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INSTRUCTIONS

1. This question Paper contains only MCQ type objective questions having three

categories namely category-!, category-il and category-lll. Each question has four
answer options given, viz. A, B, C and D.

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

3. Category-il: Only one answer is cofrecl. Comrect answer will fetch full marks 2.
Incorrect answer or any combination of more than one answer will fetch - 2 marks. |

4. Category-lil: One or mora anstvei(s) is (are) correct. Correct answer(s) will fetch full
marks 2. Any combination containing one or more incorract answer will fetch O
marks. If all correct answers are notl marked and also no incorrect answer is marked
then score = 2 X number of correct answers marked/ actual number of correct
answers.

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

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

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

8. Write question booklet number and your roll number carefully in the specified
locations of the OMR. Also fiil appropriate bubbles.

9. Write your name (in block letter), name of the examination centre and put your full |
signature in appropriate boxes in the OMR.

10. The OMRs will be processed by electromic means. Hence il is liable o bacome
invalid if there is any mistake in the question booklet numbar or roll number entered
or if there is any mistake in filing corresponding bubbles. Also it may become invalid
i there Is any discrepancy in the name of the candidate, name of the examination
centre or signature of the candidate vis-a-vis what is given in the candidate’s admit
card. The OMR may also become invalid due 10 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.

11. 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.

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

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

w2016 | IIIHRNIATAES +
Z@LLEGE.:




| M-2016
Subject : MATHEMATICS

T } O ﬂilﬁ?ﬂ'ﬂ 500
fArteraet

Y. 9% e MCQ €T3 oY s T EmRiCategory-|, Category-Il @<t Category-il
3 o7 @3 o ww S o=w A,B,C,D 9% 513ft ey Sua (AsTl =iy
2. Category-| ;- 9o Tox Ao A< Tuz At » 747 *ma o« o e e @ oW
G1fEE ©6F M -3 /8 8K 2
©. Category-li :- 9&f6 Tag Ffow s Tug f= § =99 M@ o= Sux e ww— @
@ gafee S99 M -5/ 92 9@

8. Category-lll :- 9% 1 azlfye Sux fdw 7 o s Toe fara 47 @ o Sww
fatet weat e g3 v TeR X aTifts Tuw e o iR W o e 7t AE

G 3T TEA8 IR & A AF A M X x @ I Ade Bww ey TE O |
A /A @ <6 e Bun Afde uiw Hewy

¢. OMR <@ A,B,C,D fofere 3= =it wab @7 Swe fare 2@

| b, OMR (@ ©&2 WS S I A A I D T4 IR I
G
'b_

| 4, OMR i@ A2 3 w1el S@ ) @S =N 15 tard

. OMR =1t W2 IR opaeitas e @3t fAers e e o ey s e T
R ST TR o IS @
. %I\QR it Ff8 I frera 1w @+t rrme W forirs 2w =t fgera e s
L6

30. OMR G@a*alt EARGT YN FRIW IS TR O A=0oIad 743 I &1 753 O
WW_WEWWBWWWWWWW qerer Aredie

DO, 71! T FITI Wt OMR I 59 3 e iy T

&

Z@LLEGE.



M-2016

SPACE FOR ROUCH WORK

%]

LOLLEGE.



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 — % marks.

qof5 Bux AW Ade Bww e » W+ we Tew AT W (W @R i Bew At -y /8

T4 @
I 31 — 7
I. Let A and B be two events such that P(ANB) = 6" P(AUB) = a5 and P(B) =75 then
(A) A and B are independent (B) A and B are mutually exclusive
Ay 1 By 1
o 1)< o i)
] 3l - ¥
41 A ¢ B 957 9f0 At (@ P(ANB) = ¢ . P(AUB) =35 ¥R P(B) = 75 &=
(A) A 9B TH (B) A @ B iz~ faites
A | B) 1
© Hp)<q © #3)<s
0 l'..'.f
2, The value of cos 15° cos 75 Sin 73' 1S
I 1 1 g
(A) 5 (B) 3 (€) 7 D) Tg
°© 10
cos 15° cos 75 sin 75 G JiW 2
| | d il
(A) 35 (B) § (€) 3 (D) 75
3,  The smallest positive root of the equation tan x — x =0 lies in .
« Iifes B (=
(A) (0,m2) (B) (w2, n) (C) Ln, "-3-] (D) [ 3 -K]
tan x — x = 0 FNFICR T gae ATD @ TS AFE AT 2
3N 3n
(A) (0, 2) (B) (mw2.m) (C) |m~>5 (D) [5,2n

