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g Instructions )

This question paper contains all objective questions divided into three categories.
Category-| : 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-Ill : Comprises of Q.71 to Q.80 carrying two marks each, for which one or more
than one options may be correct.

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

Category-lll questions witl 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.

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.

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.

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.

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

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

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
atlowed in the examination hall. Possession of such devices during the examinations
shall lead to cancetlation of the paper besides seizing of the same.

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

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

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

Hand over the OMR to the Invigilator before leaving the Examination Hall.




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.

%f5fG erra vl Sag I WTe 219y T 1, 7 ST S 1/4 J§F IV A

In a certain tawn, 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 or a house
but not both?

(A)0.5 (B)0.7 (c)o.1 (D) 0.9

GG *d 60% “faaraa st By, 30% sifaanas A =g W3 20% e snfis «ae
f 7% orex | A @ @ G5 RS T o AT 3T 28 o SfaaRitd sifs

T ST IS AR g 7GR AFEAT -9 SIS (probability) X3

{A}O.5 (B) 0.7 (C}on1 (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 (€) 96 (D) 48

COCHIN &g =rsd e s g 3 eaifs wifouiag Iof@y SIeTg ATSTAT 207 COCHIN
T SIS FHo[TeT 1% SIS 7

(A) 360 (B) 192 _ (€C) 96 (D} 48

tet f: R — Rbe a continuous function which satisfies f(x)zjf(r)dt. Then the value of
]
f(log,5)is

(A} O (zero) (B) 2 (€C)5 (D)3

fR—R aﬁmmﬁwmaa&f(x):jf(r)d: =1 f{log, 5)=
0

()0 (*I775) (B) 2 (C) 5 : (D) 3
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A
The value of Ilmj dt is
x—2 g x_2
(A} 10 {B) 12 (C)8 (D) 16
X a2
lim dt -g 1] 7=
X2 2 x—
(A) 10 (B) 12 {C) 8 (D) 16

If cot2 + tani = cosccE , then the value of k is
3 3 3
{A)1 {B) 2 (C)3 (D) -1

2> x ko
Ei1i Cot?t'f' tan — = cosec? M, ©ld k=

(A)1 (B)2 (€)3 (D) -1
IfBe {E, 27 , then the value of \/40054 8 +sin’ 28 + dcot ﬁcosz[z—g] is

2 2 4 2
(A) —2cotf (8) 2cotd (C} 2cos @ (D) 2siné&

g% oe (%, 37%] IGTE \/4cos4€+sin2 29+4cot90052[%-—§—] =

{A) —2cot @ {(B) 2¢cotd (C) 2cosb (D) 2sin &

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

{A) 1 (8) 2 (C)3 tD) 4

(sinx—x)(cosx—xz) = 0 THIFa0eT B ST T =T

(A)1 (B)2 (C)3 (D)4
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The value of A, such that the following system of equations has no solution, is

2x—-y-2z=2
x-2y+z=-4
x+y+Az=4
(A)3 (B}1 (C) 0 (zero) (D)-3
2x—-y-~-2z=2
x-2y+z=-4
x+y+Az=4

Toitga INFATGEd IR AT @ AT TW A -QI A ]

(A) 3 (B} 1 | ()0 (/) (D) -3
If
1 x x+1
fxy=| 2x x(x—1) {x+Dx

3x(x=1) x(x-1){x-2) (x+ix(x-1)
Then f(100)is equal to

{A) D (zero) {B)1 (C) 100 (D) 10
T
1 X x+1
fx)=} 2x x(x—1) (x+1x

3x(x~1) x(x—-D{x-2) (x+Dx(x-1)
=, O f(100)=

(A} 0 (*) (B) 1 (C) 100 (D} 10
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10. Which of the following is not always true?

-2 ~ 2 -
(A) 1@ +b| = 1(1‘\2 +‘b‘ if @ and b are perpendicular to each other

(B) |d +)LE;| > |Er" forall2. e Rif a and b are perpendicular to each other

© 3+ 8 +[a -3 =2{ja +[i] |

(D) a+&5|z|a\forauke R if @ is parallet to b

AT @I STHRY ©IT o7 Tq?

) Ja+ 512 - a* +15‘2 g G €32 b AT~ T

(B) SIFT BT A € R -9T S \a+z§\z\a| =74 AftG G2 b AT~ 7 =0
o2 L 2 a2

(€) ‘a.+b| +|a—b‘ :2[|a| +‘b!]

