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INSTRUCTIONS w

This question Paper contains only MCQ type objective questions having three
categories namely category-l, category-il and category-lll. Each question has four
answer options given, viz. A, B, C and D.

Category-i: Only one answer is correct. Correct answer will fetch full marks 1.
Incorrect answer or any combination of more than one answer will feich - ¥a marks.
Category-l: Only one answer is cofrect. Cotrect answer will fetch full marks 2.
Incorrect answer or any combination of more than one answer will fetch - %2 marks.

Category-HlI: One or mora answei(s) is (are) corect, Correct answer(s) will fetch fuit
marks 2. Any combination containing one or more incofract answer will fetch O
marks. If all correct answers are nol marked and also no incorrect answer is marked
then score = 2 x number of correct answers marked/ actual number of correct
answers. '

Questions must be answered on OMR sheet by darkening the appropriate bubble
marked A, B, C, or D.

Use only Black/Blue ball point pen to mark the answer by complete filling up of the
respective bubbles.

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

Write question booklet number and your roll number carefully in the specified
locations of the OMR. Alsa fill appropriate bubbles.

signature in appropriate boxss in the OMR.

The OMRs will be processed by electromc means. Hence il is liable to become
invalid if there is any mistake in the question booklet number or roll number entered
or if there is any mistake in filling corresponding bubbles. Also it may become invalid
i there is any discrepancy in the name of the candidale, name of the examination
centre or signature of the candidate vis-a-vis what s given in the candidate’s admit
card. The OMR may also become invalid due to folding or putting stray marks on it
or any damage to it. The consequence of such invalidation due to incorrect marking
or careless handling by the candidate will be sole responsibility of candidate.

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.
Rough work must be done on the question paper itselif. Additional blank pages are
given in the question paper for rough work.

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

=,

w2016 |INTUIIRRA LA



_ M-2016
Subject : MATHEMATICS

R} T ’ﬁlﬁﬁm 300
( - Y
3. G eTE MCQ €ad oY Trs ¥l swiCategory-), Category-Hl @@t Category-Ill
&% &7 @ o = S q=w A,B,C,D 9% vrRfb weiay Tue theT =iy
A Category-! :- a=fo Bge #dm e Bez e » 747 M o= T« et wea @@ =i
Gifee Bea W -3 /8 T/ <
. Category-ll :- @&f Sae b e Sun A= 2 79 A 9= w3 e ol @
@ gafiE Sun W -3 /2 TR @

8. Category-lll :- 9o T «ifeT Toz Fdw 3¢ of A< Tug e L 749 *Ix ve Tow
fAte =t ra G2 B9 9T T WS Buw A o 1 W ve See A Wi
g3t T TB3e 1 F A AT OEE M@ R x @ I A ST trew T o |
N S @ 26 HEw Ten A3e o W
OMR <@ A,B,C,D fBfee b+ vt wait o= ¥u2 e 2@

OMR ita T&a fATe SyEa T 3 Re I A0S T UREIE T30

OMR it@ A2 3= Tie! =y (1S T Wiel (Wi

OMR =it {8 B erefter e e e e 79e S iuons Ay forere 2@

qR AR TS ot FUre @

». f(;cnén 1 T8 I, frera A @ o1t (rEe W forirs w7 a=e Rees e e

Lic

30. OMR T@s1aft ST WHT SR *19! TR O SPIToHard w¥a N & 757 §

o1l weat o1 Y7 b I Seuras SRad e e T i gt A3

A, AR TITHE W A W (@ G QIS SFF ~a ABH 20 S M@ OMR
Saara Cer 20 A OIS WA WIS ISreS ASH T TS A Ay aF
WER G N SFOR o SeAd IS e qwue W Rrwd o ey Wi
L

3. THRIEEICHH, FIAC0A, WA, AMBI, F1WIww SERGHS S, @b, o
T R et o 0% S A A WA 6 IO T aw ADFRT 63
! e =2 7@

. AR TR AT T TAT A1 FH AN ISA RS [ Fow aF
JJIE FAL Al

@.ﬁmwmmom g =]  “fwiare g T
o

RENE




M-2016

SPACE FOR ROUCH WORK

(1387




M-2016

MATHEMATICS
Category - I (Q.1 to Q.50)

Only one answer is correct. Correct answer will fetch full marks 1. Incorrect answer or any
combination of more than one answer will fetch — 4 marks.

