosé (D} 2sin @

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

(A)1 (B)2 €3 {D)4

(sin x - x)(cos x — x2) = 0IATTACIT IWI TS AL T

(A)1 (8)2 ()3 (D)4
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16. .

17..

The value of (_“_‘m

(A) 0 (zero)
(C)1

Ly
\1-3i¢/

(A) 0 (*I7T5)
(€)1

Find the maximum value of {z] when |z

(W1+43

' mﬁuﬁamﬁm

Wi+3

Given that x Is a real number satisfying

o
Ax < 5

Cx>5

I
LY

£ TRT G3e

1
({\)rx < 5

[Clx > 5§

1-»/':) is

(" e

()3

(B)3

Sx2 —26x+3
3x® —10x+3

<0 ==

(8) -1
(D) i

(8) -1
(D) i

- El: 2 , z being a complex number.
- 2] B ‘

©1+2 (D)1

z—~| 25 |4 - S T

lC}I-r-\E (D)1
5x% —26x+5 <. tha
3x2 —10x+3
[g)lqcz-
5 .

(D) L <x-<1pr3<5c<s
5 3

1
B) - <x<3
()5 x

) = cx< LlomAr3<x<s
5 3
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18.

20.

The value of 4, such that the following system of equations has no solution, is
' 2x—y-2z=2
_x—2y+z=-4
x+y+dz=4

(A)3 (8) 1 ' {C) 0 (zero) " (D)3

2x—y=-2z=2
x—?y-+z=—4 '

‘ , o x+y+Az=4
Soitas TRSAIAES YA ST T A A 4 -7 T T

(A)3 (B)1 ' (0 () (D)3
i
l X x+1
f(x)=| 2x x(x—=1) (x+1Dx

Ix(x=1) x(x=1)}(x=2) (x+Dx(x-1)
Then f(100)is equal to

{A) 0 (zero) (8)1 (C) 100 (Di 10
i
1 x x+1
J@)=| 2x x(x-1) (x+1)x
| Ix(x=1) x(x-1D(x-2) (x+Dx(x—1)
=, o f(100)=
(A) 0 (%) (8)1 {C) 100 (D) 10
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21,

22.

23,

24,

Let
2
2 2y 2
1 1 1 1
xp=|1-= | [1==] [1-=] | 1= .
ST 0 T MR
Then the value of }igx, is &
(A)1/3 {8) 1/9 {C)1/81 (D) O (zero)
¥t
; 2

_ 1 2 ‘- 1 2 1 2 1
xn“[l_gj (]- 6) (1—E) .......... 1-——————n(n+1)

gL 22 WO li._‘*tgxn =
(A) 1/3 (B) 1/9 (C) 1/81 (D) 0 (*75)
The variance of first 20 natural numbers is
(A) 133/4 - 4 (B} 279/12 {(C) 133/2 (D) 399/4
o2 20 fo Treif e ava (Gwt( variance ) 3
(A) 133/4 (B) 279/12 (€) 133/2 (D} 399/4

A fair coinis 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 - (0116 (D) 1/8
ol T Tas FiE a9 B = o e
(probability } 15 115 A& B SIPTIR FIAI ST W SE
(a)1/64 . (B) 1/32 s (D) 1/8

A &5( Head) WEHE FWIF
FANT (3G ST BN T

“If the letters of the word PROBABILITY are written down at random in a row, the probability that

two B-s are togetheris = ‘
(A) 2/12 {B) 10/11 (c) 3/11 (D) 611
aF PROBABILITY *Icvat ora SR O Mfice 0% Rt 341 20 O gi6 B 930 IR
(A) 2/11 | {8) 10/11 (c}3/11 (D) 6/11
M1 9/32. -




25.  Which of the following Is not always true?

26.