(D) 57T BT A & R -4 Sis ‘aujlz\a] =@ TG 992 b TR TEAE oW

- -~

11. If the four points with position vectors -—2f+j'+l:’ , f+j+l:' , j’—k and A}+I€ are coplanar,

then A =

(A)1 .2 (C)-1 (D)o

Tf pRD Y, T SIEH (@22 (position vectors ) —25+}'+1€ , f+}'+l€ , ju!:.' MR

Aj+k , Twefer® (coplanar) T O X =

(A1 (B)2 (C)-1 (D} O

M1 6/32 | Y



12.

13.

14.

15.

o ¥yt T
Fsinx—2—+2-—Z 4. =2 where |x|<2 then the value of x is
2 4 8 3
2 3 2 3
(A) = B) — ¢ —= D) —=
) 3 (B} 2 {Q 3 (D) 3
.1 2 2 Xt T
H%Sln x—‘7+'—:{'—'*§'—+.... =€§H W|x|<2 , Ooidx=
2 3 2 3
A) = B) = ¢ -= D} — =
{A) 3 {B) 5 () 3 {D} 2

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

1 I 2 2
J— B] — [ J—
(A) B (B) 6 (C) T (D) s

X T, y = x3 @ €32 (1, 1) e G 3@ @y =opfE viat ANae oFiad (vaoe
1)

1 1 2 2
A) — B) — C) — D) —
(]12 {)6 ()” ()15
If logy 5 (x~1)>log, o,(x+5) then
A)-1 < x < 4 (B}2 < x <3 01 < x < 4 D)1 < x <3
it logy , (x—1D>logy 4 (x+35) @@
A)—1 <« x < 4 (B2 <« x <« 3 (C11 < x < 4 (D)1 << x < 3
The number of real roots of equation log, x+ex=0
(A) O (zero) (B)1 (C}2 D)3
log, x +ex =0 STFICT TBT FeSg 7T 36
(A0 () (8) 1 (C) 2 (D) 3
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16,

17.

. . a, a, a;
For afl - real values of @,4,,a,,q; satisfying a0+3+—3—+?

=0 , the equation

2 . .
A, +ax+ax + a3Jc3 =) has a real root in the interval

(A}10, 1] (8) [-1, 0] ©ma (0) [-2,-1]

Ay, @), @y, @y -AF T IRBI JIFT &3 i a0+a—£+%+%=05ﬂ, frafafes win @i

a0+a,x+a2x2+a3x?‘ = 0 STeara7 9T TSI TS YTF?

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

Let f: R — Rbe defined as

x is irrational

rw=1 "

L'sin|x|, x is rational

Then which of the following is true?

(A) f isdiscontinuous forall x
{B) f is continuous forall x
(C) f is discontinuous at x = k7, where k is an integer.

(D} f is continuous at x = kx , where k is an integer.

it £ R — RSP AT

0, x A

Jx)= {sin|x|, X eI

34, T ABT PG 037

{A) x -QF FFeT WA TS [ W8S
(B} x -QF Pt VTG & [ WO
(€) x= k7 -9 f IS, T k QG 9 LUt

(D) x = kr -Q f 58S, (TUE k Q0 fcf 724

M1 8/32 y



18.

19.

20.

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

¥ +y = 3and2x + 2Zy-1 = Othen
1 l 3
(A)Z << 4 (B) —E<a<2 (C)O < a<?2 (D} ~——2—<a<5

afky?- 4y = 4x - 4a Fhacer TR (vertex) X x + y = 3 WR2x + 2y-1 =0
SRt 457 SRS = $iF

(A)2 <a<4 (8) -%<a<2 (€0 <a<2 (D)——;—<a<%

Number of intersecting points of the conic 4x? + 9y? = land 4x? + y* = 4is
(A)1 _ (8)2 (C}3 (D) O (zero)
ax? + 9y? = 1 3L4x? + y* = 4 3% gioa o faga st 2

(A) 1 (B) 2 (C)3 (D)0 (*5)

x-A y-1_z-3

= may lie on the plane
2+4 -1 P

The value of A for which the straight line
x-2y = 0is

(A) 2 (BYO {C) ——;— (D) there is no such A,

s —a g e s St = YL I3 s x - 2y = 0 TTEER SR ARTS AN,

3 244 -l
AG =e

(A) 2

(B) O
1

{C) 5

(D) A-7 QT (F9 WH (3
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21.

