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Subject : MATHEMATICS
(Booklet Number)
Duration: 2 Hours Maximum Marks: 100
INSTRUCTIONS

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

categories namely category-|, category-ll and category-Iil. Each question has four
answer options given, viz. A, B, C and D.

2. Category-l: Only one answer Iis correct. Correct answer will fetch full marks 1.
Incorrect answer or any combination of more than one answer will fetch - ¥4 marks.
No answer will fetch 0 marks.

3. Category-ll: Only one answer Is correct. Correct answer will fetch full marks 2.

Incorrect answer or any combination of more than one answer will fetch - 2 marks.
No answer will fetch 0 marks.

| 4. Category-lll: One or more answer(s) is (are) correcl. Correct answer(s) will fetch full
marks 2. Any combination containing one oOr more incorrect answer will fetch
0 marks. Also no 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.

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

6. Use only Black 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 fill appropriate bubbles.

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

10. The OMRs will be processed by electronic means. Hence it 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
if 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 to folding or putting stray marks on it
or any damage to it. The consequence of such invalidation due lo 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.
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MATHEMATICS
Category -1 (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. No answer will fetch (0 marks.

43 Tu7 Wdw | ¥ Tun fawer » 797 < | ga Sue faer sat ar I afes TeE
AT —3/8 REF AW | (I BTF Al fater =77 NI |

1. Transforming to parallel axes through a point (p. q), the equation
232 + 3xy + 4y” + x + 18y + 25 = 0 becomes 232 + 3xy + 4y- = |. Then
(A) p=-2.q=3 , (B) p=2,q=-3
(C) p=3.q=-4 | (D) p=—4,9q=3

SN (p, q) [t sreaE S RS St =

2\ + Iy +4y? +x+ 18y + 25 = 0 STFAa ARRSE WP W22 + Jay +4y> =1 |

IR
(A) p=-2.q=3 ~ (B) p=2q=-3
(C) p=3.q=-4 (DY p=<4,.4=5

3. Let A(2.-3)and B(=2, 1) be two angular points of A ABC. If the centroid of the triangle

moves on the line 2x + 3y = 1, then the locus of the angular point C 1s given by

(A) 2 +3y=9 (B) 2x-3y=9

(C) 3x+2y=35 (D) 3vy—-2y=3

A ABC —a3 7% s /] 77 A (2, -3) 8 B(-2, 1) | U fTgro OFF 2v + 3y = |
SAETEE BoifE T O WeiF @ [ C -99 SReld9iy T

(A) 2c+3y=9 (B) 2x-3y=9

(C) 3v+2y=35 (D) 3x-2y=3
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The point P (3, 6) is first reflected on the line y = x and then the image point Q is again
reflected on the line y = - x to get the image point Q’. Then the circumcentre of the

APQQ'is

(A) (6, 3) (B) (6,-3)

(C) (3.-6) (D) (0.0
P(3,6)ﬁﬁ%ﬁﬂﬂy=.t'mmﬁﬁ5ﬁﬁﬂiﬂamﬂﬁﬁ’iﬁﬂiQmﬁy=-xmﬂ§T
Hfowfers zm, iy R 21 Q' 1ow A PQQ’-93 &% TR

(A) (6,3) (B) (6,-3)

Let d, and d, be the lengths of the perpendiculars drawn from any point of the line
7x—9y + 10 = 0 upon the lines 3x + dy=5Sand 12v + S5y =7 respectively. Then

(A) d,>d, (B) d, =d,

(©) d,<d, ' (D) d,=2d,

7x -9y + IO=OW§@WWME'ECW3$+4)1=SB I2x + Sy = 7 a9 ©#g
RS TR 4T X QA d, S d, | LY

(A) d,>d, (B) d,=d,

(C) d,<d, (D) d,=2d,

The common chord of the circles x2 + y2 — 4y — 4y = 0 and 2v* + 2y? = 32 subtends at the
origin an angle equal to

(B)

NIE  &IH

(D)
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The locus of the mid-points of the chords of the circle x> + y* + 2v — 2y — 2 = 0 which
make an angle of 90° at the centre is

(A) X +y =2x—2y=0 (B) x>+y>-2x+2y=0
(C) »¥+y +2x-2y=0 (D) x»+y2+2x-2y -1=0

a2 +y  +2v—2y—2=0- 97 (T TS G (@CH 90° (@1 BRAN T ©Id NI T{ead
0l T

(A) a=+y*—2x-2y=0 (B) a+y —2v+2y=0
(C) a2+y +2x—2y=0 (D) +y"+2r=-2y -1=0
.