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

A 5 ®) =
(C) %R (D) None of these
AABC @@ AD. BE '@ CF foafo Brf¥, R Sz #IR<7id 20# ADEF &3 ARyeiie =3
(A) -2—‘ (B) %
(C) ‘;'R (D) TR (PFOR A
3 P.T.O.
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The points (-a, -b), (a, b), (0, 0) and (a2, ab), a# 0, b = 0 are always

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

(-2, -b), (a, b), (0, 0) &R (a2, ab), a # 0, b = 0 % 51afd Feht

(A) A (B) =i Arefates Ay
(C) o= wrerstey MfRem (D) 3% yrax T wafie

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=3 (B) x+y=a (C) X*+y*=4da? (D) A2-y?=2q

AB 93l JAETal SweX (VT AW WM 2a (89 (A | AR AN TRy @ (i R P
(YT SR SR PR 6 PS o719 B 291 | RS- w1 Weerawie 25

(A) .1'—y='g' (B) x+y=a (C) .v¢'2-I-y2='44a“’l (D) .1'2—}‘22232

x+8y-22=0,5c+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
2o frgrers ol I Afoa w0 + 8y - 22 = 0, 5x+2y-34=0,2x-3y+13 =0
fagaibe cozwe o
(A) 36 3 a3 (B) 19 =<
(C) 42 T 3o (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) (a% ab) (D) (a,b)
(a, b) IR (~a, -b) et s v R o wites, w1 ”
(A) (1, 1) (B) (3a,-2b) (C) (a’, ab) (D) (a,b)

X ]
The locus of the point of intersection of the straight lines i ; % =K and i- % =¥ Where K

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

I T AT K T = K e

(A) <3 FEI  (B) <3 Toige (C) <3 =ftge
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10.  The equation of a line parallel to the line 3x + 4y = 0 and touching the circle »> + y>=9in

11.

12.

13.

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

3x + 4y = 0 STREAENF X TG GI0 FFAAN 1 + y° = 9 JBI ALY 2K 1 (A0
(72 AR FARNF2 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 L
tan‘l(zj with the x-axis. It intersects the parabola y~ = 4(x — 3) at points (x|, y,) Iand

(x,, ¥,) respectively. Then |v, - x,| is equal to:

16 3 40 80
(A) g B 3 Loy e Rot

0 AN x + y =4 R x -y = 2 & 2 7 [owa fay oeiifwe ifvs sfe &= 3

3 )
tan"(ﬂ L] Wﬂﬁ' u‘lﬁ‘m y =4(x - 3) (¥ Eﬁﬁ’i(—x,.. y;) IR (x,. y,) €O (=27 B(H
OIR(A [x, —x,| W &

16 32 40 80
(A) 5 (B) G e & D)

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

(A) X#+y?+2x—4y-20=0 (B) XP+y +2x-4y=0
(C) (x+ 1)2+(y=2)* =400 (D) (x+ 1) +(y—2)%*=225
1632 + 25y% + 32v — 100y = 284 THITGA FTF JL&F ARIA T
(A) P +y+2x—4y-20=0 (B) X +y +2x—4y=0
(C) (x+ 1)+ (y=2) =400 (D) (x+1)*+(y-2)>=225
;T 2
If PQ is a double ordinate of the hyperbola ii_‘:)%: | such that AOPQ is equilateral,
O being the centre. Then the eccentricity e satisfies
2 2 \3 o2
(A) lfe{:j—'; (B) ﬂ=,\!§ (C) e= 9 (D) e '\ﬁ
22 -
O ol #agE 51 = | 4F PQ @3 faedt a1 A0OPQ @b e firgw T T
DLFHS! ¢ 2 T AR (II0 7L 2
2 _2 N3 2
(A) l<e<’-'\7-§ (B) e-—\ﬁ (C) e="-5 (D) e}-\ﬁ
5 P.T.O.
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If the vertex of the conic v? — 4y = 4x — 4a always lies between the straight lines; x +y =3
and 2x + 2y — 1 = 0 then