22,

23.

If f:[Q,;er) — Ris defined as
1 tan & 1

f(B)=|-tan& 1 tan 8|. Then the range of f is

-1 —~tan @ i

{A) (2,0) (B) (—o0,~2] (€} [2,0)

F [0 72) > ROTTSI QXA FLFIS

1 tan & 1
f(&)y=i-tan 8 1
-1 —tané 1

B@ [ -ad 95719 (range) 2@

tan &

(A) (2,0) (8} (—o0,-2] (C) [2,)

(D) (—o0,2]

(D) (—Cﬂ, 2]

if 4 and B are two matrices such that 4B = B and BA = 4, then 4” + B’ equals

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

A 932 8 710 Qv TG TE S AB=B 9L BA=A | @ A"+ B’ =

(A} 2AB (8) 2BA (C)A+B

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

1+ o
l+0° @
o+’ o
(A) 2w (B} —3¢° (C)-1
T AT G5 SIBI TIYe W B
l+o o
l+w* @
o+’ o
(A) 2@ (B) —30° (C)-1

M1 10/32

—~

{D) AB

(D) AB

(D) O (zero}

(D)o (*173)



24.

25.

26.

11 14
The value of 2 cot Y _cot 2 s
2 3

T 3 o 4
A -— - = -
(A) 3 {B) > (C) 2 {D} >

' _ 14
2cot I%—cot 15 - 9 T

T
(A) (B) (€) (D) 5

If the point (2cos8,2sin@), for B¢ (0, 2n) lies in the region between the lines x+ y=2and

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

T 3z T 3r T
(A} [O,EJU(*;J?T] (8) [0, 7] (C) (—2',7] (D} [Z,E‘}

x4+ y=2 @32 x—y=2 FRENAIT = IR @ B §e Y 4w, off S
(2cosd,2sin6) g M (0 <0 < 2n) o 6 P feivs @@= @16 -9 ARFE?

b4 Ir 7 37 T
(A} [055}-{—2*,2??} (8) [0, 7] (€) (E,T] (D} [Z’E]

Number of points having distance \/g from the straight line x -2y +1= 0 and a distance V13

from the line 2x+3y—1=0is

(A1 (B} 2 (C}4 D)5

x—2y-+1 = 0TI AF 5 FATE 9L 2x+3y—1= 0 ST V13 Ty SRl
g sy =T

(a3l (B) 2 (c)a (D} 5
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27.

28.

29.

30.

let a, b, ¢, d be any four real numbers. Then @™ + b™ = ¢™ + d” holds for any natural numbern
if

Ala + b =c+d Bla~-b =c —d
Qa+b=c+d a>+ b? =c* + d? (Dja—b =c—d, a>— b?> =%~ d?

a. b, c,d B0 TEIT T g + b = ¢ + 4" T TF FelfdE T2 n -9 TRy S

=@ TR
AJa+b=c+d Bla-b =c¢c—d
(Qa+b=c+d a®+ b2 =c? + d? Da—b =c—d, a?— b? = c*— d*

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

(A} 0 (zero) (B) 1 {€)-1 (D} p

i, f x%-px + 1 = 0 oA Moy 92 x2 4 px + 1 = 0 SNFHH v 93>
IS = BT (o +7) (B+7v) -99 N7

(ayo (I77s) (B) 1 (€)-1 | (D) p

Number of irrational terms in the binomial expansion of (31/5 4 71/3)100 s
{A} 9D {B) 88 {C) g3 (D) 95
(315 + 71/3)190 -7 fegfets Snjem AifTE T2t 36

{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
(¢} p2 -8p-16g <0 (D) p2-16p+8g<0

(2x + 1)%- px + q Ta@is TG x -9T @7 BT TIAT T FAHIR AT 207 A7 A

(A) p2 —16p -8 <0 {B) p2 —8p+16g <0
(C) p* -8p—16g <0 (D) p? —16p+8g <0

M1 12/32 ¥



31.

32.

33.