Let P be the foot of the perpendicular from focus S of hyperbola ‘;3 = 1 on the line

bx — ay = 0 and let C be the centre of the hyperbola. Then the area of the rectangle whose
sides are equal to that of SP and CP is

(A) 2ab (B) ab

a
(C) e . D) y

b?
4R WA 39 C HIGSHd @9 | OF SP 8 CP A=RF8 WITSCRAT (I T
(A) 2ab (B) ab
Z+b.., a
) - (D) 3

B is an extremity of the minor axis of an ellipse whose foci are S and S'. If £SBS' is a
right angle, then the eccentricity of the ellipse 1S

(B)

1N | =

(A)

(C) (D)

938 Boiqued Boliew 9o 2isfe] T B IR AfeW S 9 S | aft £ZSBS' SN =W, B
oS SFHOI W

2o |}
(A) 3

W |— 4"__
o

2|2

(C)

I
@
) | e %‘l_

W I
JI—
-,
“Sugur’
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9.  The axis of the parabola a® + 2xy + y> — Sx + Sy — 5= 0 is

(A) x+y=0 (B) x+y-1=0
(C) x-y+1=0 (D) x-y= %
GRS A2 + 2xy + y2 - 5x + Sy — 5 = 0 97 WH T

iy (B) x+y-1=0
(€C) x-y+1=0 (D) x-y= '\'{%

10. The line segment joining the foci of the hyperbola A2 — y>+ 1 =0 is one of the diameters:
of a circle. The equation of the circle is

.-r1

(A) x2+y?=4 (B) »2+y2=q2
€ 2+y=2 . . (D) 2ty =22

T +% -y + | =0 97 R QT @t s T wwew aw | s
SR

(A) »¥+y' =4 (B) x2+y?=qf2
() P2+y*=2 (D) x?+y?=24/2

11.  The equation of the plane through (1, 2, -3) and (2, -2, 1) and parallel to X-axis is
(A) y-z+1=0 (B) y—-z-1=0
€) y+z-1=0 (D) w+z+1=0
X -G SHISAE R (1, 2, -3) 8 (2, -2, 1) [Fpnd owm sillew =
(A) y-z+1=0 (B) y-z-1=0

€C) y+z-1=0 (D) yt+z+i1=0

] 6 LOLLEGE:
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12. Three lines are drawn from the origin O with direction cosines proportional to (1, -1, 1),
(2,-3, 0) and (1, 0, 3). The three lines are

(A) not coplanar (B) coplanar

(C) perpendicular to each other (D) coincident

= O (W & @yl SRS T VR @ISR Forsen® e (1, -1, 1), (2,3, 0) 9
(1,0, 3) - 93 SOV SFANS TCw | @ Foafo

(A) SFSAY W (B) AFSAW

(C) 0T I Bofa &79 (D) SwfES

13. Consider the non-constant differentiable function f of one variable which obeys the

relation ::é) = f(x —y). If f'(0) = p and f'(5) = q, then f'(-5) is

2
P q
(A) q (B) D
© ¢ (D) q
f(x) gy
FHIT TITECT 4F AR T fm=f(x—y)ﬁﬁﬁm | Ift £'(0) = p,
£'(5) = q T, O {'(-5)3
2
P q
(A) g (B) 5
L D
©) 4 (D) q
14. If f(x) =log,log,x, then f '(e) is equal to
(A) elog,S | (B) elog.3
1 1
€) “elog S (D) “elog,3
T f(x) = log log, x, o, & ' (e) T
(A) elog.> (B) elog.3
1 ]
©) Thogs (D) “clog 3
B ,.. 1

Z@LLEGE.




M-2017

I1S. Let F(x) = ¢*, G{x) = ¢~ and H(x) = G(F(x)), where x is a real variable. Th'v:nw%['-{‘r atx=0
v at.
18
(A) | (B) -1
ol
© - (D) -e
Tk TR SR x 99 AT F() = o, G(x) = ™ &R Hx) = GF(v)) o w@ = 0 @ 90
R,
(A) | (B) -1
.
)y = (D) -e

(C) 3k (D) 4k
T £ (0) =k, k # 0 25 B4 lim _k ) = 3(20) + ()

o x=Hy I <X
(A) k (B) 2k
(C) 3k (D) 4k

17. Ify=emsin's . &y d
YRET N en (-l G x5 ~ %y 50, where k i cgialiss

(A) m?
) m (B) 2
C) —1
(C) (D) -m?
ﬂﬁ =emﬁin—|.r | - .d_z-".’ d
y =, O (1 - a )d_lg—,1'c‘l¥—ky=0,ﬂ“ﬂﬁkm
A 2
(A) m (B) 2
C) —
(C) -1 (D) —n?
il
8
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18. The chord of the curve y = x* + 2ax + b, joining the points where ¥ = o and x = B. is
parallel to the tangent to the curve at abscissa x =

a+b 2
W 3 (B) L
200 +
(C) 3 (D)"E;-E

I y = 7 + 2av + b -9 ST (W YO v = o0 8 v = B, R Reama siRaursit &,
IFRLIT (T [ =g swisdle, G [ @9 v 2]

+b ,
(A) =5 (B) 2
20+ 1.

