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( ( Instru:tions j- ‘ \

1. This question paper contains all objective questions divided into 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-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-1 or Category-ll, incorrect answers will carry NEGATIVE marks.
For Category-l, 1/4 mark will be deducted for each wrong answer. For Category-ll,
1/2 mark will be deducted for each wrong answer.

4. Category-/ll 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-| or Category-Il, r
more than one response will be treated as incorrect answer and negative marks will
be awarded for the same. '

o 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 Calcuiator, 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 | (Q1 to Q60)

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

2ol AT 9’ Saa e «3e a1y 789 1, BoT S8 & 1/4 787 IO TA |

Let a, b, c, d be any four real numbers. Then 2™ + b™ = c™ 4 d™ holds for any natural number n
if

(A)Ja+b=c+d Bla-b=c-d =
Qa+b=c+d a®+b2=c2+d* (Da-b=c-d, a®—-b*=c*-d*

a,b,c,d S1AM0 BT LA a™ + b* = " +d" W @ FCIfF TLA n -97 TAY ATSH
= T

(Ala + b

o (Bla-b =c—d
(Cla + b = d

c+d a2+ b2 =c*+d*> (Da-0b

If a,B are the roots of x2-px + 1 = O and y is a root of x>+ px + 1 = 0, then
(@+y)(B+7)is

(A) O (zero) B)1 ©-1 -  (p

e, f x2-px +1 = 0 ANFACE ASRA T QIR x>+ px + 1 = 0 AT y 9F
AT oW@ (a+y) (B+y) -9 TH 3@

(A) 0 (*I%5) (B) 1 (€)-1 i (D) p

Number of irrational terms in the binomial expansion of (31/5 + 7%/3)1%% is
()90 (B) 88 (C) 93 . (D)95
(3Y/5 4 71/3)100 _q7 Regfiors nyem AP HLUT I

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

The quadratic expression (2x + 1)2- px + q # Oforanyreal x if

(ﬁ} pz—lﬁp-ﬁqdﬂ . (B) p2—8p+16qcﬁl
() p*-8p—-16g<0 (D) p2 -16p+89 <0
(2x + 1)2- px + q Fars AT x -7 I B NI Sy FAIS 775 & A1 I
(A) p> -16p -89 <0 (B) p* -8p+16g <0
() p> -8p—-16g <0 (D) p2 -16p+89 <0
M1 3/32

gcollegeduniaa

India’s largest Student Review Platform

—



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 or a house
but not both? '

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

935 T 60% 1R SMf ey, 30% AR IfE Sy W32 20% AfEa e Wae
3G 402 1w I @ @MW 93 “fiatae Ipg i FdivT Far @ o Afamrita aife
PR 431 A1 YT 6y HioR AT -9 5@iat (probability) @

(A) 0.5 (8) 0.7 (c)o.1 (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 (8) 192 (C) 96 (D) 48

COCHIN *T0/ T BRTCa T 0 R8A1R% SIRSHTTAR 32 STt SISHTAT Z0eT COCHIN
TR SIS Fos[feT *13 SPIE? -

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

Let f:R—> Rbe a continuous function which satisfies f (x)=I f(£)dt. Then the value of
0
f(log, 5) is

(A) O (zero) © (B)2 (C) S (D)3

f:R->R ﬂﬁ%ﬂﬁﬁﬂﬁtﬂﬂﬁf{x)=jf@)df =& f(log, 5)=

(A)0 () (B) 2 ()5 (D)3
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" ] 2 - .
Let f:R— Rbe defined as fix)= zs +::: - Then the range of the function f(x) is

35 (3 5
5°3 ”u’:&‘

3) (5 5 3
C)| =0 = . e
( )( m,SJU[3,m) (D) T .5]

=

A o _
% f:RHR =T iﬂ?ﬁf(x)=;2+::: W O f(x)-47 #°71F (Range) @

E g _ | (3 5
m’-'[s’s] - (B) 5’5]

3 5 ° [ 5 3
o(=3M5 o 53]

The least value of 2x° + 3% + 2xy+2x—3y+8 for real numbers x and y s

(A)2 (B)8 (C)3 (D)1
x 932 y A T 252 + y* + 2xp+ 20— 3y +8 -7 TS (least) T 7@
(A) 2 (B) 8 - (€)3 . (D)1

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

f (\(f) = vZ, then

(Af@O) =0 ' a B f(V2-1)=2-1
©f(V2-1)=v2+1 : D) f(Vz2-1)=v2
f i [-2,2] =R 930 3G ST 938 f(x) TR e | 3% £(V2) = V2 oW
(A)f(0) =0 - ' B) f(vV2-1)=v2-1
@©f(V2-1)=v2+1 | D) f(vV2-1)=v2 *
The minimum value of cos @ + sin 8 + i for® e (0, n/2) is
(A) 2+2 (8)2 (C) 1++/2 (D) 242
% 6 e (0, n/2) W OW cosd + sind + 5_1112123 f%‘fﬁﬁl’é ( minimum ) 919 3@
(A) 2++/2 (8) 2 ©) 142 (D) 242
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12,

13.