{A) lG + 'Elz .—.'IE]2 + |5|z if & and b are perpendicular to each other

(B) |a + AEI 2 |¢'ii forallA e Rif @ and b are perpendicular to each other

() |G+ Elz +|c'z‘ —5'2 = Z(IEIZ +|5|2)

(D) Ei+l£| Zlﬁl forallAe R if dis parallel‘t_o- b
fiesw @RI TR BIR oy 797

(&) la + E]2 =af +|5|2 T & QT2 b ot 8 7

(B) 7T A A € R -9 S [+ A5 2 |d] T A @a2 b tmorm 7w 7w

off it -4 +ff )

(D) T T A € R G S |6+ 48] 2 fa] = afia a2 b strmota s T

If the four points with position vectors —27 +}7|-l¢.: N +j+£ ' }—-IE and 2,_; +k are coplanar,

then A =

(A} 1 (B) 2 Q-1 (D)0

af e R, T SREA ©F9 (position vectors) 2+ j+k , i+j+k , ]
Aj+k Al (coplanar) 24 S A =

(A)1 {B) 2 (C)-1 (D)o
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27.

28.

29,

The least positive value of £ so that the linesx = t + @ ¥ + 16 = 0andy = ax are

concurrent is

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

x=t+ay+16=062y = ox RO RPN T £ -47 /W AL

RIS
(A) 2 (8)4 (C) 16 ()8
[fin a triangle AABC, a?cos® A-b%—c*=0, then

T T T ) - T 4
i j o= B —< A< ) A=— (D)A<'_
(A)4<A<.2 ()2 z (C) 4 2 4

G35 fags AABC -5 a’cos® A-b*—¢*=0 X

(A)%<A<5t2- (8) 5 Zcd<n (C)-A=% (D) A‘<%
{x e R:|cos ] = sin x}ﬂ[ 3%]:
o i}

{xer :|§0st Zsinx}ﬂ[o %]
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31.

32.

33.

2 - _3 4 ‘ ‘ . - B
sin | x=2+X X 4 " =2 where ‘|x|<2 then the value of x is
2 4 8 6 ] . :
2 3 2 3
A) = B) = ) —= D} —=
(A) 3 | )‘2 , (€) 3 (D} >
2 3y z |
Ifk sin : x——{'T—?-I-.:.’.. =E X W‘-x1<2, }9@15
2 3 2 3
A = B) — Q-= D) - =
(A) = (8) 5 (&} 3 (D} - =

The area of the region boundeld by the curve y = x3, its tangent at (1, 1) and x-axis is

1 1 2 2
A) — - (8) = — (D) —
()12 (_)6 {C}” ()1,5
X ITF, y = x3 I@EAGIL (1, 1) r9Te @ 32 @rm =l war s cemg ovareT
E1s)
1 1 2 2
(A) T (B) 6 (C) 7 (D) Tk
If logy 5 (x—1)>logy 5, (x+5) then
M-l1<x<4 (B2<x<3 O1<x<4 D})1 < x < 3
afi log, (x—1)>10g0_o4(x+5) ol
(Al-1<x<4 (B)2<x<3 CO1<x<4 D)1 <x <3

The number of real roots of equation log, x+ex=0

(A) 0 (zero) ®)1 ©2 (D)3
log, x+ex=0 %Teareta 367 Troa 720t 757
(A) 0 (7I9) (8) 1 (c)2 (D)3
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34.

35.

36,

The number of distinct real roots of
SInX COSY cCosxy
cosx sinx cosx|=0inthe interval ——ZS x SI is
cOSX COSX Sinx

{A) O (zero) (B)2 (€)1 (D)>2

—%st TEBE

TNk

SiNX COSX COSX
cosx” sinx cosxj=0

COSY COsX sinx

AR TBI T NS N TR
(A) 0 (J5) - (B} 2 {01 (D) >2

Let Xy, X3, ....., X5 be 15 distinct numbers chosen from 1, 2, 3, ..., 15. Then the valie of
(x1 - 1) (xz - 1) (x3 - 1) ora ....(x15 - 1) is

(A) always 0 (B).0 {zero) (C) always even - (D) always odd

Xy, X e Xys 20 15 6 o 5784t 0@ 1, 2, 3, ..., 15 QT (SN AE| OF A
G = D0 - D05 1) e (g5 — D-IATII® - - S

(A) SR <0 () 0 (%) (C) S, (G 72T - (D) AR TSGR Yt

Let [x] denote the greatest integer less than or equal to x Then the value of a for which the
sl
L d k=0

function f(x)= [—.t ]

a, x=0
is continuous at x=01s. :

(A)a=0 " (B)a=sin(-1) (O a=éin(1) D) a=1
[x] =7 = STost oxfG At s R 4 FLA
TS|
sm[ ;t . X0
fx)= [*:‘]
a, x=0
x =0 frvre e 2 af o=
A a=0 - (B} @ = sin(-1) {C) @ =sin(l) D) a=1
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37.