19. Letf(x)=xP3+x"1+x%+x7+ 5+ 3"+ x4 19. Then f(x) = 0 has
(A) 13 real roots
(B) only one positive and only two negative real roots
(C) not more than one real root
(D) has two positive and one negative real root
N FFLE) =2 + x24T+ + 3+ + 19, (0FE f(x) = 0 -4

(A) 130 a7 IS U

(B) ®¢NT 930 AT 8 b AT I I
(C) A3H7 @M IV Fer YHE A

(D) ¥b FId 8 93 IS IS Y

AP : 18
20. Letf(y)= (sin x)" Rl SE . (p. g € R). Then Lagrange’s mean value theorem s
0 ,ifl=0
applicable to f(x) in closed interval [0, x]
(A) ftorallp. g i (B) only when p>q
(C) onlywhenp<q (D) forno value of p, q
AP T

—t 't o
T W0 = oyt T2, (g€ R) | OF Lagrange T WA Setstilp

l () . If .\'—-0

f(x) —99 CFLa IR TS [0, x] -9 TS T
(A) SS9 p, q 499 ST (B) QWA p>qW
(C) BT WAp<q=W (D) p.q—9F PIF NHES GTE T
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21. lim (sin x)2tanx
X0
(A) 182 (B) 131
(C) is0 (D) does not exist
- t )2 tan x
Ill_l:‘lﬂ(smx} ¥
(A) 231 (B) 1®7
(C) 0=3 (D) - a7 Sy YT

22. j cos(log x) dx = F(x) + c,-wlhere ¢ is an arbitrary constant. Here F(x) =
(A) x[cos(log x) + sin (log x)) (B) x[cos(log x)- sin (log x)]
(O) "%[ms (log x) + sin (log x)] (D) %ﬂ[oos (log x) — sin (log x)]

C R 9 &m.f cos(log x)dx = F(x) + c TH F(x) =

(A) x[cos(log x) + sin(log x)] (B) 'xfeos(log x) - sin (log x)]
(€) 3lcos(log ) + sin (log x)} (D) lcos(log.x) ~ sin (log.x)

B 10
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24. Letl= J
| 6)

(A) [Il< 107

(€) fil<107

L

I_J' Sin X
A=) 1+42

1
(A) (<10
(C) |lj<10%

Sin X
| 4%

dy. Then.

dx BT

M-2017

(B) |ll<10°7

(D) [I|>1077

(B) <107
(D) [Ij=10"7

28, Let 3 f [x]dv and I, = J. {x} dx, where [x] and {x} are integral and fractional parts of

0

xand neM — {1}. Then Hz is equal to

|
(A) 5

(CY n

|
(B) 3

(D) n-1

W\ $9 ], ==j [.f]dx\ilz=.l. fx} dv, GO [x] 8 {x} TS x — 34 o SR™ 8 x - 49

e SHE T 3 neM - {1 }CCHT 1,/1, T

|
(A 77

(C) n

26. The value of lim

T e

(A) nn

4
g =

, n
nh—';nml_ 2414 11':"'|"]7.’.;z

n I
[‘T AT Y T

1t

(D)

Z@LLEGE.
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27. The value of the integral f e_xz dv
0

28.

(A) isless than I |

(B) is greater than |

(C) 1islessthanor equal to |

(D) lies in the closed interval [1, e}

1
WI e‘tzdx--ﬂim
0

(A) 1 -9 500 omb.
B) | -FENIW
(C) 1-9T NIV | - 93 S

(D) [1, e] I% SWAGT WLE

100

f e" 1% ¢y =
0

100 _,

100

&

(A)

(C) 100(e-1)

100
SIS J- e gy =_ 9z WW.
0

. Iﬂl}_l
A S

(C) 100(e-1)

M-2017

(B)

e~ |

(D) - oo

fIXy |
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l W, WL oarel pal TS :Li‘i_'zﬁl.-.' N -
29, Solution of (x+ y)> 3y = 82 (‘a" being a constant) is