14,

15.

: 32

The valué of lim dt is
e x—2 .
(A) 10 (B} 12 (C)8 (D) 16
. 3
lim dt -3 79 e
22 A X— 2
(A) 10 (B) 12 . (C)8 (D) 16

If .cﬂt%{ +tans = cusec% , then the value of k is

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

qf% cnt%+tan§=cnsec£;— =, 5@ k=

(A) 1 (B) 2 (C)3 (D) -1
Ife (% 37”) , then the value of ﬁcos‘-' 8 +sin% 20 + 4cot Hmsz[% -g] is
(A) —2cot 8 (B) 2cot @ (C) 2cos8 {D) 2siné@

Tfii6e (%, 3?”] =, O J4cos® 6+sin? 260 +4cutt?cnsz[%—-—g-)

(A) —2cot 8 (B) 2cotd (C) 2¢cosé@ (D) 2sin @

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

(A)1 (B) 2 €3 (D) 4

(sin x - x)(cos x — x2) = 0 ANTACIT I/ TS AL T

(A) 1 (8) 2 (€)3 (D)4

M1 6/32
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16.. Thewluﬁnf(l_r:) (1'*’5:) is

17..

(A)O (zer0) (B) -1

(€)1 o " (D) i
+V3 1Yy 1~y3 [\ _—

Gﬁ. t) * (13;{) - W

(A) 0 (*[775) (8) -1

(€)1 (D) i

Find the maximum va!ue of |z| when EI =2 , z being a complex number.
Z

(A)1+\E e (8)3 '(C)lq.ﬁ (D)1
| éﬂgﬁf@_’éﬁfﬁﬁmﬁaaa z—il=z-mr |z| -7 FLE T T =
| =
A 1+43 (8)3 (©1+2 (0)1
Given that x is a real number satisfying Sx” ~26x+S <0, then
W< i (B) 2 <x<3-
a3 S |
Cx>5 (u)-lg-ﬂx-{%urs‘tk-cs
. S =245
X IBT 9]¢ <0 55
3x® —10x+3
: i
(g.)_-x < 715- (B) '§ <x<3
(Cjx > 5 (D) -;- <x < %m&éx'{i"
M1 7/32
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19.

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+ Az=4

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

2x—-y-2z=2
x—2y+z=—4'

; _ | x+y+Az=4
Soiar SieaearEy SHIYA ANGT A A I 4 -9F AT

(A)3 (8)1 - ()0 (°F75) (D) -3
Ni
l X x+1
f(x)=]| 2x x(x—1) (x+1Dx
Bx(x=1) x(x-1)(x-2) (x+1Dx(x-1

Then f(100)is equal to

(A) 0 (zero) (8) 1 (C) 100 (D) 10
T

F X x+1
Jx)=] 2% x(x-1) (x+1)x
| Ix(x-1) x(x-1(x-2) (x+)x(x—1

4, oW f(100)=

(A) 0 (*15) (8)1 (C) 100 (D) 10
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21,

22,

23,

24,

Let
2
2 ¥ 2
) 2 (L __1
X, —(1 3] (-l GJ ( 10) .......... 1 ~ ey ,n=2,
Then the value of lim.x, is .
(A)1/3 (B) 1/9 (C)1/81 (D) 0 (zero)
afé
2
0 N o O 1
w{1-5) (1-5) (56 | 1-smem
9J3 n22 W OR meﬁ
(A}1/3 (B) 1/9 (C) 1/81 (D) 0" (*75)
The variance of first 20 natural numbers is
(A) 133/4 . (B) 279/12 (C) 133/2 (D) 399/4
o2 20 i Freifes s1earia (S variance) 34
(A) 133/4 (B) 279/12 (C)133/2 (D) 399/4

A fair coin is tossed a fixed number of times. If the prubakbility 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 - Oy | (D) 1/8

' _ ﬁﬁfﬁwﬁ‘##ﬁtmmﬁim_ T 58(Head) W FWIFA!
(probability) 5% 15 AT TETPTR S THIH ZH O 163 G (I SPITH T 23
(A)1/64 . (8) 1/32 - o1 (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 togetheris :
(A) 2/11 |B) 10/11 () 3/11 (D) 6/11
7 PROBABILITY *ico Srisar @Ria @3 siifce 2o, Rt 341 20 o 3f6 B @3t Im
w211 (B) 10/11 (C) 3/11 (D) 6/11
M1 9/32. -
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25. Which of the following Is not always true?