38.

"For all real value$ ~of  G5,8,4,,4; satisfying a, +

@y +ax+a,x’ +a,x’ =0 has areal root in the interval

(A0, 1] ®[1,0 (€)[1,2)

1 I 8 aawmmwaﬁao+z+‘;2 a

ay+ax+ax’ +ax’ =0 AT G0 IBT e IFR?

(A} [0, 1] (B) [-1,0] (C) [1,2]
Let f : R - Rbe defined as

f(x)={

Then which of the following is true?

(A) f is discontinuous for all x.
(B) f is contlnuousforall X
(C) fis duscontmuous at x = Im- where % is an integer.

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

Tfk f : R — RIS ALt
N x SER
f(x)—{sin xl, XY

(A) x -9 AT AT T [ SBS

(B} x -9F 3T NI & £ SO

(€) x= k7 -Q f TS, CTATE k-l ool et
(0) x=kx -q f TS, @A k 9B o 72Ut

M1 -14/32

4%, 5%
2 3

0, x isirrational
sin|x|, x is rational

ay._
=0 , the equation

(D) [-2-1]

Oﬂ,ﬁnﬁﬁ—mﬂﬁ@m

(D) [-2,-1]



39.°

41.

. 1f im

A particle starts moving from rest from a fixed ppint in a fixed direction. The distance s from the

| fxed point at a time t is given bys =t + at- b+ 17, where a, b are real numbers, If the
N partncle 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

@35 It <l Fifie frvre R Qe @2t e fice amt 1 3@ S ¢ W
&% fiffE Ry I WY 5 9Rs = 12 + at— b + 17; a,b TSI AL NG e v
RrolaEIT SIGT 5 sec ST s = 25 W% GAY (ART g AF) ©Wa 9L b -7 T T
TP T

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

hmJI+Ji+"‘"‘+J‘""1 _

e ,,J,;
(A) 1 (8) ! (C) 4 (D) O{zero)
2 3 3
. 1+42 4.1 _
lim =
1 1 2 ‘
— - ) = (D)0 (%)
(A) > | {B) 3 (€) 3

axe* —blog(l+x)

X0 x

=3 then the values of @, b are respectively

(A)2,2 (B)1,2 €21 (D) 2,0

ﬂ'ﬁf ]imaxe'_blzog(1+x) =3 iif'@)’fﬁa Qg8 b _ammw
x>0 X

(A) 2,2 - (B)L, 2 . @21 (D) 2,0
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42.

43,

If the vertex of the conic y*- 4y = 4x- 4a dlways lies' between the straight lines
X+ y=3and2x + 2y- 1 = Qthen

1 : -1 3
A2 <a< 4 (B) —-2-<a<2 C0<a<?2 {D) —-é-<a<—2-

qAMiy?- 4y = 4x- 4a Wﬁﬁ‘ﬁﬁ(veﬁex)ﬂa‘wﬁx +y=343%2x + 2y 1=0
SRER it SRS Wew

- 1 3
A2 <a <4 (B) —El_<a<2 C0<ac<2 (D} —-E<a<§
Number of intersecting points of the conic 4x% + 9y? = land4x? + y? = 4is

{A)1 (B)2 (C)3 {D) 0 (zero)

4x® + 9y? = 1 @422 + y2 = 430 qioa o Rrgm 7e4st 51

(A) 1 (8)2 (C)3 ()0 ()
- . oo x=A4  y-1 z-3 -
The value of A ‘for which the straight line = = may lie. on the plane
3 244 -1 '
x-2y = 0is
. 1 .
(A)2 (B}O (C)'-:—Z- (D) there is no such A

x-A4 _¥y-1_z-3

K-HCEWW
3 2+4 '—1‘

wif %=1

Wﬁx 2y = DW@WWW

(A) 2
(8) 0

1 o -
€=

(D) A-3 @@t (T I (7%

M1 16/32 8



45,

46.