3 Tur Adw Wiow Tux Ftw ) 9T ~IQ = Oun At W (% oW woifte Bew e -5/8
]9 AR

I. Let A and B be two events such that P(AmB) =‘€l", P(AUB) = % and P(E) = % then

(A) A and B are independent (B) A and B are mutually exclusive

Ay | B} 1
o B o

1 3l — 7

1T A ¢ B GEH G B @ P(ANB) = 5 . P(AUB) = 5 TR P(B) =5
(A) A &% B Xeq (B) A < B vig=wiz fafter

Ay | BY 1
© g)<s o 3)<s

2.  The value of cos 15° cos 71? sin 7—.;' is
1 1 1 1
(A) 3 (B) g (€ 3 D) g
cos 15° cos 7% sin 5 CER DRG]
_ | I al |
(A) 3 (B) § () 3% (D) 715
3, The smallest positive root of the equation tan x — x = 0 lies in
_ : in ~ (3n
(A) (0, r2) (B) (m2,m) (C) [r:, T} (D) [?. :'.::]
tan x — x = 0 AT T &g e @ ST Y Y 24
3 3n

w o) @ @m2n  © @3 o (%)

4. Ifin a triangle ABC, AD, BE and CF are the altitudes and R is the circumradius, then the
radius of the circumcircle of ADEF 1s

(A) 3 ®) 3

Q) % (D) None of these

AABC 9% AD. BE '8 CF e Srf, R S #If5ii 20s ADEF 3 ARJ1E 23
(A) ®) 3

(€©) 3R (D) U (ROR
3 P.T.O.
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The points (-a, -b), (a, b), (0. 0) and (a%,ab), a0, b #0 are always

(A) collinear (B) verticesofa parallelogram
(C) vertices of a rectangle (D) lie on acircle

(-2, ~b), (2. b), (0, 0) &% (a2, ab), a # 0, b = 0 Ry rafd st

(A) (B) <= ASfives MRy
(C) &3 wrwerstaz Mg (D) 3% qraa Bz v

The line AB cuts off equal intercepts 2a from the axes. From any point P on the line AB
perpendiculars PR and PS are drawn on the axes. Locus of mid-point of RS is

(A) x-y=7 (B) x+y=a (€) P+y =4 (D) 2-y=242
mmﬁwmcﬁwmwwzammmsma%ﬂmmmﬁﬁp

(4T BWGLHE BIE PR '@ PS 74 B 25 | RS-« wa/fg weeraeie 25

(A) x—y=§ (B) x+y=a (©) .\'2+y2=432 (D) .xl—y2=2a2

x+8y-22=0,5x+2y—34=0,2x -3y + 13 = 0 are the three sides of a triangle. The area
of the triangle is

(A) 36 square unit (B) 19 square unit

(C) 42 square unit (D) 72 square unit

2f fapters Tl v et ot x + 8y — 22 = 0, 5x+2y-34=0,2x-3y+13=0
fegae cvame o

(A) 36 T 9= (B) 193 9%

(C) 42 3fazs (D) 72 3 G

»

The line through the points (a, b) and (—a, -b) passes through the point

A) (1,1) (B) (3a,-2b) (C) (2% ab) (D) (a,b)
(a, b) IR (-a, —b) RPEIT eI v R Torw i, w1 2@
(A) (1, 1) (B) (3a,-2b) (C) (al, ab) (D) (a,b)

X

X ]
The locus of the point of intersection of the straight lines § + % =Kand - ‘E =¥ where K

1s a non-zero real variable, is given by
(A) astraightline (B) an ellipse (C) aparabola (D) ahyperbola

£ ¥
-—

ﬂwmmﬂwkmu:b—!{ mf—ﬁ-=;‘5mﬁ¢ﬁmmﬁﬁawm
(A) RO FETAet  (B) «7f Tuge (€) wtE’FE (D) =B emge
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The equation of a line parallel to the line 3x + 4y = 0 and touching the circle x* + ¥ =9in
the first quadrant is

(A) 3x+4y=15 (B) 3x+4y=45 (C) 3x+4y=9 (D) 3x+4y=27

3x + 4y = 0 AT X AN G0 FIARA 17 + y* = 9 JEF AL ~H v S|
(1R TRARNIDE FRFe 2

(A) 3x+4y=15 (B) 3x+4y=45 (C) 3x+4y=9 (D) 3x+4y=27

A line passing through the point of intersection of x +y =4 and x — y = 2 makes an angle
3 5

tan_l(z) with the x-axis. It intersects the parabola y= = 4(x — 3) at poirits x. ¥y ‘and

(x5, y,) respectively. Then |x, —x,| is equal to:

16 32 40 80
(A) o - ® © & D) 3

qib AR x +y =4 R x -y = 2 7 (2n By fows foa eptifse i «fe @@ 3w
tan“@ = o 4t WfgE v’ = 4(x - 3) F O RL (). y) TR (. y,) (0 (K IR
IR |x; — x| W 2