26.

(A) I& + i;r ='F¢:;'_12 + Il;lz if @ and b are perpendicular to each other

(B) I&' +/13I 2|alforallx e Rif @ and b are perpendicular to each other

'('C) E+§r +|Ei—§|2 =2(|::'i[2 +I§I!]

(D) [ﬁ+4ﬂ >|d|foralid e R if Ei,.ils parallel to b

fsa @A ANRT S Fos 777

@[3+ =faf +[p[ afx 7 aae b otemore o =

(B) TG A € R - S @+ 26> a) 7w afa a2 b st=st 78 74
off - )

(D) 3T AT k€ R - %5 [a-+ Ab| 23] T 2 9ae b sigeeora st 7w

A\

If the four points with position vectors -2f+j=7i-£' i f+}+£ g j-f and A}+f are coplanar,

then A =

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

% srf6 s, T S=gH (&% (position vectors) —2i+j+k , i+j+k , j-k «ag

Aj+k , NGRS (coplanar) 28 O A =

(A) 1 (B) 2 (C)-1 (D)0

M1 10/32 ' )
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27,

28.

29,

The least -positive value of £ so that the linesx =t + @ y + 16 = Oandy = ox are

concurrent is

(A) 2 (B) 4

(C) 16

(D)8

x=t+ay+16 =043y = ox TRENRIG RGN e £ -7 TR 4qrwe

RIDEIS

(A) 2 (B) 4

(C) 16

Ifin a triangle AABC, a’cos? A-b%-c”=0, then

7T T
Al —< A<—
{]4< 4:2

T _
Bl —< A<
()2

4

C) A=
(C) - 5

35 fagsi AABC -8 a’cos® A-b*—c* =0 &

T T
Al —< A<—
(A 4 2

{x eR :]cusx| > sin x}ﬂ[ﬁ,y—]—

2

(A) 0,% o 1| e ™ Spromnd

'_C} 0:% Nl [omm g

fr e R:[oosa|2sin x}h[ﬂ,i’ﬂ:

_U'E-uéjiéf—-l
(A) 4 d 57

(EIVEES
(GRRY )

{B]E-{A-r:rr
2

3

QA=

n x 3
o[o5]57)
3n
{D) [c"; ‘;]

(D) 8

V4
(IJ]A<4

(D) A< =

collegedunia:s
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2= =3 4 . . ' -
30. Ifsin_l[x-—xz +x4 -J.:s +....J=-E— where .|Tx'|-=:2 therjl the value of x is
2 3 2 3
A 2 -3 - 0) -
| II IS x4 ¥4 :
i sin | x- -+ T4 =2 A <2, o
2 4 8 6 L
2 3 2 3
= (B) — 0 D)=
(A) 2 (B) 5 (€) 3 (D) - >

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

1 1 2 b
(A) = (B) 3 v (0} 7 3
X OTF, y = x3 ITFAGIL (1, 1) Rrqe @ I8 @ =opfs wiar Nvks oas crageT

W

1 1 2 2
A) — B) — = =
()12 ”6 {C}l? (9]15.
32. If logy,(x~1)>log,g,(x+5) then
A-1<x<4 (B)2<x<3 ©O1<x<4  (D1<x<3
Tf7 log, , (x—1)>logy g, (x+5) W ew
A1 <x<4 (B)2<x<3 Cl<x<4 D)1 <x<3

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

(A) 0 (zero) B)1 ©2 (D)3
log, x-+ex=0 sifieara 3BT TSR T4t 3o

(A)o (75) (B) 1 (c)2 (D)3

M1 12/32 0
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34. The number of distinct real roots of

SINX COSX COSX
- . 5 ’r_ e n i
cosx sinx cosx|=0intheinterval ——<x<—is

COSX COsXx sinx
(A) O (zero) (B) 2 (C)1 (D) >2

|

Sy
IA
=
IA

»|N

SINX COSX COSX

cosx sinx cosx{=0

COSX COSX sinx

SNFACR IBI AT NS LW TR
(A)O (F75) (8) 2 (€)1 (D) >2

35. Letxy X3,....., X5 be 15 distinct numbers chosen from 1, 2, 3, ..., 15. Then the valie of
(xy = D(xz —Dxg — 1) (g5 — Dis