+y 4+ ¢ | -
(A) '(x—aﬂ = tan I.;jﬂ'.' S an jgrbitrary constant

(B) xy=atan cx, ¢ is an arbitrary. constant

(C) i’= tan E » ¢ 18 an arbitrary constant

(D) xy=tan {(x + c), ¢ is an arbitrary constant
(x-+y)2%= a’(a Mm-.ﬂw

&) T hn a0 15 o ool i 6o

(B) xy=a tan cx, c S0 TE HIT

(©) £=tm%‘,.c-sﬂmm‘

a

(D) xy=tan(x+ c), c D TP &IF

30. The integrating factar of the first order differential equation

26— DR+ x2+)y=a2-1is

1
(A) ¢ (B) *-%
1 1
(C) x+% (D) 3
oSy ey e Al 7 - l-)‘%%+x(x2-+ py=x2-1- aamm ole 551
, 1
(A) ¢ B) *7%
i - i
(€) x+3% (D) 2
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31. In a G.P. series consisting of posntwe terms, each term. IS &quat to the sum of next two
terms. Then the common ratio of this G.P series is

(A) 3 @ B!
© L ©) ﬁzﬂ

WWW@W@M@&MNW%WWE%WWW |
o dafefbe s oo @

(A) 5 B L—
. .
(C) 32’: ® 5

32. [If (logs x) (log, 3x) (log,. y) = log_x, then y equals
(A) 125 (B) 25 _
(C) 3573 (D) 5.43 |
| (logg x) (fog, 3x) (log,. y) = lOgI x° B, O] y B |
A) 125 @
(C) 573 (D) 243

(1+1)"

33. The expression = equals

(1=i)"
(A) —i“ﬂ (B) l-n+l
(C) '-"-?-*.M.I_. TFP e =497 6) |
LD e o
(1-1)"
(A) —i™! (B) i
(C) -2iv (D) |

) ! Z@LLEGE.
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+
34. Letz=x+ iy, where x and y are real. The points (x, y) in the X-Y plane for which i'—l IS

purely imaginary lie on
(A) astraight line (B) anellipse
(C) ahyperbola (D) acircle

_I..
ﬂﬁﬁz—1+1ycilwl\3yﬂmﬁﬁl | X-Y O (W, y)ﬁ'ﬁ@ﬁ'ﬂw? 1‘1@1"1@

s af T, el s
(A) 93 HFATS (B) 43 ST
(C) 92D IS (D) 99

35. If p, q are odd integers, then the roots of the equation 2py+(2p+q)x+q=0are
(A) rational (B) irrational
(C) non-real (D) equal
ofii p, q TYeN #fTRUTT 2, B 2p” + (2p + q) x + q = 0 TNIIH IS T

(A) " (B) S
(C) IR (D) WH

36. Out of 7 consonants and 4 vowels, words are formed each having 3 consonants and

7 vowels. The number of such words that can be formed is
(A) 210 (B) 25200
(C) 2520 (D) 302400

2 B e © 4 B TR (U 9V SIS T 5T a1 =L T +Afeldee 3 B a9 2%
a3 YA | AU ATS “RsRYyT 2

(A) 210 | (B) 25200

(C) 2520 (D) 302400

B 15 PTNH
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37.  The number of all numbers having 5 digits, with distinct digits is

38.

M-2017

(A) 99999 ~ (B) 9x°P,
(C) 'op; | ' (D) °p,
ToR fom SRl 5 srees sRung s ==

(A) 99999 (B) 9x°P,

(C) lﬂps (D) t}P4

The greatest integer which divides (p + 1) (p+2) (p + 3) .... (p + q) for all peI7 and fixed

qellis

(A) p! (B) ¢!

€) p | (D) ¢

NS pe 197 T 8 (B q €[4 97 F (p+ 1) (p + 2) (p + 3) ... (p + q) & G INE
N T RN =

(A) p! (B) ¢!

) p (D) q

7, ¢
Let (1 +x+a- ’=au+a|.x+ag.\3+ ..... +am.r'”. Then

(A) a,ta,+...+ta=a +a;+..+a,
(B) a,+a,+...+apiseven
(C) a;+a,+...+aisdivisible by 9

(D) a,+a,+...+aisdivisible by 3 but not by 9

(A] a‘,+a1+ ..... +ﬂm=al +ﬂ.1+ ,,,,, +al?
(B) ayta,+...+a &Y
(C) a,+a,+... +a, TI9 9 orey

(D) a,+a,+... +a,%@3 09 kerer Y 9wt [erer a5
16
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8x—-3y-52=0
The linear system of equations 53 — 8y + 3z'= 0¢ has
3x+ 5y—-82=0