(A) 2<a<4 (B) —%{af:z (C) O<a<?2 (D) “%‘<a<3/2

My -4y =dx-da @A FI T x+y=3 @R 2v+ 2y - | = 0 77# & 4=
TR} SN EIYA I S

1
(A) 2<a<{4 (B) -‘5<a<2 (C) O<a<?2 (D) -%<a<3/2

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

(A) (1,2,5) (B) (2.2,2) (€) (2, 15) (D) (1,1,6)
(1,1, 1) €R (0, 0, 0) Rt FReae® 2x + 2y + z = 10 FATATS (Y RS (WH A B A
(A) (1,2,5) (B} (2.2,2) (C) (2,199) (D) (1,1,6)

Angle between the planesx+y+2z=6and 2x —-y+z=9is

(A) 3 b ¥< ) 5 ® >

x+y+2z2=64F 2x-y+z=93NN0d {o3 TS @I T

A 3 (B) & © 3 D) 5
= ; 2 4 2n (_ly_ :

Ify=(1+x)(1 +x°) (1 +x7).... (1 +x*") then the va]ueof(dx)atx=():s

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

MW y=(1+3)(1+22) (1 +xY ... (1 + 27" T o (%)uﬂama x=0E T
(A) 0 (B) -1 (C) | (D) 2

If f{x) is an odd differentiable function defined on (- ee, =) such that f'(3) = 2, thén f‘(-3)
equal to

(A) 0O (B) 1 (C) 2 * (D) 4

(— o0, 00) TFAA () 3 RATHIT SIFATISY SCADT G2 {'(3) = 2, WA (-3) =

(A) O (B) 1 (C) 2 (D) 4
6
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20.. Hfix)=tan ———-103[ =5
(A) **

i

B) x

© Z(ogs) +e
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~6logx

| —6logx

(B) does not exist

(D) sh2

(B) %R

D) TWMin2

-

+ tAn '[wi] then the valoe of f"(x) is

E 14- ton |[3 + 2 |Q_g I]H,m f"(x) ﬂmm

C) 1 @) ©
© 1 D) 0
2 y

(B) ?(“’8'\’;)— +C

2
() %(‘031‘) te

2 2
B) 3(log WJy) +e
(D) '«l{ (logx) +¢

! P.1.0.
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f (f'(x) + f(x) log 2)dx is equal to

(A) 2 f'(x)+c (B) 2'log2+c (C) 2fix)+c
fZ"'(f (x) + f{x) log 2)dx G 415 2=
(A 2 f'x)+c¢ ~ (B) 2Xlog2+c (C) 2f(x)+c
|
]
23. f log (‘;_"— l) dx =
0
(A) 1 (B) O
(C) 2 (D) None of these
l
1
j Ieg(; E 1)dx=
0
(A) 1 (B) 0 ,
(C) 2 (D) <" (FADE A

24.

The value of
N—»oe0 |

It {Bi“ *'I+'~Jn+2+ ..... + 2n—l}.

&) F(\E-1)

(D) 2'+¢

(D) 2'+¢

LOLLEGE.



26.

27.

28.