1

6 32 40 80
(A) g B) o ) o (D) o

The equation of auxiliary circle of the ellipse 16x% + 25y% + 32x — 100y = 284 is

(A) P +y*+2x—4y-20=0 (B) x4y’ +2x-4dy=0

(C) (x+ 12+ (y-2)>=400 (D) (x+ 1P +(y—2)*=225

1637 + 25y + 32x — 100y = 284 TSoIJTGI FYTS LET ANIA T4

(A) P+y+2r—4y-20=0 (B) x+y +2x—4y=0

(C) (x+ D2+ (y—2)%=400 (D) (x+ 1Y +(y-2y=22
| 2 2

If PQ is a double ordinate of the hyperbola 2T 1 such that AOPQ is equilateral,

O being the centre. Then the eccentricity ¢ satxsﬂes

2 2 _\3 D) s
(A) 1<e<ﬁ (B) e-\]— (C) e= ) (D) e \,ﬁ
om@ﬂm—— —lmpemﬁeqmﬁuaomwﬁwﬁwmw
@meMWWWW?

2 2 A3 9
(A) l<e<__\/_§ (B) e:'\/i (C) e= 2 (D) e>\!§
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If the vertex of the conic y° — 4y = 4x — 4a always lies between the straight lines; x + y =3
and 2x + 2y — | =0 then

I
(A) 2<a<4 (B) —%<a<2 (C) 0<a<2 (D) —3<a<3p

My —dy=dx-da FRRHTRTA x +y=3 @R 2v+ 2y - | = 0 77 0 4=
TS ST A S0 S

(A) 2<a<4 (B) —‘:lz<a<2 (C) O0<ax2 (D) -%<a<3/2

A straight line joining the points (1, 1. 1) and (0, 0, 0) intersects the plane 2v + 2y + z = 10
at

(A) (1,2,5) (B) (2.2,2) € (2.1,5) (D) (1,1,6)
(1,1, 1) R (0, 0, 0) oM I 2v + 2y + 2 = 10 TG (Y RHLS (4K I &1
(A) (1,2,5) By 2.2,2) € 2,1,95) (D) (1.1.6)

Angle between the planesx+y+2z=6and 2x—-y+z=91is

(A) § B) % © 3 D 3

x+y+22=64T 2x-y+z="9 %A foq T I W+

A) 3 B © 3 D 3
= Bl 4 2n ‘.’X :

fy=(1+x)(1+x)(1 +x7).... (] +x )thenthevalueof(dx)atx=013

(A) 0 (B) -1 (€ 1 (D) 2

W oy=(1+x)(1+2) (| +x¥) ... (1 +2°") T3 o (gf)mm x=0 (T TR
(A) 0 B) -1 (© 1 (D) 2

If fix) is an odd differentiable function defined on (- oo, o0} such that f'(3) = 2, then f(-3)
equal to

(A) 0 (B) 1 (C) 2 : (D) 4
(— o0, o) STIAC f{v) 3T Rras S3FacEy STowT GR £'(3) =2, A (-3) =
(A) 0 (B) 1 <) 2 (D) 4
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(B) does not exist

(D) #sln2

B) iRt

©) W2

¢
ol .
. T o e 3+2lﬂ£ o R PR . s
20.. IFf{x)=tan '[ (i ]-t tan '[1 - | ogﬂ then the value of £"(x) 1s

(A) B x © 1 o o

(A) ¥ (B) x © 1 ™ o

11‘?0
2 )
B) 5 (ogx) +e

. 1 2
@) 3(log) *e¢

(A) %(log \ﬁ)z +e B) % (log '\ﬁ]z +¢
() %‘(-Iag .:rf)2 +¢ D %(log .u-f g

7 P.T1.0.
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25(f'(x) + f(») log 2)dx is equal to

(A) 2'f'(x)+c (B) 2'log2+c¢ (O)

f2"'(f '(x) + flx} log 2)dx €@ 17 2=

(A) 2f'(x)+c¢  (B) 2* log2+c¢ (C)

1

1

J’ log (‘;_'— I) dv =

0

(A) 1 (B)

) 2 (D)

[

gt 1)ae-

o

(A) 1 (B)

<) 2 (D)

The value ofniim {\{n s +:,: et NI L
2

W 2eE-1) ®
7

€ 3(2+1) (D)

n_liw{\fu 3 I+\fﬂ+n'.’31; ..... + 2n_]}£§7ﬂ7{'{5’f
2

A) 3(2\2-1) (B)
3

©) FG2+1) (D)