(A) only ‘zero solution’
(B) only finite number of non-zero solutions

(C) no non-zero solution
(D) infinitely many non-zero solutions

8y —-3y-52=0
A3 sigaioe Syv- 8y +32=0/ ag
3y +S5y-82=0
(A) OYNIT ‘0 N SKT
(B) SLNT TR SRYIF ST ST HNE
(C) (O ST ST R
(D) NN TRYF F-¥[F7 AW TN

Let P be the set of all non-singular matrices of order 3 over R and Q be the set of all
orthogonal matrices of order 3 over K. Then

(A) P is proper subset of Q

(B) Q is proper subset of P

(C) Neither P is proper subset of Q nor Qis proper subset of P

(D) P N Q= ¢, the void set

A 9 P, B 97 807 3 e wRf® e o 9R Q, R 97 ©F 3 o oY TN

S | CSTONC |

(A) P, Q-3 AFC LB

(B) Q. P-97 AFS Sosib

(C) P, Q-a7 2FS Boftsip AW, 4R Q, P-4 AFS TATE AN

(D) PnQ=¢
‘x+2 3x x 0 _
Let A= \, : ,B= ‘ . Thien all solutions of the equation det (AB) =0
3 x+42 5 x+2
13
(A) 11—1.0.2 (B) I‘l 41 01 _2
(C) 11*1-41*3 (D) _.]141013
X+2 3x v 0 -
ﬂﬁﬁA=[ ) B=( )mmdﬂ(AB)=0.ﬂ§Wﬂﬁeﬁ
3 x+2 5 x+2
5
(A) 1,-1,0,2 (B) 1,4,0,-2
© 1.-1,43 (D) -1,4.0,3
17
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1 cos 6 0
43. The value of det A, where A =| —cos 6 ] cos 0 | lies

-1  —cos® |
(A) in the closed interval [1, 2] (B) in the closed interval [0, 1]
(C) in the open interval (0, 1) (D) in the open interval (1, 2)

] cos 0 0
A=| —-cos 6 l Cos B | det A. - 99 TIN

-1 —cos® 1
(A) TR ORI, 2] - S NI (B) 7 TSI [0, 1] (G YN
(C) T& I&E (0, 1) 5 IWE (D) TS @1+ (1, 2) O YW

44. Letf:R — R be such that fis injective and f(x) f (y) = f(x + y) for. Vx. y €R. If f(x),
f(y), 1(2) are in G.P, then x, Y, Z are in

(A) A.Palways

(B) G.Palways

(C) A.P depending on the value of x. Y. Z
(D) G.P depending on the value of x. Y, Z

VT IR - R 9T @ GO9F IR 5T 1, y R 93 O f(x) f(y) = f(x + y) | Tff
t(x), f(y), f(z) acreg #sifors UF, Sy, y, z |

(A) SR 187 ARSs Y

(B) SR OUied A1fe Y

(C) SIS 2SS A1 x, y, 2 -97 WA Bo7 FSNe

(D) OUIrST 2SS ¥t x, y, z -97 NIAT Bo7 Fga N

45. On the set R of real numbers we define xPy ifand only if xy > 0. Then the relation P is
(A) reflexive but not symmetric
(B) symmetric but not reflexjve
(C) transitive but not reflexive
(D) reflexive and symmetric but.not transitive

IS SRANG GI6 R-9 1Py 7 1% a3 (FTTE I vy > 0% | OF 555 P 57
(A) o Py sifesy ag

(B) =fSNY &Y 5w A

(C) &t &3 w5 a9

(D) W 9 Aoy o apwerfs g
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46. On R’, the relation p be defined by ‘xpy holds if and only if x — y is zero or frrational’.
Then '

(A) p is reflexive and transitive but not symmetric.
(B) p is retlexive and symmetric but not transitive.
(C) p is symmetric and transitive but not reflexive.

(D) p is equivalence relation

R - 9 59 p 9 NES @ ‘xpy TF Wi 9R @@ W x — y 997 I SEw ar,
CICNTY

(A) p o™ 8 SREEFN ey AT s W
(B) p ¥ S AT ram fog smawrfiat 7w
(C) p ARSHY @ SREFIFNE 50 (I TN A

(D) p ANGHIS] R

47. Mean of n observations x|, X, ...., X, is ¥. If an observation x_ is replaced by x; then the

g
new mean is
(n-1)x+ ,1::'
(A) X-x, +x (B) =====—=UEN
(n-1)¥- x; nY—x + X
C) ——F (D) n
N SRUTP AP x|, Xp, ooy X, ST TGET 1T, v VA AT = R TR MY W
(n-1)F+ x;
(A) T-x,+ X )y
(n— )T - x ¥ ~x, + 5
(] Tt (D) n
B 19