34.

xi-x+4

x2+x+4

353 ' 35

AV Z = ZZ

(}[5,3} (81[5,3)
3 5 5 3
CEHEES o {_E]

2
Tt £:R—> R T €32 f(x) =5 %4
x°+x+4

53 5°3
(C)[—OO,EJU[E,OOJ {D) [—E,—i]
5 3 | 37 5

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

Let f:R — Rbedefinedasf(x)= . Then the range of the function f (x) is

= 5@ f(x) -4a7 #5717 (Range) (4

“(A)2 (B} 8 (C)3 (D)1

x GF2 y TET T 2x 2 + p2 + 20+ 2x — 3y +8 -AT ARG (least) N T

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

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

F(¥2) =2, then

(A f(0) =0 B f(V2-1)=+v2-1
€ f(¥Z-1)=v2+1 (D) f(¥2-1)=v2
f i [~2,2] »R 9315 TG WAFF 932 f(x) FAWE wyem | AW f(V2) = V2 T IR
(M) f0) =0 B f(VZ-1)=vZ-1
(€ f(VZ-1)=vZ+1 (D) fF(VZ-1) =2
The minimum value of cos & + sind + — for0 e (0, m/2)is
sin 2
() 2+42 (B) 2 i) 1++2 (D) 242
I 0 e (0, 1/2) WSH cos @ + sind + — Y - TS (minimum)IITF{E(?q’
51n
(A) 2442 (B) 2 © 1++2 (D) 242
M1 13/32




35.

36.

37.

The value of (H‘Ei)“ (1_\5 E)MES

1-3 i 143 i
{A) O {zero)
{C}1
1430 64 1-v3i\ %t
(145 i) (1+J§ i) AN 39
(A 0 (175)
(€)1

{B)-1
(D) i

(B} -1
(D) i

Find the maximum value of ‘z| when |z _i =2, z being a complex number.
z }
(A)1++/3 (8)3 ©1++2 (0)1
2 @S Ser APT @ae |z — 2| =2 e |4 - Steos e T
z
A1+ 3 ()3 (Q1++2 (D} 1
_ _ o 5x?—26x+5
Given that x is a real number satisfying Y <0, then
: ’ 3 —-10x+3
1 i
Alx < - B} - <x <3
(A) x 5 { )5
(C)x > 5 (D):—Is<x<-:1';or34x<5
5x2 ~26x+5
x JIFF Q98 —*7—--<0 3t
3xT —10x+3
A x < ! (B) ! <x<3
* 5 5
Qx> 5 (D)gl<x4%i‘51‘2ﬁl1”3<x45
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38.

39.

40.

41,

Let
2
2 2 2
X, = l-—l l—l 1—L ST b B 1 =2
3 6/ 10 n{n+1)
_ 2

Then the value of Iimx, is

(A)1/3 (B)1/9 (C}i/81 (D) O (zero)

it

2
93¢ n22 W e[ limx, =
(A) 1/3 - (B)1/9 {c) 1/81 (D)0 (I75)
The variance of first 20 natural numbers is
(A) 133/4 (B) 279/12 (C) 133/2 (D) 399/4
s 20 5 Frotfad Feuvid (ordiA variance ) 20
(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 {C) 1/16 (D) 1/8
Gt @t gaie [ am G ot =31 2l o5 fo7 I u(head) IPTR SFGIAT
( probability) 5% 15 T EGSIAI SHIRATR T 2T G 6 QTR @B STEIT ARSI 30T

(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 (€)3/11 (D} 6/11

gfit PROBABILITY *It5i@ 3% @3ferq aasmwﬁmmwmmﬁ B QFa YA
G I
(A} 2/11 {B) 10/11 (C) 3/11 | (D} 6/11
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42.

43,

44,

The least positive value of f so that the linesx =t + @ ¥y + 16 = Oandy = ax are
concurrent is

(A) 2 (8)4 (C) 16 (D)8
x=t+ay+16 =093y = gx AITEVAT TGS T £ -7 {9y 47T
e T3

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

If in a triangle AABC, a®cos®A-b%-¢*=0, then

(A)£<A<£ (B]£<A<ﬂ' {C)Azf- (D)A<£
4 2 2 2 4
&G fapS AABC -E a’cos® A-b*—c*=0 =ger
7 ¥4 i3 T 7
A —< A<— B) —< A< QA== D) A< X
(A) 2 > {B) 5 z (C) 5 (D) ;
i Iz
{x € R :|cos x| > sin x| [O,mz_]z
DRV B ®) o,—’i]u[fsi”}
4] L4 2] 4 22
(©[0,= |u "52,3_;'{ (D) -0,3_"1
a7 42 ] N
. Iz
{x eR :‘cosx‘ > smx}ﬂ [0,7]:
DI s ® 0% U Z,2%
L 4] L4 2] L 41 272
0= |u S—E,E - (D) 0,1’£
L 4] 14 2] |2

M1 16/32 y



45,

46.