47.

Area of the region bounded byy = |4 andy = — | +.2is

(A) 4 sq. units (B} 3 sg. units (C) 2 sq. units (D) 1 sq. units

y = wazy = [ + 2 = AR et cwaer

(A_)ﬁef G @)33f9Fs = - ()23 9FT (D) 135 &7

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

(A) i AP {B) in HP
(C)in GP (D) cohsecutive integers

d(n) =61 n-99 @eonw 25T (1 93 n WS ) | BW d(225), d(1125) 932 d(640)

FeAeffer
(A) TS eifore I (B) s dstfiste &=

(C) S[LraT Aoifste AP (D) SiFsia WP IJ

The trigonometric equation sin -1 x=2sin"1 24 has a real solution if

_ 1 . 1

A) |a|>—= B 0 lal>—2= D) fa|<—=
‘”Mfﬁ, _(HJ‘PFJ' ”Pbmﬁ-_ (0) |a| 5
sin~! x=2sin "' 20 FRIFACIT IET AT IR A

1 1 1 1 N 1
Al ja|>— — < lale— o lal>—= D) la|s——=

If 2+ i and V5 — 2i are the rodts of the equation (x> + ax +b) (x% + cx +d) = 0, where
a, b, c, d are real constants, then product of all roots of the equation is '

(A) 40 @ N5 (045 (D) 35

(x? tax +h) (2 +cx+d) =0 aﬁmﬂta,bc,dwmmﬁaixﬁwzu,
5 — 21@%@,?@@@33@%&1&351@5@

(A} 40 s ' () 45 - (0) 35
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49,

50.

51.

If £:[0,7/2)—> Ris defined as

1 tan@ 1
f(@)=|-tan@ 1 tan 4|, Then the range of [ is
-1 ~tamnfd 1
(A) (2,0) (8) (—o0,2] {€) [2,0) (D) (—0,2]

f:[o,zlz)akmmﬁ}tqim;rmm@:

1 tand 1
S@=|-tmd 1 tan@
—1  ~tamf 1
S f -4F 945717 (range) 33X
(A (22) - (B)(~,-2] (C) [2,0) (D) (=0,2]

If 4 and B are two matrices such that AB =B and BA= A4, then A* + B équals
(A) 2AB (B) 2BA (C)A+B {D) AB

A 932 B 5f5 «et wifiier IR O AB=B 99 BA=A | B £+ B =

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

If wis an imaginary cube root of unity, then the value of the determinant

I+ @ -w
I+0° @ -w'lis
o+l @ -

(A) 20 (8) =30 (©)-1 (D)0 (zero)

I 09T GG SRS T W B

l+o & -»

1+fl.72 o) —(,‘,J: =
wte @ =@

(A) —2a (B) ~30? (€)-1 " ()o ()
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52.

53.

54.

* Let f(x) denote the fractio}lal part of a real number x. Then the value of

3
JrePa s
S0 :

(A) 23 —_ﬁ -1 (B} O (zero) (€ V24341 (D) V3=+2+1
fi £(x) 936 IWT x -9F F2LIF (fractional part) 30 ST
N
J retyan-
0
A 23=42-1  (8)0 () ©V2-341 - (0)3=42+1

LetS = {(a,b,c)eNXNXN:a+b+c¢c=21a<b < c}and
T = {(a,b,c) eNxXNxXN: a,b,careinA.P.}, where Nis the set of all natural numbers
Then the number of elements inthe set SN T is - ‘ :

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

S ={(a,bc)eNxNxN:a+b+c=21,a<b s c} ' '
93T = {(a,b,c) eNXN XN : a,chﬁﬂﬁrm(Ntﬂwmmmw

TiB) | ©@ ST BT AT ALYt 3@ .