25. If the solution of the differential equation x %+ y=xe" be, xy=¢e'@¢(x) + c then @Q(x) is
equal to
(A) x+1 (B) x-1 (C) 1-x (D) «x
d
xa‘:f+ y=xewwﬁwmm, xy = €'Q(x) + cTA P(x) =
(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
1S
(A) 2 (B) 3 (C) 1 (D) None of these
(Y T WAYUeR X-EPH-IFA OITAR TEAFA ARSI FN -
(A) 2 (B) 3 (C) 1 (D) AW LR
The line y = x + A is tangent to the ellipse 2x* +3y' =1. Then A is
(A) -2 ®B) | © \/3 D) \[3
y = x + A TRETCANM Boig@ 207 + 3y* = | -G >PRILA A T
3 2
(A) -2 (B) 1 © \[3 @) \/3
The area enclosed byy=‘\'5 ~xandy=-1|is
-2
(A) [T_ 2) 5q. units (B) 5 4 units
(C) (Sf - %) Q. units (D) ("2" w } sq. units
y=15-XaRy=px-1| ey QIR ARG (IS (LA T
3 51— 2
St |1 Kol 7o
(C) (‘;-5) e fie (D) [2 5) G
9 P.T.O.
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29. Let S 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) 1s minimum among all

elements in S. Then the number of such points P in S is
A) 1 . (B) 3 (C) S D) 11
R R g ¢ (i 21 Wi sy o B 271 S 1AM P e S @9 20 @ P (/0T (8,0)

AR (0,12) RART 0EA T8 S 7 Siay Request Ha0ea o s 203, Ord @ P R
MY WS

(A) 1 (B) 3 (C) 5 D) 11

30. Time period T of a simple pendulum of length / is given by T = EK\/‘E If the length is

increased by 2%, then an approximate change in the time period is

(A) 2% B) 1%
I
(C) 5% (D) None of these

mmmmTemzmﬁ=zm\/§ o, T e 2% MWe = o
YIS S AR T

(A) 2% (B) 1%
1
(C) 3% (D) U IR Al

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

|
A 3 ®) 3 (©)

W2
S
S

(PN TR (T (I {5 ITH Y (T (IR (cosine) T3

1 ! 2
(A) 3 (B) 3 €) 3 (D) 0

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

33.

35.

then

(A) b= L}E (B) b=+fac

(C) - ¢t= (ac)'ag“b ' (D) None of (A), (B). (C) are correct
o x 2 1 G LT AFT A1 A 4R log, x, log, x, log, x TR 2SI AT SR
(A) bJ‘? - (B) b=1fac

©) ¢ =(ac) " (D) (A), (B),(C) & ¥y (FHME 7!

If a, x are real numbers and |a| < I, x| <1, then 1 + (1 + a}x + (1 +a+a )’ +....00 is

equal to
| |
A G- B) T2 -%

1 |
©) 0-9d-a) D) G+an(-a)

o ax ATIMYLGR fa| <1, ] <1, T, SW@ 1+ (1 +a+ (1 +a+a’ )’ +....0 R
A

| 1
A) T-a)(-av) B) T -»

1 1
©) T-n0-a0 D) T+ -9

Iflog, 5(x — 1) < logg g(x - 1), then x lies in the interval

(A) (2,) (B) (1,2)

(C) (-2,-1) (D) None of these
TR log, 1(x — 1) < logg go(x — 1) T, ST x (T S A S 2A
(A) (2,0) B) (1,2) -

© (-2.-D (D) WA (P |

I3
The value of Y (i* +i"").i=~1.is

n=|

(A) i (B) i-1 (C) 1 (D) 0
i(i“+i“*‘).i=\(:_l,sﬂ§mbﬁ

(A) 1 (B) 1-1 ) | (D) O

i1 P.T.O.

LOLLEGE:



M-2016

1 1 1

36. If z, z,, z, are imaginary numbers such that Zi| = |25l = |25| = |77+ +="| = 1 then

37.

38.

39.