2 flx)+¢

2°fix) +¢

0

None of these

0 .
GTHR (DR At

%ﬁﬁ-l)
@3+ 1)

3631
32+ 1)

(D) 2'+¢

(D) 2%+¢
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If the solution of the differential equation x :—E+ y=xe" be, xy=¢'¢(x) + c then @(x) is
equal to
(A) x+1 (B) x-1 ) 1-x D) x
d
xaﬁ+ y= 1" TTHH ARAFACR AL, xy = e'(x) + ¢ T @lx) =

(A) x+1 (B) x-1 @ 1-x (D) «x

The order of the differential equation of all parabolas whose axis of symmetry along x-axis
is

(A) 2 (B) 3 (€) 1 (D) None of these
quﬁww»wwmwwﬁmwm
(A) 2 (B) 3 (©) 1 (D) R RABR A

The line y = x + A is tangent to the ellipse 2% + 3y* = 1. Then A is

2
(A) -2 (B) | ©) \/% D) \/3
y=x+xam%mzx2+3f=1-aawmm A3

5 2
A) -2 ®) | © \[g ® \[3

The area enclosedbyy=‘\’5—-x2 andy=[p—1|is

St— .
(A) (-5}‘-— 2) sq. units (B) 25" sq. units
© (’53? - ]5) $q. units (D) (12‘_ - 5] $q. units

y =5 -2 R y = ¢ — 1| TR G FAE (LI CFIIA T

(A) [%—2) e (B) 5&2# 2 e
©) [57“—%) S G (D) [’;_‘—5) SL G
' 9 P.T.0.
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Let 8 be the set of points whose abscissas and ordinates are natural numbers. Let P € S
such that the sum of the distance of P from (8. 0) and (0, 12) is minimum among all
elements in S. Then the number of such points P in S is

A) 1 . (B) 3 ©) 5 T
mmﬁﬁwemmmaﬁwmwmmmsmﬁPe S €99 27 (W P (27T (8,0)

R (0,12) Regueem @es 1B § @7 wpiey R E0es Gomim s 20a, g o P R
T T

(A) 1 (B) 3 € 5 ™ 1

Time period T of a simple pendulum of length / is given by T = 2!('\/';]'. If the length is
increased by 2%, then an approximate change in the time period is

(A) 2% B) 1%

1
(C) §°o (D) None of these

WWWWTGWIW,T=M\/£ maﬁm‘z%aﬁwmm
"’ e AR R

(A) 2% (B) 1%
(©) %% (D) <UL

The cosine of the angle between any two diagonals of a cube is

1 1 2
A 3 ® 3 © 3 © 3
CFIN T (T (I 5f5 T Y (I (FPBA (cosine) TI

1 ] 2
(A) 3 B 3 © % ) ;,—';

10
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If x is a positive real number different from 1 such that log, x, log, x, log_ x are in A.P.,
then

(a) b=23° (B) b=+ac

) = (ac)Iogﬂb ‘ (D) None of (A), (B). (C) are correct
W x 1 G 4V I ALY 2 &K log, x, log, x, log, x IR 2aifETT AT S
(A) b=%—c - '_ (B) b=+fac

©) &=(ac)™ (D) (A), (B),(C) 43 ¥y (FE 7!

If a, x are real numbers and [a| <1, xj<1,then 1+ (Il +ax+(1 +a+ 2 + ....00 is
equal to

I !

A) Tad-a B T -»
1 1

© Tnd-a D) A+an(1-a)

o a,x AT GR fa| < 1, [f] <1, T, O 1+(1+ap+ (1 +a+a’ )l + ... .o FTH
@

I 1
A Ta) (rT-a B) Ta)(1-»

] 1
© T-n0-a9 D) T+an(i-a)
Iflog 4(x — 1) <logy golx = 1), then x lies in the interval
(A) (2,) B) (1,2)
(C) (2,-1) (D) None of these
R logy 3(x — 1) < logy gg(x — 1) T, TR x (T SHANA AFTI S A
(A) (2,) (B) (1,2) -
©) (-2.-D (D) OTHA (IR |
The value of i(i“ +i™),i=41.is

n=l

(A) i ®B) i-1 © 1 (D) O
i(i“+i“*‘),i=\li‘1,mmm
(A) i (B) i-1 © | (D) O

11 P.T.O.
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o S S N
If z,, z,, z, are imaginary numbers such that 2| = [2y| = |24 = 7, 4”—2:: +23. = | then
[z) + 2, + 2y is
(A) equalto ] (B) less than 1 (C) greaterthanl (D) equalto3