LOLLEGE:



30. The possible values of X, W

1 +442

C S T u ! I W . I

hich satisfy the trigonometric equation
"'l A - l - A + | R'
tan (t__z)ﬂan '(“—1_+2)=',_;arc

A 7 (B) 142
|
(C) 15 (D) 12
L o [(x-1 afx+T1Y |
WWI&H ’( __2)+tan '(;_‘_‘;2*)='4*-!IHWWET
1
(A) i‘ﬁ (B) i‘\{i
l
(C) :I:'z* (D). 2

20
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Category ~ 11 (€51 4o Q.65)

Only one answer is correct. Correct answer will f&dh full marks 2. 'lncnrrect_answ'er ﬁr*’aily
combination of more than one answer will fetch —% marks. No answer will fetch 0 marks.

&5 357 wfds | wfdw Toz fawer § 797 A | For Tew Fiivor vt (¥ AW S o T
-5/} TE AT | (IR TEF A TR JfA7 AT |

51. Onset A={l, 2, 3}, relations R and S are given by
R={(1. 1, (2,2):3,3), (1,2). (2, D}
S={(1,1),(2,2).(3,3),(1,3). 3, 1)} Then
(A) R U S is an equivalence relation
(B) R u S isreflexive and transitive but not symmetric

() R u S is reflexive and symmetric but not transitive

(D) R U S is symmetric and transitive but not reflexive

GBA={l1,2, 3} (3 ¥R 8 S TSR WG AT,

R={(1,1).(2.2),(3.3), (1, 2), (2, 1)}
S={(1,1),(2,2),3,3),(1,3). (3, 1); (WS

(A) RuUS 93 sIgTo! ST

(B)I Rusm\smmﬁﬂﬁﬂ@Hﬂﬂa
(C) _Rusmﬂm&qmmﬁﬁm
(D) R U S AN 8 sRapseier f&g =5 a8

52. If one of the diameters of the curve x* + y* — 4x — 6y + 9 = 0 is a chord of a circle with

centre (1, 1), the radius of this circle is

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

2 +y2— 4y — 6y + 9 = 0 I 93D TN (1, 1) @5 [FEE a3 o 99h ot 7,
ISioq I &1

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

) ’ LOLLEGE:
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53. Let A (-1, 0) and B (2, 0) be two points. A Point M moves in the plane in such a way that
. £MBA = 2£MAB. Then the point M mavyes along .
(A) . astraight line (B) aparabola
(C) anellipse (D) a hyperbola

A(-1,0)8 B (2,0) 5 o R | @ Wt Sezler 9o Ry M -7 ooy @
£MBA =2/MAB | 583 R M

(A) 99 ST [T ST (B) amwﬁqﬁww

(C) b Soige TR STz (D) a3 AT W@ ARFENA

X
54. Hf(x)= f [t dt, then for any x 2 0, f (x) is egual to
=

l 4
(A) 5(1-2) (B) 1-2x2

!
(€) 3(1+5) (D) 1+x°
o £ (v) = f it] dt =, B QW@ x 2 0— 97 G (1) TR
-3

1
(A) 5(1-x7) (B) 1-a?

1
(©) 5(1+x) (D) 1+

- l
33, Letforallx>0, f(x)= lim n (x“ - |), then

(A) f(x)+f G)‘-"- l (B) f(xy) =1(x) + f(y)
(C) foy)=x f(y) + yf(x) (D) flxy) =xf(x)+y f(y)
HA NI AT x> 0- 499 Wf(.r) = “l_i_l}l“ n (_1*;:-'—- I} AT

(A) fx)+f G‘) =1 (B) flxy)=f(x)+f(y)
(C) fly)=xf(y) +y f(x) (D) fly)=xf(x) +y fiiy)

] | B LOLLEGE.
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100%
56. Letl= f 'J(l — ¢os 2x) dv, then
0

(A) 1=0 (B) 1=200\2
(©) I=m2 (D) =100
100K
s 1= | (T cos 2 dx, IR
0
(A) 1=0 (B) 1=2002
(C) 1=m2 (D) 1=100

57. The area of the figure bounded by the parabolas x = -2y’ and x =1 - 3y? is

4 2 :
(A) 7 square units (B) 7 square units
3 : 6 ;
(C) 7 square units (D) 7 square units
e x = —2y? Gx =1 - 3y? - 97 W SVH ST CFITA 251
4 2
(A) ¥ 3% (B) ¥ a3
3 6
(C) 53 a%w (D) 3T 439
2 3
58. Tangents are drawn to the ellipse T + }'s_ = | at the ends of both latusrectum. The area of

the quadrilateral so formed is
13

(A) 27 sq. units (B) 5 q. units
(& "l4£ Sq. units (D) 45 sq. units
=’§-+3§= 1 Bograg b AEeT'7 Aokt e WEe = | SRS BFT AWOIIIET
CRITS B,
(A) 273 9% (B) % I 43S
(8 %aﬂ' 93T (D) 453 933
B 23