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

Xy, X, e Xys 2 15 O o 3180 A0 1, 2, 3, ..., 15 (@ (ST JER| O
(11 g 1) (xz o 1) (xg = 1) sua ....(.2‘15 - 1) _amm £ o 2 -

(A) TR <0 (B) 0 (<I7%) (C) A% (&G 1L4N - (D) TR RTSiG A4

36, Let [x]denote the greatest integer less than or equal to x Then the value of & for which the
sm[ —x* |
function f(x) =+ [—t’] ’

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

(A)a=0 " (B)a=sin(-1)  (Qa =HI:II(1) D)a=1
[x] = x STorst oxb 31 3P SRR 4 AL

-

sm| = |

f@={ =] "

X520

0

| a2, x=0

x =0 fr9e oo 27 3 o=

A)a=0 - (B) @ =sin(-1) (C) @ =sin(1) (D) @=1
5 - | M1 13/32
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37. For all real values of @,,a,a,a, satisfying a,

38,

| au +ax+ax +ax = 0 hasa real root in the interval
(A) [0, 1] @ 1,0 (©)[1,2]

8053, 4,0, ~QF 37T BT WIGAA S5 I @ +‘—;L+—‘§l+

ay+ax+ax’ +a,x’ =0 AR 930 I8 IS IFER?

(A} [0, 1] (B) [-1, 0] Q) [1,2]
Let f : R = Rbe defined as
0, x is irrational
Jx)= {sin |x|, x is mtwnal

Then which of the following is true?

(A) f Is discontinuous forall x
(B) f is continuous for all x
(t) fis diﬁ:antihuuus a'i_ x = kx , where k is an integer.

(D) fis continuous at x = kx , where .k is an integer.

it f : R— RIS 933t
[ 0, xTEm
LN A
(A) x -~9F FpeT NItAT & [ P8O
(B) x -99 3T NIGAT &Y f FEF}
(€) x=kz -9 [ TS, @A k. G5 of Test
(D) x=kx -9 [ 8o, AU k 930 oof g4t

M1 14/32
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{D) ["21"1]

(D) [-2,-1]

, the equation
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39. " A particle starts moving from rest from a fixed point in a fixed direction. The distance s from the
fixed point at a time tis given iws ="¢? at- b +'1?;. where a, b are real numbers. If the

h par"-ticle 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 (€)-8,33 ~ (D)-10,33

aﬁwaﬁ-ﬁﬁﬁ?@-mhmaﬁﬁmmmww;mtm
o fiffe R~ e T@g 5 9385 = t2 + at- b + 17; a,b IBI LT NG Ak IR
froIIYIT TIGT 5 sec T s = 25 OIS JAg (ARRT g AF) SWa 9 b -F 0T T
TP 37

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

hm\ﬁ+~fi+_+ n—1 -

40.
) = (®) = > (D} Ofzero)
9 3 | 3 _
_ N1+24m-1
lim — =
syind n\n
1 1 2 .
1 = o = (D)o (*])
" 2 | (®) 3 | © 3

41. - if liIl'.lm:ejr —blgg(l +3) =3 then the values of a, b are respectively
x—0 X

(A)2,2 (B)1,2 €21 (0)2,0

o i 22008 S) 3 oy s a e b -7 W @ TS
4 X

(A) 2,2 - (B)1,2 7 (€21 (0)2,0

o M1 15/32
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42.

43,

If the vertex uf.' the conic y*- 4y = 4x- 4q dlways lies: between the _stfaight lines

X+ y=3and2x + Zy- 1 = 0then

(A)2 <a<4 (B) -é-{a-cz (€0 <a <2 (n)'-%cac%

A y2- 4y = 4x- 4a WW(V&H&X)W:: +y=3493e2x + Zy 1=0
et yfoa SRS o[

(A)2 <a < 4 (8) -%-caécz (C)0 < a <2 (D) —-é-«:ac-g-

Number of intersecting points of the conic4x? + 9y? = 1and4x? + y? = 4is
{A)1 (B) 2 (C) 3 (D) 0 (zero)

4x? + 9y% = 1 QR4x% + y2 = 43 qfbT o Regm spednt o

(A)1 (8)2 (©3 (B) 0 (1)
+ ) ot _y=1 z=3 ' _
The value of A for which the straight Iine ez o may flie. on the plane
_ 4 - |
x-2y = 0is
1
(A)2 (B} O (C)--—E (D) there is no such A

x—A ¥yl =3
3 244 '-1_

1-3:&%%
i ==

TG x - 2y = 0O BNE VTS A,

(A) 2
(B) 0

1 o A
(C) ~3 |

(D) A-¥ 9@ (I NI (7%

M1 16/32 0
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45,

46.