1 1 1

2, 2y, 2,610 WA A 1 2R 2| = |2, = |2, = 2 5 | T B e 2yt
RICR 15
(A) 1 GFANE (B) 1433w (€) 1 GARN (D) 3 R AW
If p, q are the roots of the equation x> + px + q =0, then

(A) p=1l.q=-2 (B) p=0,q=1 (€) p=-2.q=0 (D) p=-2,q=1
x* + px + q = 0, ARFATIT Fwww p, q % :
(A) p=l.gq=-2 (B) p=0,q=1 (€) p=-2.q=0 (D) p=-2,q=1

The number of values of k for which the equation 12 — 3x + k = 0 has two distinct roots
lying in the interval (0, 1) are

(A) three

(B) two

(€©) infinitely many

(D) no.value of k satisfies the requirement

k % 0 M &Y 22 - 3x + k = 0 G Torm Senmt 20 @< TR (0. 1) A IR
(A) 3f%

(B) 2f

(C) =ty

(D) G G A 7% |

The number of ways in which the letters of the word ARRANGE can be permuted such
that the R’s occur togetherris

|7 1z lo

= = = D) [5 x]2
(MIAQ m)u W)E (D) |5 x[2
ARRANGE =3b3 sregefars 1% 3awsica {9 321 71, 2[0S R ~irii=ifH <, of 2=

7 |7 l6
A —— (B) — C) — (D) |s x|2
W ok B B 15 |2

12
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If.g"cTrh_—C' T' then the value of r equals to

) 4 ®) 2 €y 5 (D)
50 PN .

!ﬁ,scr ¥ éqt | C; o, O - R

(A) 4 B) 2 ) 5 (D)

For #ve imegern, n° = 2n is always divisible by

(A) 3 ® 7 < 35 (D)
AW YT -G W, 0 + 20 76 Rerep
(A) 3 (B) 7T (€ 5fca (D)

Tn'the expansion of (x—1)r~2) ... (x~ 18}/ e coefficient of 17 is

(A) 684 @ 1IN (€ 1M o
G- 1r—2) .... (x= 18), — &% ARFTS ' T2 v g
(A) 0684 B) -171 Cy 171 (D)

1 +"C, cos 8 +"C; cos 20+ ... +"C, cosnB equals

(A} (2 cos g) c«:s%Q ® 2 0052522
(©) 2oostd o} (2 o g.]

147, cos 8 +"C, 00820+ ... +"C, cos ng/F

(C) 2eos g (D) (3 cos? g]
" .

6 e

342

—342

P.T.0.

-




M-2016

If x, y and z be greater than 1, then the value of

1 log.y logz
log, x R log,z | s
log,x log,y 1
(A) logx.logy.logz o (B) logx+logy+logz
€ o (D) 1-{(logx).(logy). (log z)}

IR x, y G z, 1- 97 (BTN IS L O
1 log .y log .z
Iogyx 1 log.z | qaamTR
log,x log,y 1

(A) logx.logy.logz (B) logx+tlogy + logz
€) 0 (D) 1-{(logx).(logy). (log2z)}

Let A is a 3 X 3 matrix and B is its adjoint matrix. If |B| = 64, then |A| =

(A) *2 (B) 4 () 8 D) *12
A @36 3 x 3 Wl 43 B 1 A S Y (adjoint) | ¥R |B] = 64 TSI |A| F TN TA
(A) %2 (B) +4 : (C) +8 D) +12
X .= an
6084 —sm4 \IE
LetQ= andx=| then Q'x is equal to
sin% cos,zt \T
L) L
0 2 1 2
(A) (J (B) \If_ ©) (0) (D) \f;
V2/ 2
E X I
0054 "Sln4 '\J:
M Q= @Rx=| | | @ PreawmmE
sm% cos% ' \_"
1 B
0 2 1 EVE
@ (¢ () I © (3) o | V2
\2 V2

14
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Let R be a relation defined on the set Z of all integers and xRy when x+2y is divisible by 3,
Then

(A) Ris not transitive (B) R is symmetric only

(C) R s an equivalence relation (D) R is not an equivalence relation
S|TRA set Z a7 T R 3 796 | xRy 3¢ x+2y, 3 Q11 Rpay | Stager

(A) R Aewsww (B) R oY% aifdyw

(C) R <% Aageye! 7o (D) R TGS 7% 77 |

IfA={5"-4n-1:ne N}andB= {16 (n-1):ne N}, then

(A) A=B (B) AnB=¢ (C) AcB (D) BCA
A={5"-4n-1:ne N} G®B={l16(n-1):ne N} 7=,
(A) A=B (B) AnB=¢ (C) AcB (D) BgA