4

(A).6 (8}7 €13 (D) 14

0. 2 | -
Let y = e""2 and y= ¢" sinx be two given curves. Then the angle between the tangents to the
curves at any point of their intersectionis

(A) O (zero) (8) = () % (D) .;ﬂ

y=e* @ag y=e‘zsmxammiﬁ?aa{mamﬁwmwmmﬁmfa @it
-

(&0 (%) (8) 7 (© % (D) %
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55.

56.

57..

The value of 2cot " % - cot_l% is

/3 T z
(A) —— (8) — {© 7 (D) >

if the point (2cos8,2sin ), for Be (0, 2r) lies in the region between the lines x + J_;=2 and

x—y=2 containing the origin, then & kesin

r) (3z . 7 3w m | Z x
(A) (O”EJU[T’M) (8).]0, 7] {c) [5’?) (D)[ 2’ 2]

X+y=2 {932 x—y=2 AT A A" @ LT §&F Y 0w, o o
(2cos8,28in6) il A1 (0 < 6 < 2r) &7 0 ARG @M 16 -9 FPE?

lo.E)u[E - g zz
(A) (G,EJL{ 5 ,21:) (8) [0,7] () [2, 2] (D) [4,2]_

Number of points having distance +/3 from the straight line x-2y+1=0and a distance 13
from the line 2x+3y—-1;0i§ ’ - ‘ .

(A)1. (B)2 (€)4 D)5

x=2y+1=0ReTRIN ATF /5 TG 972 2x+3y —1=0 SR @13 5acg owfrs
(A)1 (8) 2 (€) 4 (D) 5
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58.

59.

60.

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

(Y

(A)—-2x + 16 (B) 16 ) {C)2x — 16 (D) 60

P(x) G IZo zrrﬁr (polynomial) I x - 3 @32 x - 5 fcy SIS AT ST mn@zrr
10 9IR 6. I P(x) -T& (x —3)(x — 5) focar ot Facer woioy 31

(A) “2x + 16 | (8) 16 (C)2x — 16 (D) 60

The integrating factor of the differential equation
ath tan” y—x*)(1+ yz) 0is
we' e (€) € (D) &
%+(3x"tan.'"y'.—x3)(l+ =0
DB AT A 5[ (integrating. factor) T@

& e B e - gt (D) &*

ify=e™ cos”‘Zx' then which of the following differential equationsis satisfied?

d* -
(A) —+2ﬂ+5y—0 (B) &—f+:§%f2y50
dy
Y 2—=—-5y=0
(c =0 (D) + & J'

y= € cos2x Na @ sMIwaeIce Brs 317 7

dy B d—zy+5dy+2 0
(A) dx +5y 0 (B) &t de Y=
d)’_' - o &Y zﬂ_s =0
(C)_—SE‘ 2y=0 (D} dx2+ e y=
M1 21/32



Category 1l { to Q70

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

4Rt dera qoft S e e oy Fex 2, BeT SURR Sy 1/2 799 FI0T A
61. let f:R—> R be differentiable at x=0Q .- If f(0)=0andf'(0)=2, then the value of

iﬂ%[f(xﬁ FRO+ FBD)+ ot F(2015x)] is .

(A) 2015

(B ) O (zero) |
(C) 2015x 2016
(D) 2015x2014

SiRORaW x=0 ﬁ‘ﬁtﬁﬁw sy (differentiable) = @32 £(0)=0,1'(0)=2 =

(A) 2015

(8 ) 0(*Ir)

(C} 2015x 2016
(D) 2015%x 2014

62. Ifxand y are digits such that 171 = 3556428096000, then x + y equals
(A) 15 (B)6 (C) 12 (D) 13
17! = 3556xy428096000 HL W3IBS x 93 y WG eT ;T2 + 3=
(A} 15 (8)6 (C)12 (D) 13
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63.