¥ 2 4
[z, + 2z, + 2,/ is

(A) equalto | (B) less than 1 (C) pgreaterthanl (D) equal to3
1 1 1

), 2,, &0 I A | T |z, | = |z,] = |2, = 2. 7.t Sl SRz, + 2, + 2| &7
e 2 3 - '

o A

(A) 1939 (B) 1933w (C) 19T (D) 3 A 7w

If p, q are the roots 0ftheequation1'3+px+qé0* then
(A) p=l.9q=-2 (B) p=0.q=] (€) p=-2.9q=0 (D) p=-2,q9=1
x2+m+q=0,ﬁ¢mmp.q§cﬁl :
(A) p=l.q=-2 (B) p=0,q=1 (C) @p==2,q= 0 (D) \p5s2.4 =

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

(A) three

(B) two

(C) infinitely many

(D) no.value of k satisfies the requirement

k 99 0 MATFY 22 - 3x + k= 0 97 AGH WAl A 972 TSR (0, 1) WA I
(A) 3fb

(B) 2f6

(C) oMY

(D) =%l (31 I (R |

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

17 17 6
T - {)y — D 5 2
@ 57 (B) 7 (C) B D) [5 x[2
ARRANGE s%{b3 Srsgefes I8 3wt [y Tt 908, 0T R «imiieif qe, o 5=
17 7 le
(A) Ii\é (B) o (C) T3 (D) |5 x|2
12

LOLLEGE.



41.

42.

43,

S
-

2

2]

For +ve imeger n, n

(A) 3

M-2016

. then the value of r equals to

B) 2 (C) 5

3

(B) 2 © 5

= 2n is always divisible by

®) 7 ©)

SN *{oTYT 049 WY, 0’ + 2n 7 Rty

(A) 3T

(B) 7 g (C) 5 fca

(D) 3

(D) 3

(D) 6

(D) 6fm

Tn the expansion.of (x—1)}x~2) .... (x~ 18); the coefficient of x'’ is

(a) 684

B) 171 (©) 17

(= 1)x—2) ... (£ = 18), — R RS «' - et

(A) 684

®) -171 (C) 17

| +"C, cos @ +"C, cos 20+, .. +"C, cosnB equals

(A) (2 cos %)“

(C) ansz"‘%

no

cos

(D) -342

(D) —342

P.T.O.
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44. Ifx, y and z be greater than 1, then the value of
l log.y log z

logy.r ] lmgy z | is
log x log,y 1
(A) logx.logy.logz

(B) logx+logy+logz

(C) 0 (D) 1-{(logx).(logy). (logz)}

R x, y G 2, |- GF (5TH IS 2 O
1 log y log z

log, x 1 log.z | qaam TR
log,x log,y i
(A) logx.logy.logz (B) logx+logy+logz

) O (D) 1-{(logx).(logy). (logz)}

45. Let A is a3 x 3 matrix and B is its adjoint matrix. If |B| = 64, then |A| =

(A) *2 (B) +4 () +38 D) 12
A 93 3 x 3 TN @2 B 251 A 93 A (adjoint) | IR |B| = 64 T ST |A| G T TJ
(A) %2 (B) +4 C) *8 (D) +12
msE sinlt' o
4 4
46. LetQ-= and x = \l[i thenQ:“xisequa]to
sin% cos% T
o & i
0 2 = 2
(A) (J (B) \lr (C) (0) (D) \I;
\2 2
R L 8
COS4 —Slﬂ4 '\IE
W Q = Rx=| | | T Q@I
sin% ms% | T
1 i I
0 2 = A2
@ () () _“,l__ © (3) o | Y
V2 2

14

LOLLEGE:
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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) R s not transitive (B) R is symmetric only

(C) R s an equivalence relation (D) R is not an equivalence relation
LAY set Z 42 Toia R M 579% 1 xRy Q¢ 142y, 3 Qa1 Rore | otz

(A) R Fe@s =y (B) R oy 2ifdww

(C) R b 3aYeye! Ta% (D) R AT 35776 4 |

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

(A) A=B (B) AnB=¢ (C) AcB (D) Bgc A
A={5"-4n-1:ne NJ@RB={16(n-1):ne N} Z(#,
(A) A=B (B) AnB=¢ (C) AcB (D) BgA

If the function f: R — R is defined by fix) = (** + 1)*® V 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