If the function f: R — R is defined by f{x) = (x* + 1)** ¥ x € R, then fis
(A) one-one but not onto

(B) onto but not one-one

(C) neither one-one nor onto

(D) both one-one and onto

i £ R — R STl Hwrs = fix) = (2 + 1) V x e R, o3 rorsaf 73
(A) 4U%F (one-onc) &g B (onto) 7

(B) TSRS (onto) B G13S (one-one) T

(C) @FF (one-one) T G THARBIF (onto) 77

(D) @3F (one-one) 4R T#RAHI (onto) TexE

Standard Deviation of n observations 8y, 85, ay,... 4 18 6. Then the standard deviation of the
observations Aa,, Aa,, .... Aa_is

(A) Ao (B) -Ac () Mo (D) Ao
a;, 3, ay,... 8, FWHT R o T Aa, Aay, ... Aa, 7 s Rygfe oz
(A) Ac (B) -Ao (C) Mo (D) Ao
15 P.T.O.
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Category — 11 (Q.51 to Q.65)
Only one answer is correct. Correct answer will fetch full marks 2. Incorrect answer or any

combination of more than one answer will fetch — ¥ marks.

<3 Suw A A Buz AT § w1 oo B e W o i g e B R
- 3/% WT oI

51.  The locus of the midpoints of chords of the circle 2 + y* = 1 which subtends a right angle
at the origin is

- | b ] ] s | 5 I 2
(A) ¥+yi=73 (B x+y=3 (€) ay=0 (D) ¥-y¥=0
_€+y3=1mmmmmmmqmﬁmmwﬁﬂﬁmmmm
i 1
@A) Fry’=g B P+y¥=3 (O wy=0 (D) ¥-y'=0

52. The locus of the midpoints of all chords of the parabola y* = dax through its vertex is
another parabola with directrix

(A) x=-a (B) x=a (€) x=0 D) x=-3
y* = dax @ TR @ gz wfieg Hwtaere <3l Wit 7 fmn 2
(A) x=-a (B) x=a (€) x=0 (D) x=-§

33. If [x] denotes the greatest integer less than or equal to x, then the value of the integral
2

f X [x]dx equals

0
s 7
@ 3 ®) 3 © 3 o 2
2
M ], x G2 MHeS S < x 7}, O ] x}dy =
0
s 7 :
(A) 3 (B) 3 © 3 ©) %

34. The number of points at which the function f(x) = max la —x, a + x, b}, —e < x < oo,
0 < a < b cannot be differentiable

(A) 0 (B) 1 (C) 2 (D) 3
f(x)=max{a—x,a+x,b},~oo<x<oo,0<a<bwmﬁm%ﬁmwwmmw
(A) 0 (B) 1 (C) 2 (D) 3

16



55.

56.

57.

M-2016

For non-zero vectors 8 and B if [a + b| < |2 — b, then 2 and B ure

(A) collinear (B} perpendicular to each other
(C) inclined at an acute angle (D) ineclined at an obtuse angle
2, DB SIATI AR 2 + b|<[2-b|, a6 b (A

(A) “Z™2 FCY (B} sERTT

(C) IHCIH S (D) TS

d
General solution of y(‘hx F by2 =acosy,0<x<lis

(A) y2 = 2a (2b sin x + cos x) + ce ¥

(B) (4b2+ 1)y? = 2a(sin x + 2b cos x) + ¢ e 2
(C) (4b% + 1)y? = 2a(sin x + 2b cos x) + ¢ &>
(D) y*>=2a(2bsinx+cosx)+ce >

Here c is an arbitrary constant

dr
}’(1};+by2=acosx,0<x< 1 & HiYRAS AAYN

(A) y2 =2a(2bsinx + cos x) + ce 2bx

(B) (4b + 1)y* = 2a(sin x + 2b cos x) + c &2
(C) (4b2+ 1)y? = 2a(sin x + 2b cos x) + ¢ 2™
(D) y*=2a(2bsinx+cosx)+ce ™

c D TR 41T '

The points of the ellipse 16x* + 9y*> = 400 at which the ordinate decreases at the same rate
at which the abscissa increases is/are given by

(A) (3’1_3?')&(_3’:3&) . (B) (3,:-:.12)&[_3,1—36-)
Y N

B8 1627 + 9y = 400 -7 ¥/ TR F0s 7 R T ST Jfed T ATK e, (R
Reafz'd

(A) (3.-1'39)‘3('?3.__3]-9) (B) (3,3%)\9(_3,?)
© (fes) <(-16:-5) o (D) o[-.d

17 P.T.O.



58.

59.