47.

The number of distinct real roots of
sinx COSX COSX
. . ) T /o
cosx smx cosx|=0intheinterval _Zs X SZ is
COSX Cosx sinx

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

<x< B

PN
ENIR

SsiInx COSX COSXx
cosx sinx cosx[=0

cosx ¢cosx sinx

SRISATIT BT SJXF TS LA A

(ayo (%) ()2 (€)1 (D) >2

Let Xy, X, ..., X1 be 15 distinct numbers chosen from 1, 2, 3, .., 15. Then the value of
(0 — Dy — Dz — 1) o (x5 — 1) is

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

Xy, Xy xqg 201 15 5 o e ATRg 1, 2, 3, .., 15 (W@ (TGN RCWI| ST 20
(x1 - 1) (xz - 1) (x3 - 1) .......(xls - 1) -q Wﬁm ‘

(A} MR <0 (8) 0 {*]7) (C) SRR (SUG LT (D) Sl RTSTG LA

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

sin ]:—xz :l
- - 2

: #0
function f{x)= [—xz:l *
a, x=0
is continuous at x = Cis
Ay a=0 (B) @ = sin{—1) {C} @ =sin(1) {D)a=1

[x] =7 x STt (RIG AT S SRR Sfef 74T
sin[—xz]
fo=5 [-]
o, x=0
x =0 frvre We @ I a=
(A) a=0 _ (B} @ = sin(—1)} (€} & = sin(1)} D)ya=1

xz0

M1 17/32




48.

49.

50.

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

fixed point at a time t is given bys = t® + at- b + 17, where g, 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 respectivaly

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

@3fE 1 «sfh e g Forer e st T e oar 93 @ 007 ¢ s
3% ffi Ry (IS qag s @aes = 2 + at- b + 17; a, b IBIT 74T TG wfir s
TEOIRETT SIITT 5 sec ST s = 25 UFF JA(Q {ARGF 4 (WF) B@a ¥WIL b - 09 21
YT 36

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

} ~ﬁ+\/5+.....+\/n—l
Iim

[ £ n\[’;
() - (8) 5 @2 | (D) Ozero)
2 3 3
i \/I+\/5+.....+ n-1 N
LR T el n\/;
1 1 2
1 L Q= D)0
() 3 (6) 3 © 3 (D)0 (*17%%)

If lin;)l ald hbl?g(l £x) =3 then the values of a, b are respectively
X 'x‘ .
{A}2,2 {B}1,2 (Cy2,1 {D}2,0
. *—blog(l+x
zrffihgaxe ﬂg( )=3‘9?.16C7~1'a 992 b -3 I I TITFW
X x'
(A)2,2 (B)1, 2 {c}2,1 (D)2,0

M1 18/32 Y



51.

52.

53.

54.

Area of the region bounded by v = ]x| andy = — ‘x] + 2is

(A) 4 59. units (B) 3 5g. units (C) 2 sq. units {D} 1 sq. units
y :‘ﬁ Gk y =~—H + 2 F AN SBEF CFaTd 6

(A) 4 T5f 9@ (B) 375f UFF (C) 23 9T (D) 135 4TF

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

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

d(n) 26T n-QF BT T (1 992 n STHG ) | Wi d(225), d(1125) 9T2 d(640)
23tafe '

(A} STTIBT s6ifsts AP (8) faorde srsifsrs W@
(C) SILTTSR A5thers T (D) A= FIND 31

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

1 1 1 1 1
A — B) —— —_— C e D L —
wlal>7 ® = <lal< @l ool <S
sin~! x=2sin ! 2¢ AEaEd 8T IS I I

1 1 ] 1 1

—— B) —= -— (C — D} a|<—
W73 o5l Ok o< 7

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

(A) 40 (8) 95 {C) 45 (D) 35

(x2 + ax +b) (x® + cx +d) = 0 SFNFATT a, b, c,d ST FIF | Tt @8 NPT 2+ 8,
V5 — 27 S =@, B @ TR STww sy fera et 2@

(A} 40 (8) 945 (C) 45 (D) 35
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55.