W £: R — R b AW I f{x) = (2 + 1)*° Vx e R, O S0 7@
(A) 9UFF (one-one) g Tofdfpaw (onto) /A

(B) o 710770 (onto) ¥y Gla= (one-one) ©¥

(C) GFF (one-one) ¥ G Toifdfsa= (onto) /¥

(D) @l3F (one-one) 4R TfAfaw (onto) TeTR

Standard Deviation of n observations a,, 8,, ay,... a_ 18 6. Then the standard deviation of the
observations Aa,, Aa,, .... Aa_is

(A) Ao (B) -Ac (C) Ao (D) Ao
a, 2y, ay,... 8, WIS RPN c WA Aa, Ay, .... \a, @ Te Ry 73
(A) Ao (B) -Ac (C) Ao (D) A"c
18 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.

S1.  The locus of the midpoints of chords of the circle 32 + y- = 1 which subtends a night angle
at the origin is
I e 4

(A) .1*3+y3=~j1‘ (B) »+y' =3 (C) ay=0 (D) .1'2-_\’3=0

.€+f=lmmwwmmwtﬁ1mwammmﬁwqm
, | 1

(A) ¥+y=7 B) P+y' =3 (C) xy=0 (D) ¥ -y?=0

32. The locus of the midpoints of all chords of the parabola y* = 4ax through its vertex is
another parabola with directrix

(A) x=-a (B) x=a (C) x=0 (D) x=-7
f=4MﬂWWWﬂmﬁﬁwmwmmmﬁmﬁm
(A) x=-a (B) x=a (C) x=0 (D) I-_--%

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

f X’[x]dx equals
0
: 7
A 3 ®) 3 © 3 o 3
2
W [x] , x 7 AR T < 3 W, OR | [l =
0
5 7 g
A) 3 (B) 3 (C) 3 D) 3

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

(A) O (B) 1 (€) 2 (D) 3
f{x) = max {a—.xyaw‘*..t'.b}.,*m{.x'*:m,O{a<bwwmﬁﬁwwwmﬂ'ﬂ
(A) O (B) 1 {C) 2 (D) 3

16
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55. For non-zero vectors aand b ifla + F; < l? - FI. then 2 and b ure

(A) collinear (B) perpendicular to each other
(C) 1inclined at an acute angle (D) inelined at an obtuse angle
2, b TSI TZGR |2 + b|<[a-b|, 28 b (eI

(A) ST FRTI (B) ®lT™ T

(C) IHLIA TS (D) FEIMCATS

d
56. General solution of yalx + 1:»y2 =acosy,0<x<lis

(A) ¥y =2a(2bsinx+ cosx)+ce ™

(B) (4b2 + l)yz = 2a(sinx + 2b cos x) + ¢ a—2by
(C) (4b® + 1)y* = 2a(sin x + 2b cos x) + c &
(D) y*=2a(2bsinx +cosx)+ce

Here c 1s an arbitrary constant

d
}d: +by‘ acosx,0<x<l MW"TW

(A) )’2 =2a(2bsinx + cos x) + ce” 2bx

(B) (4b° + 1)y? = 2a(sin x + 2b cos x) + ¢ g~ 2br
(C) (4b2+ 1)y? = 2a(sin x + 2b cos x) + ¢ €2
(D) y*=2a(2bsinx+cosx)+ce

C WWW

§7. The points of the ellipse 16x* + 9y2 = 400 at which the ordinate decreases at the same rate
at which the abscissa increases is/are given by

o (GA) . o b
© (6-3)&(-76.-3) © (f5.-3)&(-7%.3]

TS 161~ + 9y* = 400 -7 ¥/ TR s @7 2R T o= % 20 0% 7w, Ok
Repafa 2’9

w (33)e(>7) ® (5.3
© (65 (563 ® (35--3) (-3

17 P.T.0O.
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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 e fay sifée 78Ry e Reypire Rl wfed sepit i