61.

M-2016

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

(A) 96 (B) 48 (C) 183 - (D) 267

COCHIN *fba Sreqefis facy fie 78Iy e Rmics 2 wfes wepicy e
G 257 | COCHIN == fUg ST T9efr =% P13 Siths e

(A) 96 (B) 48 (C) 183 (D) 267

200 a 00
Ifthematrix A=| 0 2 0 | thenA"=] 0 a 0 |_.ne N where

2 0 2 b 0 a
(A) a=2n,b=2" (B) a=2"b=2n
(C) a=2"b=n2"' (D) a=2"b=n2"

200 "a 00
IMA=[ 0 2 0 ,UT!ECF[A"=[0 8 0 |.,ne N @E=
202 b 0 a

(A) a=2n,b=2" (B) a=2"b=2n
(€) a=2",b=n2"" (D) a=2"b=n2"
The sum of n terms of the following series; 1>+ 33+ 53+ 77+ s
(A) n’(2n?-1) (B) r’tn-1n () n'+8n+4 (D) 2n*+ 3n?
P+33+ 534 7+ @ n s oo e s
(A) n*(2n’- 1) (B) n'(n-1) (C) n*+8n+4 (D) 2n*+3n2
If o and P are roots of ar? + by + ¢ = 0 then the equation whose roots are o and Blis
(A) a’?—(b*-2ac)x+c2=0 (B) a’¥’+(b*-ac)x+ci=0
(C) 32\2+(b2+ac)\'+c2=0 (D) azrz+(b2+?ac)x+c2—0
T o0 G2 B ar® + by + ¢ = 0 TR Ter 7w i o @R B mﬁwﬁwmﬁm
(A) a>’ -(b“—”ac)a+0'-0 (B) azr+(b2 ac)x +c?=0
(C) ax®+ (b +ac)x+ct=0 . (D) a®P+ (b +2a)x+c2=0



62.

63.

65.

M-2016

If @ is an imaginary cube root of unity, then the value of
2-0)2-0)+23 -0)3- @) +....+(n- 1)n—o)n- ) is

n"' nz 2
(A) T(ﬂ"'l)z—l'l : (B) Z(n+1)+n
2 2
(€ Fm+1y © T@+iy-n

w1 97 @2 Il wEm w, o
2~ OX2-0?) +2(3 - ON3 - @) + ... + (0 — 1)(n — )(n — @) X AW TR

2 2

(&) FO+1P-n B) G+ +n
i 2

© Fw+1y @ Sm+1)-n

If °C,_,=36,"C, =84 and "C_,, = 126 then the value of "C, is
(A) 10 (B 7 () 9 (D) 8

. W "C,_,=36,"C, =84 @ "C_,, =126 %H, B "C, GA W

(A) 10 (B) 7 ) 9 (D) 8

In a group 14 males and 6 females, 8 and 3 of the males and females respectively are aged
above 40 years. The probability that a person selected at random from the group is aged
above 40 years, given that the selected person is a female, is

5

(a) ® 3 © 3 @) 2

I4 o +FT 8 6 G IEg @30 (MBS TN 8 B AFT 6 3 T XA T 40 R
T | @ (ot (AT IR AR 71 [ 40 Borf T3 R 1Tl T 07 @R

K ®) 1 © 3 o 2
The equation x> — yx* + x — y = 0 represents

(A) ahyperbola and twe straight lines (B) astraight line

(C) a parabola and two straight lines (D) a straight line and a circle
2 = yad + x - y =0 e i I

(A) b 2RE o7 b et (B) @ =l

(C) = =ftgw e it el (D) «=fb A=A @ o3 78

19 P.T.O.
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Category — I11 (Q.66 to Q.75)

One or more answer(s) is (are) correct. Correct answer(s) will fetch full marks 2. Any
combination containing one or more incorrect answer will fetch 0 marks. If all correct

answers are not marked and also no incorrect answer is marked then score = 2 X number

of correct answers marked / actual number of correct answers.

T e B A0 7 IB AT Buw Pt & T N T e e e
@ G we B9 7T iR $ww e O ar RN e TeE A AT aR

e Beas 719 I 7 F S AT { x (7 3 Adw TG TreH TR S R /A

66.

67.

68.

