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INSTRUCTIONS

1. This question Paper contains only MCQ type objective questions having three
categories namely category-|, category-ll and category-lil. 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 - ¥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 - ¥z marks.
No answer will fetch 0 marks.

4. Category-lll: One or more answer(s) is (are) correcl. Correcl 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. 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.

Use only Black 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. Also fill appropriate bubbles.

g. 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.

k13. 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 -% marks. No answer will fetch 0 marks.
4936 Te7 WEE | Ife To7 fawer > 797 o | T o e war or o g3fes eE
fater —3/8 79 T | (I $LF A Frew A7 AN |

1.  Transforming to parallel axes through a point (p, q), the equation
212 + 3xy + 4y + x + 18y + 25 = 0 becomes 2x° + 3xy + 4y* = |. Then
(A) p=-2.q=3 _ (B) p=2,q9=-3
(€©) p=3.q=-4 J (D) p=—-4.q=3

SIS (p, q) KPR SIS Qo “Afesy st LA

232 + Iyy + 4y + ¥ + 18y + 25 = 0 AT RS AT W2 + Iy +4y* =1 |

ICH@
(A) p=-2.q=3 . (B) p=2.q=-3
(C) p=3.q=-4 (D) p=-4.9q=3

2. 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 2v + 3y = 1, then the locus of the angular point C is given by

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

(C) 3x+2y=5 (D) 3x—2y=3

A ABC —a3 7% @i R =1 A (2, -3) 8 B (-2, 1) | ¥ fagrew xew 2r + 3y = |
ST Boifire T W@ wel QIS 7 C 49 Neey T

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

(C) 3x+2y=5 (D) 3x-2y=13

.T.0.
B 3 P.
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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)ﬁiﬁMy=.\-Mmﬁ%§ﬁUE§I-ﬂa{ fffey ] Q WM y = — x e
fSuiers 2, ey R =1 Q' 1= A PQQ’-97 ¥ w3

(A) (6.3) (B) (6,-3)
() (3,-6) (D) (0,0)

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 + 4y=5and 12v+ 5y =7 respectively. Then

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

(C) 4,<d, - (D) d;,=2d,

Tx - 9y + 10=ow%ﬁu&mﬁjcﬂw1\-+4y=sw 12x + Sy = 7 a7 Bog
SRS TG 0T X T d, 8 d, | GIeHy

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

€) d,<d, (D) d,=2,

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

() % ® 7

© % D 7
W.\3+y2—-4.1‘—4y=0\32.\1+2y2=32-a§i511%ﬁW—E{ﬂﬁ*jﬁ@@t’f@ﬂﬂﬁﬂ,
cifb z=1

A) 3 (B 7

© § © 3
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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) 2+y-2x-2y=0 (B) x2+y2-2v+2y=0
(C) P+y?+2x-2y=0 (D) ¥+yi+2x-2y —-1=0

iy + 20— 2y-2=0- 93 (T TS T (ICH 90° (I BN FI O Ny e
SRelgeY T

(A) x2+y*—2x-2y=0 (B) x+y*-2x+2y=0
(C) a2+y +2xr-2y=0 (D) +y*+2r-2y -1=0
gy 5
Let P be the foot of the perpendicutar from focus S of hyperbola "aj 3 i% = 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

24 p2
© &2 | ®

wam——’——l 47 7S S CUTE by — ay = 0 SHERYR S Wfies ALK AR P

AR S 9 C A1gSEa @4 | WA SP ¢ CP IRRFIE AMSERII (Rawst T
(A) 2ab (B) ab

2+b: da
(©) '(la—) D) 3

B is an extremity of the minor axis of an ellipse whose foci are S and 8'. If ZSBS'is a
right angle, then the eccentricity of the ellipse is

(B)

|-

(A)

W|— 4.‘__.
)

|k

(C) (D)

o3 Beiqred Seliew 9o ArSfRrg = B O Ao S 8 8 | g ZSBS' ST =W,
Boqsiba S Hol I

| 1
(A) 5 (B) TE
1

© % ®) 3

5 P.T.O.
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9.  The axis of the parabola 3 + 2xy + y2 — 5x + Sy~ 5= Q is

(A) x+y=0 (B) x+y-1=0
\ 1
() x-y+1=0 (D) .\'-y=$

R 12 + 2y + y2 - 5x + Sy~ 5 = 0 97 AW EH

(A) x+y=0 (B) x+y-1=0
|
C) x-y+1=0 (D) .\‘—y=$

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

(A) +y2=4 (B) aZ+y2=q2
(€) P2+y=2 . (D) 2+y =2/

A 12 - y2+1—o~aamm;1ammmﬁmwt%mmmm | qafee
AR T

(A) a2+y'=4 (B) 2+y*=qf2
© 2+y?=2 (D) x+y?=22

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) yt+z+1=0
X - SRGRIET R (1, 2, ~3) 8(2, -2, 1) R o silieset 7
(A) y-z+1=0 (B) y-z-1=0
(C) y+z-1=0 (D) y+z+1=0
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13.
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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