56,

57.

Let P(x) be a polynomial, which when divided by x - 3 and x - 5 leaves remainders 10 and

6 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) 936 72°m A (polynomial) TMF x - 3 €L x - 5 0@ SISl AT SIS0 T

10 @92 6 3Tt P(x) ~T& (x — 3)(x — 5) Twe oI FaweT TSR 3

{A)—2x + 16 (B) 16 {O2x — 16 (D) 8O

The integrating factor of the differential equation

ij{%wh(?»x2 tan” y—x7)(1+")=0is

(A & (8) & ) &~ (D) &
dy 2 -1 3 3
—+{3x tan” yv— 1+y)=0
o (3x y=x)Y1+y%)

IBAFE TAUNFAC THIF 5F (integrating factor) T

(a) e (8) ¢ (€) & (D) €

If y = e cos2x then which of the following differential equations is satisfied?

dy dy d'y _dy
AL 22 15,20 B +5Z  2p=0
()dx2+ dx+y ()dx2 e y
d’y . dy dy . dy
) —— —5—=—-2y=0 . D +2—=—=5y=0
()dx2 e y ()dx: i ¥

y = e cos2x Ned I AT Brg FF 7

2

d’y _dy d’y _dy
A +2-=+5y=0 B) —-+5—+2y=0
()dx2 o y {)dx2 i Y
d’y _dy d’y . dy
C -5—-2y=0 D) —+2—=-5y=0
()drz R ()dx” w7
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58.

59.

60.

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

V3
[ £GP e is
]
(A) 243-v2-1 {B) 0 (zero) (C) V2 -3 +1 0) V3-+2+1

T £ (x) 9T IWT x -9F 1S (fractional part) 2 S

43
[ £yt
0
w23-2-1 (810 () (© V2-3+1 () V3 -2 +1

letS = {(a,b,c)eNXNXN:a+b+c=21La<b < c}and
T ={(abc)eNXNXN: abcareinA P.},where Nis the set of all natural numbers.
Then the number of elements in the set ST is

(A)6 (B)7 (13 (D) 14

S={labc)eNXNXN:a+b+c=2la<bs<c}
QIST = {(a,b.c) eN X N'X N : g,b,c W8T A91760s STy} ( N QI 77 #relfas sedvm

BIG) | ®@ ST Cihd g 3T 2@

(A) 6 (B8) 7 {C}13 (D) 14

2

Let y=e" and y=¢" sinx be two given curves. Then the angle between the tangents to the
Y g

curves at any point of their intersection is

{A} O (zero) Bz (C) 3'25 (D} %

y=¢" 932 y=¢" sinx IW@Y 559 @ @7 (o7 AT SIoA “orframg owsls @
R

(A) 0 (7T) (8) = (c) % o) =
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61.

62.

Category il (Q61 tc Q70

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

oifsTE oTT WTh $ET F3F YL Y197 TR 2, §oT SGHA S 1/2 83 S0 TS|

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 (B)2/7 {C) 3/7 (DYAf7

aF whga sufs gom, am, a1 G et AEE BT ( Probability) TP 1/7, 3/7, 2/7
qqe 177 | whsta wire ofite Gigmr iae snhes e 2/9, F 01 et 179, It
e 4/9 @32 G TET 1791 (TS oy FfeTs BF S SIRreT GRgie G ©FF SIS
TIETIT FBIEAT 3 .

(A) 1/7 (8)2/7 (€)3/7 (D) 4/7
The value ofj (x—2)dx = is
{(x-—2)2(x+3)7}
443 34
{ )i(x_z] te { )i[x_z} +c
200 x+3 200 x+3
413 5:3
( )i(xﬁ"j +c ( )i[x_—__] +c
12\ x+3 20\ x+3
| (X=2)4% ____qq =1
{(x =2 (x+3)"}
3 _ 473 3 ‘c-2 34
A} —| —— +C (B} — +c
20\ x+3 20\ x+3
4:3 33
( )i[x‘z] +e (D) i[x_2] +C
12\ x+3 204 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 trianglie ABC
respectively, then 2(r + R)isequalto

(A)b + ¢ Blc+a (Cla + b (Dja + b + ¢
ABC gt £C = 90°, r SRISPTY Q32 R SRR T 2(r + R):
AV + ¢ (B)c + a {Cla + b D)a+b+c