@ o Af3e Bua Aw oM

If the first and the (2n+1)" terms of an AP, GP and HP are equal and their n'P terms are
respectively a. b. ¢ then always

(A) a=b=¢ (B) a>b>c¢

(C) at+tc=bhb (D) ac-b>=0

B TS (AP). OTAGR (GP) <R RHTS (HP) &oifE-a9 4T qR (2n+1)- Avafe IW
FA T 3% SIAA -0 #TSf TAF a2, b, ¢ 78 O Mt ‘

(A) a=b=¢ (B) a>b>c
(C) a+c=b (D) ac-b?’=0

: : . [
The coordinates of a point on the line x + y + 1 = 0 which is at a distance < unit from the
line 3x + 4y +2=0are

(A) (2.-3) (B) (-3.2) (©) (0,-1) (D) (1.0
x+y+1=owanamﬁﬁ3x+4y+z=om.cwm%mmwﬁ@cﬂiﬁ?ﬁ

e 27
(A) (2.-3) (B) (-3.2) €) (0.-1) (D) (-1,0)

If the parabola = ay makes an intercept of length @ unit on the line y — 2x =1 then a is
equal to

(A) 1 (B) -2 €y -1 (D) 2
¥ = ay WRGEEHT v - 2= | AR WS i 1[40 O3 TH a-97 TR H
(A) 1 (B) -2 () -1 (D) 2

20
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69. If f(x) is a function such that f'(x) = (x - 1)%(4 ~x), then
(A) f0)=0
(B) f{x) is increasing in (0, 3)
(C) x=4is a critical point of f{x)
(D) f{x) is decreasing in (3, 5)
T flx) @3 Brorms @R () = (x - 1) 24 - 1) =, OR
(A) f0)=0
(B) (0.3) -0 fix) T FAEHI
(C) x=47 f(x) 97 R AR
(D) (3.5)-F W0 fix) T TR

70. On the ellipse 4 + 9y = 1, the points at which the tangents are parallel to the line 8x = 9y

are :
2 1 21

(A) (g,g) (B) (‘g,g)
21 2

© [-5.-3] ® [3.-3)

4x* + 9y = | ToRTER Bol (5w L ~wpeafdt 8x = Oy FRETCANIR SO WA Ol
2 1 : 2 1

@ (3.3 ® (-%.3)
21 2 0

© (-3-3) ® (5.-3)
_{ 1, for0<t<] 3000 7 2016 ' .

71, Ifg(t) = 0 otherwise €D _m_[n [rlﬂzm:p(t-r)cp(t—mm)Jdt—
(A) areal number (B) 1
O o0 (D) does not exist

1, 0<t<1 3000 ¢ 2016
’Jﬁ(p(t)={ 0wl L1k I(Z(p(t-t‘)(p(t—ZOlﬁ))dt=

-3000 \r=2014
(A) TFHRYGE (B) 1
© 0 (D) =f%w @R

21 P.T.O.



72.

73.

74.

78.

M-2016

Iftheequationx2+y2— 10x + 21 = 0 has real roots x = ¢ and y = B then

(A) 3<x<7 (B) ¥=<y<7 (C) -2=2yx2 (D) -2<x<2
MW 2 +yP— 10x + 21 =0 TNIICR IFT Aoqq x = 0 Ry = AT
(A) 3=x<7 (B) 3=<yx7 (C) -2<y=2 (D) -2=<x<2
If z = sin 8 — i cos 0 then for any integer n,
| . [nm

(A) z“+$=2cos(gzz—n0) (B) z“+;=251n(—2‘-99)

1 ... _nm) 1_, [(or_ )
(©) z"—zn=2lsm(n 2) (D) z“—z,,-21cos(2 nd
1 2 = sin 0 — i cos 0 ZX IR n G (LI AN &

] (mt ) o1 ,(rm: ]

n, — _ . n,—— 2L

(A) z+z,, 2 cos (> no (B) z " 2sin{> no

... _nm X, (T
() z“—z,,=21sm(n0 2) (D) z"—zn—21cos(2 ne)
Let f: X — X be such that f(f{x)) = x for all x € X and X S R, then
(A) fisone-to-one (B) fisonto
(C) fis one-to-one but not onto (D) fis onto but not one-to-one
@IS X - X @I X cR IR f(filx)) =x, x € X I
(A) =5 GF= (B) fz= Tsifafoas
(C) £tz g ToRRbad 7 (D) feeifafoadt Ry Gies 7w

If A, B are two events such that P(AUB) > % and % <P(ANB) < %then
]

—

(A) P(A)+P(B)< (B) P(A)-P(B)< 3

00 | ~J °°|

(©) P(A)+P(B)= (D) None of these

ik A, B @5 4% <01 & &, P(AUB) > %w%gp(ma)g -g- IR
1

—

(A) P(A)+P(B)< (B) P(A)-P(B)< 3

(C) P(A)+P(B)= (D) <7 IR e

co|~J °°|

22
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SPACE FOR ROUGH WORIK
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