&I 21 | COCHIN *%fbd Wirst Ioofe e Qg oigwg Jedj

(A) 96 (B) 48 (C) 183 (D) 267
2 00 a 0 O
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™= 2" 8028
2 00 ‘a 0 0
IdwA=| 0 2 0 ,WA“=[0 a 0 [,ne NQIA
2 0 2 b 0 a
(A) a=2n,b=2" (B) a=2"b=2n
(€) a=289F=n2"" (D) a=2".b=n2"
The sum of n terms of the following series; 1° + 3  + 53+ 72 + . is
(A) n*(2n’-1) (B) n’(n-1) (C) n'+8n+4 (D) 2n*+3n?
1P +33+ 53+ 78+ L @@ n MY AT catsiee 09
(A) nz(_"nz—l) (B) nl(n-l) (O) n® + 8n + 4 (D) 2n?+3n?

If & and P are roots of ax? + bx + ¢ = 0 then the equation whose roots are o and Bis

(A) 32.13-(b2—-23<:) x+¢2=0 (B) a2.1%+(bz—ac)x+c2=0
(C) azlj+(b3+ac)t+cl=0 (D) a21’2+(b2+7ac).1 +¢*=0
T o G2 B ax® + by + ¢ = 0 AN N 27 S ol &R B mmwmm
(A) a°x’ —(b"—?ac),1+c*"0 (B) azr“+(bz—ac)1+c2-0
(C) a‘x*+(b“+ac)x+c*={] - (D) a’x +(b"+?ac)1+c2*0
18
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62. If @is an imaginary cube root of unity, then the value of
(2-0)2-6°)+2(3 - @)3 - @)+ ...+ (n— 1)(n— @Kn - &) is

n 2

(A) ZF(n+1)-n | (B) Z(n+1)’+n
2 2

(C) F+1) (D) F@+1)-n

0T | 7 2 FWET e T, Ta
(2 - W2 - ) + 203 - @3 - ) + ... + (n — 1 )}(n — @)(n — @) I AT I

5

(A) T+ 1P-n B) (m+17+n
7 2
(©) Fm+1) (D) F+1D)-n

63. If "C_,=36,"C_=84and "C_,, = 126 then the value of "Cj is

(A) 10 (B) 7 (C) 9 (D) 8
T "C_,=36,"C.=84 @R "C_, = 126 TH, O "C, 9
(A) 10 (B) 7 (C) 9 (D) 8

64. 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 1s a female, 1s

2 1 1 5
(A) 3 (B) 3 ) 32 (D) ¢

14 T 23T € 6 G WEEF 93 (MBS TNSCT 8 & #FE 8 3 & ATAT WA 40 T
BT | & (9T (AT IPRSICE AR 331 I 40 T (I R WfZaA1 I G FEREA

2 I ] 5

(A) 3 (B) 3 - (©) 3 (D) %
65. The equation X~ y.r‘? + x — y = 0 represents
(A) a hyperbola and two straight lines (B) a straight line
(C) a parabola and two straight lines (D) a straight line and a circle
X — y.rz + x - y = 0 AR i I
(A) 3 sare e 4t e (B) & szmicae
(C) «=fb wftge e ¥fb syl (D) <= AFACAt 8 GIH 3@
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.

am 7 v Se W X I AT Sux FrA e A ¥N TEd A W
@ G w597 X G Buw R O N IR g T 7 AT G
B Buas 71 IH 7 A A A { x @ T Ade Tea Trew TOE ST R /A
= af Ffoe Buy e or M

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

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

G3T3 AT (AP). STAER (GP) 9 RHANS (HP) oS- &qq qR  (2Zn+1)-SH G R
FA 27 G2 OITHE -9 *MefE TATE a, b, ¢ T ST 7! '

(A) "a=b=c (B) a>b=>c
(C) a+c=b (D) ac-b*=0

-
67. The coordinates of a point on the line x + y + 1 = 0 which is at a distance 5 unit from the

line 3x + 4y + 2 =0 are

(A) dd.—3) (B) (-3,2) (C) (0,-1) (D) (-1.0)

x+y+ 1 =0 FEAFIY @ [/ 30+ 4y + 2 = 0 &2 (A3 ‘;‘ WWW@QW
ERLED
(A) (2.-3) (B) (-3.2) (C) (0.-1) (D) (-1,0)