64. \ The value of _[

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 !ate, if he takes car, scooter, bus or train is
2/9 1/9, 4/9 and 1/9 respectively. Given that he reached oﬂ‘ce in ttme the probability that he

travelled by a caris

(A)1/7

aasamsrrﬁgﬁm T, A G AT IR S@IEAT (Probability) I 1/7, 3/7, 2/7

@32 1/7 | BREFER SReT il CTerAm S\IAT SNfes Tatter 209, FONA TAET 1/9, I
TSICET 4/9 98 QT TSI 191 maeﬂ—rfaﬁﬂ?mmwm cﬁmmﬁﬂ"mﬁfﬁsr

QU ST T

(A} 1/7

- (x-2)dx

(8) 2/7

BT

p o 4/3
200 x+3

. e 4n
(©) i(ﬁ) re

12\ x+3

I (x—2)dx

(-2 3y}
PN
() 3—(—"—_—%] *e
20\ x+3)
N U
a5Ea) v

{x-2p(x+3y}"

. CRICEU

is

Q37

(€ 3/7

3

(D) —
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65.

66.

67.

Let f : N — Rbe such that f(1) = 1and

fa) + 2f(2) + 3f3) + ...t nf(m) = nn+1)f(n), for allneN, n2 2, 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
f:N - RITF30 99 (& f(1) = 1432

FQO + 2f(2) + 3f(3) + . .+ nf@) = n(n+1f(n),n eN,n22,
( N =TI AW 616 ; R - IR LAV G7B) B f(500) -9 ¥ & =

(A) 1000 (B) 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 3 R 7o 5 {5 2w arvte coieT 5% D It Aifer rata 81T (probability) T

(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 de_ath due to lung cancer given that a person is a
smoker?

(A) 1/140 {B) 1/70 (€) 3/140 (D)1/10

935 1@ 20% e A @HS TRE YNAN FaeT TOEH TS [ SBIIAT
(probability) YHAIH AT FAAS T ISR T TBRAT HEAFT 10 W@ @ 1307 orgeT
TN Y39 FIAT 0.006 e, (17 (WA BT ToRET A [RIF SBRAT T

(A) 1/140 (8) 1/70 (C) 3/140 (D) 1/10
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68. In a triangle ABC, ZC .= 90", v and R are the in-radius and circum-radius of the tnangle ABC
. respectively, then 2(r 4+ R)isequal to .

(Ab +¢c (Blc + a - (C)a-i;b - (D)a+‘b+c

ABC RIGTET £C = 90°, r SRS €32 R Afeaypid 51 2(r + R) =

(Ayb + c (B)c + a {Cla+ b (D)a+ b +c

69. Leta, P be two distinct roots of a cosé + b sin @ = ¢, where a, b and c are three real constants
and e [d 2n]. Thena + B is also a root of the same equation if

Alat+b=c Bb+c=a - Qc+a=0b (D)je = a

o, B XM acosd+ b sin 8 = cﬂﬁﬁtﬂ?iﬁ?@i%ﬁ @ a,b, ¢ me\'ﬂnaa\
6 <[0,2n] | K a + B & AR ol e gam

(A)a+b=c " {Blb+c=a ' Chc+a=0hb {D)c = a

70. For a matrix

1 0 0
A=[2 1 0|,ifU,U, and U, are 3x1column matrices satisfying
3 21
1) 2 2
AU, =|0|,4U, = 3 , AU, =| 3 |and U'is 3x3 matrix whose columns arel/;, U, and Usl.
o 0 1 '
Then sum of the elements of U 'is
(A)6 : ' (B) O {zero) €)1 (D) 2/3
1 00 |
A=|2 1 0| U, U, 93¢ U, =73 x 1 =¥ Wiz @iE -
3 2 |
1 2 2 3
AU, =| 0 [, 4U; =| 3 |,4U, =| 3 | 938U 31 3x3 wora @3 mifjs 317 8 (column)
0 0 1 ' ,
iRz U,,U, 932 Uy | 5@ U™ -9g o 553 (elements) @1SIE=T 280
(A)6 "~ (B)0{*TT) g1 (D) 2/3

5 M1 25/32.



tegory i1l {Q71 to O8

Each question has one or more correct option(s), choasing which will fetch maximum 2 marks on
pro rata basis, However, choice of any wrong option(s) will fetch zero mark for the question.