47.

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

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

y = @azy = - + 2 = Ao St cwaRT

(A) 435 9T B)3fqds = (€)23f 93T (D) 135 4T

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)inGP (D) consecutive integers

d(n) T n-97 LA ALY (1 932 2 S | BW d(225) d(1125) 932 d(640)

ﬁaﬂmsﬁ%'r
(A) S8BT Aaifore W (B) fifis sifste IFE

(C) SCIST A5fore IR (D) Aot TS I

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

| 1 A0 T 1
L B 5 i D) la|s—=
(A) |’“|:’ﬁ ‘ | (B) 2("]“"‘\;- © |“|”Zﬁ . (0) |a 22

sin~! x=2sin"" 2¢ RTACI IBT TS NP 30
1 1 1 g ¥

=5 o) la|>—= D) la|s—=

(A) |a|>ﬁ (B) ——= 21,/_ lal{T ( ]|1:'.'|::~-_2“E (D) la| 24_2.

If2+iand1./_ 2i are the ruuts of the equation: (x* + ax +b) (x% + cx +d) = 0, where
a, b, ¢, d are real constants, then product of all roots of the equatlun is

(A) 40 ® W5 Q)85 (D) 35

(x* + ax +b) (x* + cx +d) =0 aﬁwcra,bc,dwwwﬁahﬁmmzu
y5 - ZEﬁ%m,ﬁ@aﬁﬁmmﬁmﬁaqwm |

(M 40 | (B) 9f | (€) 45 - (D) 3§

M1 17/32
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49. If f: [U,rr! 2)—> R is defined as

51.

1 tam@ 1
f(@)=|-tan@ 1 tan 8. Then the range of fis
-1 —tamfd 1
(A) (2,0) (8) (—0,-2] (€) [2,%0) (D) (~,2]

f:[ﬂ,n-fz)—pxmwmqwrﬂm@:

1 tand 1
f@=|-tmé 1 tand|
-1 =tan@ 1
OW@ f -4 477 (range) 3@
A (@22) (B)(~=,-2] (€) [2,) (D) (=0,2]

If A and B are two matrices such that AB =B and BA= A, then A + B’ equals
(A) 2AB (B) 2BA (C)A+B (D) AB
A 932 B 9f6 v mffw 7107 Sy AB= B 93E BA=A | B A2+ B -
(A) 2AB (B) 2BA (C)A+B (D) AB
If @is an imaginary cube root of unity, then the value of the determinant
l+o0 @& -w
1+ @ -a'lis
e+’ @ -
(A) -2 (B) =3 (C) -1 (D)0 (zero)
I 09T 9T TR T W erw -
+e & -w
+&* @ -of|=
v+ © -
(A) -2 () -3’ (€)-1 " (p)o (1)
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52.

53.

' Let f(x) denote the fractiof'lal part of a real number x. Then the value of

]
'Jf(xz)dx is
500 :

(A 2V3-V2-1  (B)O(zero) () V24341 (D) V3-+/2+1
A% f(x) QS0 IVT x -9F FLIF (fractional part) T ST

J3

[ fea?yan=

0
(a) 23=V2-1 _ (B)0 (%) ©V2-341 (0)B3-v2+1

letS = {(a,b,c))eNXNXN:a+b+c¢c=21,a<b < c}and ,
T = {(a,b,c) eNXNXN: ab,careinA.P.}, where Nis the set of all natural numbers
Then the number of elements intheset ST is -

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

S ={(a,bc)eNXNXN:a+b+c=21,a<bhb<c} : |
GFeT = {(a,b,c) eENXNXN: abcwﬁﬂﬁ—rm(wammmmw

Bib) | B ST Bithd Atd LB 3@ .

¢

(A6 (8) 7 (€) 13 (D) 14

let y= e;t'z and y =e"'g sinx be two given curves. Then the angle between the tangents to the

curves at any point of their intersection is

{A) O (zero) (B) = {c)'% (D) %

yéef;ﬂa: y=fsmxmzﬁaqmmﬁﬂﬂamw$ﬁﬁ @
m "

(A} 0 (*175) (8) 7 {c) -’;— {D)I %
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55.

56,

57.