Let a, B be two distinct roots of a cos@ + b sin & = ¢, where @, b and ¢ are three real constants
and 8 €[0,2r]. Thena + f is also a root of the same equation if

AJa+ b = ¢ B)b+c=a (Clc+a=25% (D)c = a

a, B T acosh + bsin @ = ¢ AT 416 foa s, @A a, b, ¢ FoATG IBT et Wge
Be(0,2r] | CICFT@ a + B & ATNFaT IFH G o 29 1

{Ala + b = ¢ B)b +c =a - (Clc+a=h {Dic = a
For a matrix
1 00
A=12 1 o}, ifU,U, and U, are 3x1 column matrices satisfying
3 21
1 2 2
AU, =[01,4U, ={ 3 ,4U; =| 3 |and U is 3x3 matrix whose columns areU,,U, and U,.
0 0 1
Then sum of the elements of U™ is
(A) 6 (B) O (zero} (C}1 {D) 2/3
I 00
A=|2 1 0{; U,U, 932 U, 7= 3 x 1 TEI TILHT 0=
3 21

1 2 2
AU, =|0|,4U, =] 3, 4U,=| 3| 992U 37 3x3@me 9o Wifw a1 &8 (column)
0 0 1 |
sifet 761 U,,U, 93¢ U1 3@ U™ -4T W 517 (elements) @15iFeT o1

(A) 6 (8) 0(*I%5) (€)1 (D} 2/3
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66.

67.

Let /:R - R be differentiable at x=0. if f(0)=0 and f'(0)=2, then the value of

lin*;) é[f(x) + F(2x)+ fBX) + ot (20152} s

(A) 2015
{B)0{zera)
(C) 20152016

(D) 2015x2014

iR R Al x=0 frygrs sRaem @B (differentiable) T €32 f(0)=0./'(0) =2 T
lim lU(x)+ FRx)+ fBX)+ .+ [(20157)] =

x> X

(A) 2015

(8) 0(*ITY)
{C) 2015x2016

(D) 2015% 2014

If x and y are digits such that 17! = 3556xy428096000, then x + ¥ equals
{A} 15 (B) 6 (C) 12 (D} 13
171 = 3556xy428096000 HLVSBTS x G y FIG | 2@ + y =

{A) 15 (B)6 (€) 12 {D} 13
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68.

69.

70,

Let /N — Rbesuchthat f(1) = land
FO1) + 2F(2) + 3f(3) + v+ nf() = n(n+ 1)f(m), for all n e 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 — RITPHSI0 Q9T (@ f(1) = 1938

FQ)y + 2f(2) + 3f(3) + .+ f () = nln+ 1)f(n),n eN,n=2,
( N = Freifaes TR O ; R = qi89 SAeATE G0 ) ©@  f(500) -99 W9 207 =

(A} 1000 {B) 500 (€) 1/500 (D) 1/1000

(f 5 distinct balls are placed at random into 5 cells, then the probability that exactly one celt
remains empty is

(A} 48/125 (B) 12/125 {C) 8/125 (D) 1/125
5 & fiox <e7c@ 5 1§ 2103 Trate o f5@ @S @ Wifel Ipra F1a=T (probability ) 2T

(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

" q3E R 20% ThE YT WS TRE RS P TORCT IISIE @i KA

(probability) gFTF AT FALETS FIF ISMA {3 FBIIAT HCFFM 10 @ & TE Ty
ST Toid SFSIEAT 0.006 X0T, THIH YR TRFT o TS [R5 1A T

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

Each question has one or more correct 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.

Af6T0 AT1e @ It Wil Saa e, @l | wefr a3 e SR g TS 1oy 359

71,

72.

R 2 ; g q3fs geT Saa A= Aoty 779 IR I

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

d’ d
dr{ +a, Ex}—)Jr a,y=0,

4y
where ay,ay,a, are real constants then which of the followings is/are always true?
(A)A cosx + B sinxisasolution, where 4 and B are real constants.
(B) A cos[x +%] is a solution, where A is real constant.
{C) A cos x sin x is a solution, where A is real constant.

/4 . 7Ty
(D) A cos [x+-é—1-] +8B sm{x——{l—] is a solution, where A and B are real constants.

Tftt cosx 92 sinx

d’y dy
—2+ala+a3y:0,

SIS TSR G0 T W ( ap, 4,y IBT $F) O N6 (@G / @ 1y

Ho1?