AFfG e 4% 31 il S v, caffs | afer ary, wter AR R TS 179
_ T 2 ; T e we Sam e Aty e 3@ T

71.  Llet f be any continuously differentiable function on [a, 8] and twice differentiable on (a,5)

suchthat f(a)= f"(a)=0and /' (5)=0. Then

(A) f'(@)=0 {8) f'(x)=0 forsomex e (a,b)
{€) f7(x) =0 for some x & (a, b) (D) f"(x)=0 for some x € (a, b)

A f(x) [a, 5] R 8w @32 SRS =™, (a.b) R Yot sG55 Oqe
fl)=1F(@)=0, f(h) =0 W s@

(A) f(@)=0

(8} (a,b) RO @1 x -9 o5 £/(x) = 0
(€) (a,b) @@ @1F ~QF S (%) = 0
(0) (a,b) R@IT @7 x -7 ST f(x) = 0

72. Arelation pon the set of real number R is defined as follows :

xpyifandonlyifxy > 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

83 A1 75 R - 97 o7 9T GG TR M x py T 3o FIeIg AR
Xy > 03 SR ST WIS At @slfer o7

(A) p T 932 9fsoy (symmetric)

(B) p #fSy fog om 7y

(C) p dfSTM Wqe Fezpge

(D) p SMAEYST Hw
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73.

74.

If cosx and sin X are solutions of the dlﬁ’ergntlal equation

'y, @
.,v e _—*"" -0
et i

where ao,al,az are real constants then which of the followings isfare alwavs true?

(A) A cosx + B sinxisa solutlon, where A and B are real constants.

(BYA cos(x+1-] is a solution, where A is real constant.

{C) A cos i sin x is a solution, where 4 Is real tonstant.

(D)A cos(x+-‘g-) +B sin(x—%)'ls a solution, where A and B are real constants.

i cosx @2 sinx

d’y &

dxz+a’dx+a1y0
Wmﬁﬁmﬁm(%,%@mm)ﬂammﬁlmﬁmm
TST?

(A} A 932 B IBT HIF T A cosx + B sinx 9Ff FHA
(’slamaﬁ%:ﬁA cos[x+%) i AT

(C)Ammma cosx sinx azsﬁ?m!m

(D)} 4 432 Bm_zrmimA m[x+ 4) +B sm(x--;) 6 AW

Which of the followmg statements ns/are correct for 0 <6 <
(A) (cos 2 < cos— | : '(B) (cos 8)3/¢ = cos—‘Il
(C) cos—6— 2 (cos8)56 . . SR (+) cos-? < (cos g)7/®

a0 < 8 < Zaw, oreer PefeTie SRR T e A

(A) (cos 8)/2 < cos% * (B) (ces 8)3/* > cos- 38,

. {C) cos2 > (c0§ g)5/6 7 (D) cos2 < (cos g)7/8
6 , 8
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75. Let16 x2 — 3y% — 32x — 12y = 44 represent a hyperbola. Then

(A) I_ength of the transverse axis is 2v/3
(B) length of each latus rectum is 32/v3
(C) eccentricity is 1/19/3 T

(D) equation of a directrixis x =

wlﬁ
D
1

441 1% 16 22 — 3y2 — 32x — 12y = 44 G *AIFS ATt I | BT 30T

(A) Srg2E STR tnls 3 243
. (B) 2eewe Aifieerars tids 7@ 32//3
(C) Serwet 37 1973
.'(D)ﬁmwwﬁmqu=g

76. For the function f(x) = [[?1]], where [x] denotes the greatest integer less than or equal to

x, which of the following statements are true?

{A) The domain is (—oo, )

(B} The range is {0} U [—1} v {1}
(C) The domain is (—o0,0) U [1,00)
(D) The range is {0} U {1}

£y = [i&] ooty (criie [x] b ovae st < x Pt wea) sz P o
SiEafer sten

(A) STCrwSTBa T =T (—oo, 00)

(B) SrTorfig g {0} v{-1}u (1)
(C) SToPsefa e 297 (—o0,0) U [1, 00)
(D) Twewfia fsta =1 {0} U {1)
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77.