The value of 2cot™ % - mt_ig is

(A) —— (B)

z i{ /s
8 2 4

2cot™ % —cot™ % e RICE-5

b4 3n 4 T
(A) 2 (8) =y (C) 2 (D) 5

If the point (2c0s8,2sin#), for B¢ (0, 2n) lies in the region between the lines x+ y =2 and
x—y =2 containing the arigin, then 4 liesin '

T 37 . T 37 T
A)|0,—|u]|—,2 B).[o, —_a S
”( 2)“(2 "J 810, ‘q(z z) (NL 2]

X+y=2 3% x—y=2 AL TR AMRS @ ST Y1 {7 AF, o wreweer
(2c0s8,25in8) ift 2w (0 < 6 < 2n) BT 6 AR @ 16 -9 IF@E?

() med ez wfsd
w[ I (8) [0,7] @53 © 2o |

Number of points having distance Jg from the straight line .x:—2y4-1 =0 aﬁd a distance J1_3
from the line 2x+3y—1=0is - |

(A)1. (8)2 (©)a T os

x=2y+1=0RETEN Q@S TG 972 2x+3y~1=0 THAEN @13 FA0g SRS
Rz steyst 5o

(A) 1 (B) 2 ()4 (D) 5
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58.

59

60.

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

(A)—2x + 16 (B)16 (€)2x — 16 (D) 60

P(x) «f 72517 AT (polynomial) T x - 3 €3 x - 5 Py BT T IO T T
10 QR 6.3 P(x) -TF (x —3)(x — 5) faar St Tacer Gisiv1y 3@ |

(A)—2x + 16 (B)16 (C)2x — 16 (D) 60

The integrating factor of the differential equation

L (3x* tan™ y—x*)(1+y7)=0 is

dx

(A) € . B (€) &~ () &
| %+(3x’ tan™ - )1+ »#)=0
SREIPET Hﬁ’lﬂﬁl‘t‘ﬁ; NPT 516 (integratiné factur) EZH

(a) & B) & - Q& (D) €%

ify=e™ cos 2x then which of the following differential equations.is satisfied?

i, : 2 -
(,g] er-p-zi-ﬁy:{} ‘ (B) i‘:-l-sg-ﬂy:{}
dy . dy d’y & .-

2 B —2y= D +2—-5y=0
(C)dri de 2y=0 ”.dx’ TR e

y= € cos 2x TToa I eI B 3w 7

: 2 2,
(A) 'jx':.+22+5y=0 (B) i{+52+2y_=0
dy dy . - G4y 3 o

(C) = —Sd;_ 2y=0 (D) 1 +2dx‘ S5y=0 :
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61.

62.

Each question has one correct option and carries 2 marks, for each wrong answer

1/2 mark will be deducted.

afSf avrm asf Toa e G avey 7e7 2, T Saraq O 1/2 97 101 AR

let f:R—> R be differentiable at x=0Q . If S(0)=0andf'(0)=2, then the value of

:IEE -_%_—[f(x) + f (2:)’ + f(3x)+......+ f(201 Sx)] is

(A) 2015

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

SRR 3 x=0 ﬁww @sfs (differentiable) 2T 932 £(0)=0,1(0) =2 ==

(A) 2015

(8) 0(*IAr)

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

If x and y are digits such that 171 = 3556xy428096000, then x + y equals

(A) 15 (B) 6 . (C)12 (D) 13
171 = 3556xy428096000 HLWIGCS x 932 y %t o1& TeTx + y =

(A) 15 (B) 6 (C) 12 (D) 13
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63. 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 caris

(A) 1/7 (8)2/7 (€ 377 (D) 4/7

T TRea s Fom@, 97, I Gt SRFET IRT S8BT (Probability) IIFW 1/7, 3/7, 27

@32 1/7 | BB Sfrer cdirs ciferam Swraat siists oier 29, FHN T 19, A
TSITET 419 92 QA TOIEET 191 ma%mhmmmmﬁwwm

I3 WIIAT ==
(A) 7 - (B)27 (C)3/7 (D) 4/7
_ e (x=ax
64. The value of is 1
Vo J {x-2(x+3)}"
3 (x=2}" 3 (x-2"
(A) 20[x+3) +C (B) -2—0(—1-_—;—5-] +C
5(x-2\" 3 (x-2Y"
“’E(m] +e ‘”’Eﬁ(x+.3] *e

f x=2dx _ _czumm
{r-27(x+3)"}"