68. If the parabola Xt = ay makes an intercept of length \f-l_ﬂ unit on the hney-2x=1thenais

equal to

(A) 1 (B) =2 (C) =i (D) 2
v = ay WETEEA v - v = | FEEATAUR RN O 1[40 03T TH a-9% FH
(A) 1 (B) -2 () -1 (D) 2

20
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69. If f(x) is a function such that f'(x) = (x - l:)2(4 ~X), then
(A) f{0)=0
(B) f(x) is increasing in (0, 3)
(C) x=4is acritical point of f{x)
(D) f{x) is decreasing in (3, 5)
T f{x) G SR GR '(x) = (x - 1)} (4~ x) &, OF
(A) f(0)=0
(B) (0,3) -9 WO f{x) T& T
(C) x=4% fix) 9 3 AHRF
(D) (3,543 90y f(x) T TNRANIN

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

are .
2 1 2 1
29 Y

© [-5.-3 (D) (%"%')

4x* + 9y* = 1 Tigrea Toid cuvra Rere ~wfeaf? 8x = Oy FEIRIT JO% FNIwae Of 29
21 - 2 1

5} (5-5) (B) (’3*"5’)
2 1 2 ]

(C) ( 5 5} (D) (Eh?]

vt _{ 1, forO0<t<] 3000 2016
- ot) = B athaaie then -ML [rlé?(t-r)cp(t—zmti) t=
(A) areal number (B) 1
() 0 (D) does not exist

1, 0<t<] 3000 ¢ 2016
‘lﬁ(p(t}={ 0wl LT I (Z@(t—r")(p(t—ZUlﬁ))dt=

<3000 \r'=2014
(A) THEHRWYGS (B) 1
() o (D) =¥y R

21 P.T.O
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If the equationxz+y2- 10x + 21 = 0 has real roots x = ¢t:and y = f§ then

(A) 3<x<57 (B) 3<y<7 (C) -2<yx52 (D) -2<x22
MW 2 +y - 10x+21 =0 FASACR I AT x =0 Ry =P WO
(A) 3=x<7 (B) 3<y=<7 (C) -2<yx2 (D) 2<xx2
If z = sin 8 — 1 cos O then for any integer n,
] nm L (om_
(A) z +;=2¢05(—2'-n9] (B) z"+zn—25m(2 nﬁ)
N IR A A 1 s (E-'E_)
(C) =z —zn=21 sm(nﬁ 2) (D) z“—zn“2|cos 5 no
4f# 2 = sin 0 — i cos 0 ZW TR n GF (WII NAR &
1 7 oLy (nm_
(A) 2 ;,;=2cos('§'—n9) (B) z“+z“—2sm(2 nGJ
L i nn 1 _,.  (Ar_
(C) z“_;=21sm(n9-2) (D) Z"—zn—zlms(z nﬁ)
Let f: X — X be such that f(f(x)) =x for all x € X and X € R, then
(A) fisone-to-one (B) fisonto
(C) fis one-to-one but not onto (D) fis onto but not one-to-one
WO X > X @E X cR IR f(f{x)) = x, x € X OZA
(A) fZa Q3 (B) fz= Teifafoas
(C) fatz3 [y Teifaibad wa (D) foifafoart fog ates

If A, B are two events such that P(AUB) > % and %‘5 P(ANB) < %‘then

1]

(A) P(A)+B(B) < B) P(A)PB)< g

8
(©) P(A)+P(B)> 3

(D) None of these

fi A, B 9%+ %% ¥b1 20 (¥, P(AUB) > %w%EP(AnB)E % Ul

1
(A) P(A)+P(B)< = (B) P(A)-P(B)< 3
(C) P(A)+P(B)_:5~_% (D) @7 =R o wm
22
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SPACIKE FOR ROUGH WORIK
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