LOLLEGE:
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59. The value of K in order that f{x) = sin x ~ cos x — Kv + 5 decreases for all positive real

values of x is given by
(A) K<I (B) K21

©) K>2 D) K<y2

X — O NS I AWI WAL GA7 f(x) = sin x — cos x — Ky + 5 TESINT &, K- 97 N7

i)
(A) K< (B) K21
(C) K>42 (D) K<+f2

60. For any vector x, the value of (? X ?)2 + ('x"' X f)z + (_f X @1 1s equal to

g

T
X

@A) |7 (B) 2

Y. ; 2
© 33| @ 47|
Where 1, f, k have their usual meanings.

@ com otz 3 - a1 owa (Fx ) + (3 x5) + G x) - a5

A |3 (B) 2|13'|2

N 2
© 3|3 D) 47|
(A 1, 7, k oo anfam)

“ , . Z@LLEGE.,



M-2017

61. If the sum of two unit vectors is a unit vector, then the magnitude of their difference is

(A) /2 units (B) 2 units

(C) [3 units (D) A[5 units

qft 4 99 (SHGH AT 43T (B T, &I A b (SHER TR W W 1,
(A) 243 (B) 293

(C) 33 (D) 59

62. Let o and P be the roots of 2 + 1 + 1 =0, If n be positive integer, then o + " is

2 | . 2nnt

(A) Zcos—%& (B) 2sin73"
| . NN
(C) 2cos 1131! (D) 2sin7g

ﬁﬁﬁa\ﬂﬂ,xz+x+ 1 =0-a% 9% 3T | n GRS ST T o + B WS,

. 2N,

(A) st%nz! (B) 2sinT3”
. nx
) 2cosy ) 2siny
x2+2x+4
63. For real x, the greatest valueof 5341918
(A) 1 (B) -l
l =

© 3 (D) 7

24 2%x+4
L ,\—.ﬂﬁw-;?—f:;‘_"_—g - 99 SEdw TH I
(A) 1 (B) -l
) 3 (D) 3

25 P.T.O.

LOLLEGE.



M-2019

64. Let A =( 0 I 1 J Then for positive integer n, A" is

0 0 1
1 n nz‘l
(A) 0 n2 n
0 0 n}
' 1 n? g '
(C) 0 n n?
0 0 n?

(B)

(
1

| n |

0 ] }
n 2n-l]
n+l

0

n 2n
n+1i
— n

n+l

&

B

)
|

2

=0, then the value of n is

0
0
] n? n) KI
(C) |0 n n? (D) |o
0 0 n?| |
0
65. Leta,b,cbesuchthatb(a-Fc)an. |
’ a a+| g-| a+ | b+1 c—1
if] =0 b+l b=l | + a-1 b-1 c+1]
¢ C- . i+ :
(A) anyinte;cr't+l o's b (——l)"(;;b s
(C) anyeven integer (D) :li;o odd integer
‘Tﬁﬁa,b,c-ﬂﬁﬂtﬂb(a+c)¢0 I
a a+] a-1 a+l b+1 c-1
| b b+1 b-1 + a-} b-1 c+ ]

C ¢-1 e+1
(A) QT T oefseut
C) @T&@F gy TSRy

LOLLEGE.
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Category — 111 (Q.66 to Q.75)

Onc 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. Also no answer
will fetch 0 marks. 1f all correct answers arc not marked and also no incorrect answer is

marked then score = 2 X number of correct answers marked + actual number of correct
ANSWers.

9% T 2MfeF TIT WdF | T I e T e y AF MR | g TA e vt IR
3% T BT WX SIIfuF TTF faver HAT MT | AR @IF ToF Af faver @ {7y M@ | v @w
T 307 A IF ax "5E TeAS WA I AT YNE orweA A7 3 X ov I wiw Iww et
ACR SIF A + WA 7 I A ToF HiFE SiF W |

66. Letf: K — R be twice continuously differentiable. Let f{0) = f(1) = £ (0) = 0. Then

(A) t7(x)#0forall x (B) f"(c)=0forsomece K

(C) f"()#0ifx#0 (D) f’(x)>0 forall x

TA I R o K -97 oSy T W@ 580 | MW ¥4 {(0) = (1) ={"(0)=0  SJ
(A) ST x - a3 GAT 7 (v) % 0 &4 (B) a¥d ce R UFI T G ”(c) = 0
(C) xz20==T %(x)20=4 (D) Sy -99 G (1) > 0 T(d