A | 3 (x=2}"
”z—a(m] ve & z—o'[—s] %
; 38
() —(ﬁ) +e (D) i_("'zJ *e
12tx+3) 20(x+3
d M1 23/32
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65. Let f:N — Rbesuchthat f(1) = 1and

fQ) + 2f(2) + 3f(3) + ...+ nf(n) = a(n+1)f(n), for all n eN, 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
f:N - RITIs3f0 99 @ f(1) = 1938

f(1) + 2f(2) + 3f3) + .+ nf(n) = n(n+1Df(n),n eN,n22,
( N = eI 70 G16 ; R =43 78 U GT6) B f(500) -99 ¥ Q=

(A) 1000 (B) 500 (C) 1/500 (D) 1/1000

66. If 5 distinct balls are placed at random into 5 cells, then the probability that exactly one cell
remains empty I1s

(A) 48/125 (B) 12/125 (C) 8/125 (D) 1/125
5 i fox 9ot 5 i Aice ardcs oot foa @D s UifeT Areta 1At (probability) 26T

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

67. 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
smpker?

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

93T 1@ 20% BfE TAA @AG TIRF YWAW FaET TOGH WG [3d FWIAT
(probability) YT JT FICTS oG WISTIE [93F TIIAT JCAS! 10 @FT| @ 1307 TG
TSI Y39 FIRAT 0.006 (T, (F1F WA TRFT FToRFT WP [ HRAT X

(A) 1/140 (8) 1/70 (€) 3/140 (D) 1/10
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In a triangle ABC, ZC = 90°, 7 and R are the in-radius and circum-radius nf the triangle ABC

. respectively, then 2(r 4+ R) isequalto

69.

70.

Wb+c Bc+a lclaﬂ: . Dja+b+c

ABC RagTst £C = 90°, r SRS G2 R AfRPIY 01 2(r + R) =
(A)b + ¢ (B)c + a (Cla + b (Dla+ b +c

Let @, P be two distinct roots of a cos@ + b sin @ = c, where a, b and c are three real constants
and @ € [0, 27]. Then @ + B is also a root of the same equation if

Ala+b=c Bb+c=a - {Qc+a=0b (D)ec = a

a, B T acosd+ bsin 8 = ciftearta 5t fox S, @A a,b, ¢ %Wﬁmwaﬂn A
8 [0,2n] | CTTF@ a + f @ FNFIIR A@SHH Ao @A™

(A)a.+b=c - {Blb+c=a : (Clc+a=0b (D)c = a

For a matrix

A= ,if U,,U, and U, are 3x 1 column matrices satisfying

W b =

0

1

2

2

AU, = 0 AU, = 3 ,AU,;=| 3 and U'is 3x3matrmwhnsemlumnsareU1,U2 and U
1

Then sum of the elements of U™is

(A) 6 : | (B) O (zero) (0)1 (D) 2/3

(1 0 0
A=[2 1 of; U, U, 93¢ U, 213 x 1 &wa Ofs @
3 2 |

2 2 -
AU, =|0|,4U,=| 3 |,4U, =| 3 | 932U = 3x3 @0 @G Wifis 317 38 (column)
0 1 |
sfer =1 U,,U, 938 U, | S U™ -93 M 477 (elements) ITT T80
(A) 6 - (8)0(*T) o1 (D)2/3
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i {Q71

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.

2fsfs g « 3t grifte Sog s, aft fm@f%fm?ﬁmuﬁmﬁ#mmmm
@ 2; e 938 Bet S ameeer 2oty 7w 3@

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

such that f(a) = f'(a)=0and f(5) =0 . Then

(A) f"(a)=0 (8) f'(x)=0 for some x e (a,b)
(C) f"(x) =0 for some x & (a, b) (D) f"(x) =0 for some x & (a, b)

A f(x) [a, b) R 78w 932 STy =, (a,b) R TRIT SRFATQAS =7 e
fla)=F(a)=0, f(b) = 0xa 517

(A) f*(a)=0

(8) (a,b) 1T @17 x -9 o7 f(x) = 0
(€) (a,b) RIF @1 x - 97 & f(x) = 0
(D) (a,b) RBIT @7 x -97 TF £(x) = 0

72.  Arelation pon the set of real number R is defined as follows :
x pyifandonlyifxy > 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 equi'o;'alence relation

wmﬁamﬁﬂ-aau‘;ﬂap QT 9 THH @I x py AW 932 @Iemra gf
Xy > 03 O MG WG at @IeLfeT sveyy

(A) p 57 932 Afsom (symmetric)
(B) p #fSHT g ooy 7y

(C) p AT Was sTempnq

(D) p “MEATST H
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73,

74.

if cosx and smx are satuttons of the diffetmtial equation
aa —'1‘-* % --+ a,y=9,
where ay, &, ﬂz are real constants then whith uf the followings is/are always true?