0

(A) A 932 B BT HIF T A cosx + B sinx QTG A=
(B) A TH8T #4%F T A cos[x+%] Q7L T
(C) A TBT $FIF 3L A cos x sinx QBT L

(D} A €32 B IWBT FIT U A cos(x+%) +B sin[x—%) QG A

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

(A) (cos V2 < cos% (B} (cos 8)3/* = cos%

(C) ccnsiﬁ153 > (cos 6)5/6 (D} cos? < (cos 8)7/8

T 0 < 6 < 230, Tt fufatie Siesgfam mws @l 1ioe?
(A) (cos 8)1/? < cosg (B} (cos 8)3/* > cos?

(C) cos% > (cos 8)5/6 (D) cos% < (cos 8)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-rea! 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

Fieea @G / @i SR TeTes?

(A) 7o T7Rs fafirR «@Tfh faats STRRaTeT SnpeTm IS LA AT STAAT 7%
{B)mﬂiﬁﬁ%ﬂﬁﬁwﬁwqaw%mmmwwﬁ
(€) =ryemm Szer g TS faars TaTem Jem QTS T4 A7 ST 52
(D) sfef STeust orst RAFE «afh famrs STleate Snfemt TS ST T3 AT 53

If the straight line (a - 1)x - by + 4 = 0is normal to the hyperbola xy = 1 then which of the

followings does not hold?

Aa>1b>0 (Bla > 1,b < 0 (Ca < 1b<0 Dla < 1.b > 0

(- Dx- by + 4 = 05T xy = 1 9ALGT Thoew 2(eT AT (PG / AR
33T I qI?

(Ala > 1,b > 0 Bla » 1,b < 0 {Cla < 1,b < 0 {Dla < 1,b >0
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75.

76.

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

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

(A f"(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)

T f(x) [a, b] RBE TG QI STANEN 2T, (a,b) BN g7 SLSAFQ 20 438

fla)=f(a)=0, f(b) = 0 BW

&) ffa=0

(8) (a,b) RBE @ »-QF & f(x) = 0
(C) (a,b) RBE @F x -9F & f'(x) = 0
(D) {a.b) WA FF x - 9IS f""(x) =0

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

x pyifandonly 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) @is an equivalence relation

IBI IR GG R -9 T p Q7T G0 58T @UE x py T QIR (@I T
xy > 03T (I AIBA (IFI0 Al @3] feT Fos7

{A) p T3 43 dfe (symmetric)
(B} p ofoomm fog 97w 97

(C) p ofieom @ag sTLFTe

(D} p SESTS! STFH
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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

GG AR 46T T O T | FIRGT 9T ar ot S o wme tod T AT
(probability ) 27 0.05 | SKES TS WFT @fBofef THILT SMeTF Tl 1/2 WAt ©fF @F 20

(ofteT Fo@fer T (o vate T3 (979 1og, 95=1.977 912 log,,2=0.3 )

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

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

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

{C) fis continuous onlyatx = 1 (D) f is continuous at all points

fiR - R SMSSG O @ x €R -9 5T W OF fQx -V = fE) 1T/ f x=1 -9
Bo Q3L F(1) =1 WBE

(A) F(2)=1 (B) f(2)=2
(C)f (AT x = 1-9BS (D) f @ SWwe
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79.

80.

Let 16 x2 — 3y2 — 32x — 12y = 44 represent a hyperbola. Then

(A} length of the transverse axis is 243
(B) length of each latus rectum is 32/V3

(C) eccentricity is/19/3
V15

(D) equation of a directrix is x = —
st 16 16 12 —~ 3y? — 32x — 12y = 44 96 778 [T @1 ST A

(A) SHEE SI0F (s T 2V3

(B) “ITov ATRGeTEd vy 20 32/V3
(C) B ms! 2@ 4/19/3

(D) Friraa TER WE x = %3

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

x, which of the following statements are true?

{A) The domain is {—o0, )

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

Flx) = [ﬁ] SorSTE (A [x] ST wrae sewt < x ot @) swew Fafafis @
Sfeafd e

(A} SCAFHOI (FA 26T (— 00, 00)

(B) STroreFha et 2e7 {03 U {—1} v {1}
(C) TPFHIna OF@ 2e1 (—o0,0) U [1,00)
(D) Srrwaita fasie 27 {0} U {1}

END OF QUESTION PAPER

AT g g
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