67. If f) = 1", n being a non-negative integer, then thc values of n for which
f' (a+B)=f(a)+f(B)forall o, B>0is

(A) | (B) 2 () O (D) 5

g t(x) = 2" T CTE n-T-FNAS 52, HE ST o, B> 0-AF G (o + B) = (o) +
f*(B) =7

(A) 1 (B) 2 (C) 0O (D) S

68. Let f be a non-constant continuous function for all x = 0. Let f satisty the relation
i

ay_
f(x) f(a—x)=1forsomeae R*. Thenl= T T t“"(x) 1s equal to

()

(A) a (B) % ©) 3 (D) f(a)

TH 38 537 v > 0 — 99 TFF £ AP6 WA SO WSS | WA FF f, T ae R - 97 GAr

d

v s
f(v) f(a - x) = | TN F% @ | oW 1=J 1+;(,1-)"33Wm'
0
a a i .
(A) a (B) 3 (C) 3 (D) f(a)
B 27
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Ifthe line ax+ by + ¢ =0, ab # 0, lsamgeﬁtto the curve xy = | — 2x, then
(A) a>0,b<0 (B} a>0,b>0
(C) a<0,b>0 | ‘b o (D) a<0,b<0

ax + by + ¢ =0, ab # 0 YIS IFRY xy = l 2x aawﬁca

(A) a>0,b<0 ~ (B) a>0,b>0,

(€) a<0,b>0 — (D) a<0,b<0

Two parncles move in the same straight lme starting at the same moment from the same

‘pmnt in the same direction. The first moveswith constant velocity u and the SﬂCﬂﬂd starts

from rest with constant acceleration f. Then

(A) they will be at the greatest distance at Iﬂ'le end of time ';tf«fmm the start

(B) they will be at the greafest distance at the end of time% from the start

.

(C) their greatest distance is %.

2
(D) their greatest distance i 18 EF

BT SR R AR wfp wyet 492 R (U0 93 S vt &F WH | Ay Re
MR u - @ o (S e o U@ o9 = v o7 | o,

(A) m%w N ShoT NI TW St w

(B) TN ST I IR NI T Sl 207
2

(€) wa«mmmm“

2
(D) I NI A E T -

LOLLEGE.
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71. The complex number z satisfying theegualion [z il=|z+ 1|=1s

(A) O (B) 1+i
(C) -1+i (D) 1-i
q et A z, z—i|= |z + 1| = | ST P @, ok z T,
(A) O (B) 1+i
&) L+ (D) 1-i

72. On R, the set of real numbers, a relation p is defined as ‘apb if and only if 1 + ab > 0°.
Then
(A) p is an equivalence relation |
(B) p is reflexive and transitive but not symjnetnc
(C) p is reflexive and symmetric but not transitive
(D) p is only symmetric
AT ST (5B R - O 5795 p A7 SN SRENG FICE T ‘apb U S @1 77 7 1 +ab > 0
o | CRE

(A) p AN ¥R
(B) p W @ seEerier ey sy AW
(C) p o ¢ AfSwy @y wmrder an
(D) p BN AR

73. Ifa,be {1,2,3} and the equation ax? + bx + I =0 has real roots, then
(A) a>b
(B) a<b
(C) number of possible ordered pairs (a, b)1s 3
(D) a<b
gfa be {1,2,3) 20 OR a2 + bx + | =0 HPBAH I IS 41T ST
(A) a>b
(B) a<bhb
(C) TSI FNT (ST (a, b)- 97 SR 1 3
(D) a<b

: " LOLLEGE.
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74. If the tangent to y? = 4ar at the point (at?, 2at) where It| > 1 is a normal toxs—y>=a?at

75.

the point (a sec 0, a tan 0), then,
(A) t=-—cosecO

(B) t=—secO

(C) t=2tan 6

(D) t=2coth

y* = dax 9% (at?, 2at) (It| > 1) RS =3B 12 - y2 = a? -4 (a sec 0, a tan ) FE Tfeers

-,

(A) t=-—cosecH
(B) t=-—sec®
(C) t=2tan O

(D) t=2cotHh

The focus of the conic x% — 6x + 4y + | =Ois
(A) (2,3)

(C) (3, 1) v
w2 — 6x + 4y + 1 = 0 -97 G &=,

(A) (2,3)

€ G,

(B) (3.2)

(D) (1,4)

(B) (,2)

D) (1,4

ZOLLEGE:
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SPACE FOR ROUGH WORK
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