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

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

(C) A cos x sin X is a solution, where 4 Is real tonstant.
(D) A m(x’+%] +B sin(x—-f—]’ls a solution, where A and B are real constants.

f% cos x €GI2 sinx

d’y.
ao 53" +a, dy+a,y*0

Wmiﬁww(%,q,@mm) —caﬁﬁmcw[fﬁf ety R
FST?
(A) A 932 B IWT $IF T A cosx + B sinx 935 A

(B) A IBI HIT LA A m(xf%)mm
(C) A 3T &7 AN A cosx sinx G5 T
(D) 4 €3¢ Bmmmn cus(x+ 4] +B sm(x--;) G f5 ST

Which of the fullmng statements is/are correctfor0 <6 <> ?
(A) (cos 8)/2 < ms— - '(B) (cos 0)3/* = cos—

(C)cos-ﬁ—z(cosa)ﬁﬁ A - . (D) cos-;_f_i(cuse)’f“

TR0 < 6 < Zow, Orer RIS SRR v o fr A

(A) (cos 8)/2 < cos © (B) (cos8)¥/* = cos 2
- (C) cns—sgé (cos §)%/8 (D) cus-"f < (cos 8)7/8
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75. Let16 x% — 3y? — 32x — 12y = 44 represent a hyperbola. Then

(A) Igngth of the transverse axis is 2v/3
(B} length of eéc,h latus rectum is 32/V3
(C) eccentricity is m e

\{i‘ﬁ =

(D) equation of a directrix is x = =
431 T1F 16 x2 — 3y% — 32x — 12y. = 44 9310 RS 0T Fw71 B 3007

(A) B2 Sowa Ools 3@ 23
.(B) #tewe AifieeTaw ey 3@ 32//3

(C) Serwgot 37 /19/3
-I(D)ﬁ'ﬂfﬂmﬂﬁ’fﬁ‘f.‘iﬁx=£

76. For the function f(x) = [f:}ci]' where [x] denotes the greatest integer less than or equal to
x, which of the following statements are true?

(A) The domain is (—co, )

(B) The range is {0} U (-1} U {1}
(C) The domain is (—eo, 0) U:[1, o)
(D) The range is {0} U {1}

f(x) . [ﬁ]mwﬁ(mﬁ[x]ﬁ%m@ TGt <_=xﬁrﬁ‘-rm) secE Frfie @
Sfeafer e

(A) SCHRB CF G T (—0o, 0)

(B) srrorsiDg g = {0}u{-1}u{1)
(C) Sormefar o o1 (oo, 0) U [1, 00)
(D) Srerwfia Rt =27 {0} U {1}
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77.  Which of the following is/are always false?

78.

| (cm{aﬂmﬂﬁﬁfemﬁarwmwﬁmmwwwﬂ

|

b " / - :
(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 |

oA @D / @SR A% were? '

(A) Lo 7251 TR w3 fE Pravs wfesacea sryem e et 175 Sraar 5y
(B}mmﬁﬁ%aﬁmaﬁﬁmmmmmwmmﬁ

(D) 7fef STt Szt PR @l f‘ﬁm—m%ﬁmmwwrﬂw@

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

Ma>1b>0 (Ba>L,b<0 (Qa<1b<0 (Da<ib>0

(@a- Dx- by + 4 = 0 7RG 2y = 1 RIS ooy @1 Mew @G / @RS
23T T FA?

(A) a }_l.b:ﬁﬂ - (Bla>1b< 0 Ca<1b<0 (D)a < 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? [Giveﬁ log,095=1.977 and log,y2=03)
(A)11 (B) 12 (C) 15 (D) 14

3f5 P 415 e toft I 1 @fEfb 9% 31 qoie @D oo Tared tod s FWIRA
(probability) ZT 0.05 | TS ATF (D, IO WAL AMGAR FBIIAT 1/2 BT O QP TS

csiteT Fosfer gt (off vate T (Aws logy, 95=1.977 932 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, then

(A f(2)=1 (8) £(2)=2
(C) f is continuous only at x = (D) f is continuous at all points

f:R = R SCSSG @9 @ x €R -¥F 77 AT & fRx—1) = f(x) | THF x=1 -9
WG 932 f(1) =1 WA

(A f(2)=1 (8) f(2)=2
C)f @@ x = 1-9 76 (D) f RKa5we
END OF QUESTION PAPER
b o B T P e
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