78t

~ Which of the following is/are always false?

° = . i : : (.
e
(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

fies @IS / @SR TR wpren

(A) o 1zt 2 @t faere wiifteer srem fswr oo (75 srar gy - ‘
(B)W'mﬁ%aﬁﬁm@ﬂmw&mmﬂ{nwwﬁ

. (c)a{awmﬂﬁﬁtaﬁﬁm@'wﬁmm%mmﬂﬁwwﬁ | |

(D) oo rest seet RFTE: ol ot ¥ty e Five srewst (a5 oAt %

" If the straight line-(a -~ 1)x- by + 4 = 0is normal to the hyperbola xy = 1 then which of the
- followings does not hold? ‘ . '

(MWa>1b>0 (Bla>1Lb<0 (Ja<1b<0 (Da<ib>0

(a- Dx- by + 4 = 0T xy = 1 AL Sfoew 31 No5a @APS / @R
2OAT /I Y

(A)a >1Lb>0 - (Bla>1b<0 Qa<1b<0 (Dla<1,b>0
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79.

80.

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 log1095=1.97T and log;;2=03)
(A) 11 (B) 12 (€)1 (D) 14

%5 B 4o mgres o 3@ AREitT «F 31 ailRe Fi 4o TAre (ot FaIT AIRAT
(probability ) %7 0.05 | S/ T G5 LFIBo1 T AN FBIRAT 1/2 SR OF QPT TS

cstteT Feafer gare (S Tame T (4%s log,, 95=1.977 132 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 '

(W f2)=1 (8) (2)=2
(C) f is continuous onlyatx = 1 (D} f is continuous at all points

f:R - R SCTHSTG @97 @ x € R -9F 7T WA & f(2x—1) = f(x) | THF x=1 -
WS 932 f(1) =1 WHR

(A f(2)=1 (B) f(2)=2
€ f @ x = 1-958S () f “Ha5we
END OF QUESTION PAPER
2IAG NG
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Space for Rough Work
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TGS f57 aamaa( Category) o sy , _

AR : 8T 1 QAT 43 60 2fsll o 1 799 By wae W% rrafE Ta 9Tt 3@ Soq
Ao

AT - A3 61 (U A2 70 oAfofl 2TT 2 4w WCy W9t @ AteRi v 9 TE Sar
wfoe
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T | 9GIL AT 11 -1 GoT Sa@a S 957 IIBT T | 41T | -9 Afefb g1 Suwm oy
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o1 | rwmwwammmnmmmwwﬁmw
2 5 (AT 391 g QI ATT §7 687 et guatsyfer Ao Swag war i A1 @, @b
ATT A1G 0 3@ T . _

OMR #1tar #fofs ATTT T9733 SHATCT A, B, C, D-fofew crastfere sy e 9% o017 Su7

. ez

ﬁOMR@%?ﬂ*mWWm!HﬁW T OIS I W AN G106 STARISN wer
ﬁemmwmﬁwvﬁlwufmm@mmﬂam%ﬁwmlmm

COT AT BE Al e 6} oATT Ry WA (eq @) A 1 T - @Hﬁtﬂ?«szﬁrﬁzﬁ
5 TR S 90 9 7 @32 Prawipnze stfrwrdia w77 16T 2@

SE OMR i R ¥ frow @l stea(roll number), AW 93¢ ATorCEg
32 45T( question booklet number) Rraza|

WWW@WW@HWﬁ@%WW%WWﬁWTﬁB

IR A, TG, TR, T, ﬁwim@ﬁa;zn‘m @ifba, o ot
mmwmﬁmwmmmuwmm@mm\ﬁmﬂa@

OTT FUATR TR Fo7 &1 1t g A7)

I O 1T IS I S5 F1RT STsHl (3T SI0% | ST G IS 93 IS AT
A A1}

«% FTaftes @G 32 5 siret s Wmmmﬁaﬁam & ar oy @
@wwwamsromommﬁﬁmmmi
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