R O i [t Gt SRFS T Ve IR Foreen® sz (1, -1, 1), (2,-3. 09
(1,0, 3) - 43 SiCX S e | N A

(A) oFSAW 7N (B) AW

(C) a0 WG Gofe o9 (D) WIS

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

relation %‘;))' =f(x ~y). If £'(0) = p and £'(5) = g, then £'(-5) is

P’ q
(A) q (B) P
B D
(&) q (D) q

THIF T OF R T %{;—;=f(x-y){$f§{5iw | of £(0) = p,

£(5) = q T, O f'(-5)
2

L q
A g ®
) D
© q D) q

If £(x) = log, log; x, then f *(e) is equal to

(A) elog5 ' (B) elog.3

1 1
© log, 3 (D} “elog,3
T £(x) = logs log, x, T, & £ (e) TR
(A) elog5 (B) elog.3

1 1
© elog,5 (D) ~¢ log, 3

7 P.T.O.
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1S.  Let F(x) = e, G{x) =&~ and H(x) = G(F(x)), where x is a real variable, Then‘f&;' atx=0
1s
(A} 1 (B) -1
© ‘% (D) -e
o TR s x a7 BT F(x) = ¢, G(x) = ¢ axe H-(_J) =GF) W SR@x=0 03 %;li
0,
(A) | (B) -1
|
© -3 (D) -—e

2f(x) = 3FQ2N) + fax
16. IFf"(0) =k, k#0, then the value of [y 2L&) 3&;““'“%'3 i
F={0 X<
" (B) 2%
© 3% (D) 4k
7 (x)—3f(2x :
W7 (0) =k, k0 2 @i lim 212) 3f1‘-.’.\]+f[4_1)m
I A
(A) k B %
© 3k (D) 4k

Pl : &y d
17. Ify=emsin"x then (1 —.3)?‘_—\%—-x'&¥—ky=0, where k is equal to

(A) m? (B) “2
© - (D) -m?
- | 2
U y = gm sin -vrm,m(l—al):—j-_\-%-kpo,mmkm
(A) m? (B) 2
) -1 (D) —m?
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The chord of the curve y = x2 + 2ax + b, joining the points where v = ¢t and x = B. is
parallel to the tangent to the curve at abscissa x =

+b

A 5 (B) 2
200+ P

€ =3 (D) %ﬁ

IR y = a7 + 2axv + b 03 oAl (TR RO v = a8 v = B, G} [Repmg sar-red e,
T T e =g sisde, iR [ €9 v =R

+b 2
(A) —az (B) “; L
200+

Let fix} =x'"3 + ¥ + 2%+ 17+ x3 + ¥} + x + 19. Then f(x) = 0 has

(A) 13 real roots

(B) only one positive and enly two negative real roots

(C) not more than one real root

{D) has two positive and one negative real root

N ) =x + !t +2%+ M+ e+ 19, G108 f(x) = 0 -a9
(A) 137 R AT W

(B) oyAIa 93 @ w3 46 31T IS Y

(C) 93B3 @™ I e AR AT

(D) ¥ w7 @ 96 TS IS AR

i . T
Let f(x} = { (sinx)? ~ = SE , (p. q € R). Then Lagrange’s mean value theorem is
0 ,if x=0
applicable to f(¥) in closed interval [0, x]
(A) forallp,.q _ (B) only whenp>q
(C) onlywhenp<g (D) forno value of p, g
Y ifo<xed
T B FO) = {(ginyg)? e == 2, (p. g € R) | O Lagrange-d Pl b SR L)
0 LiFx=0
f(x) —99 (FLa I7 WIS [0, x] -4 IS 2T
(A) S p, q -9 GAT (B) S¢NE Tp>qR
(C) S WTIp<q=W (D) p.q—99 QI WAL GHE TT
9 P.T.O.
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xli_{’no (sin x)24an x
(A) is2 (B) isl
(C) is0 (D} does not exist
Jim (sin ¥)2tan
(A) 283 (B) 1®7
) 0=y (D) - 97 iy dea A

f cos(log x)dx = F(x) + c,,fwlhere c is an arbitrary constant. Here Flx) =
(A) x[cos(log x) + sin (log x)] (B) x[cos(log x)~- sin (log x)]
{©) %[cos (log x) + sin (log x)] (D) %{[cos (log x) — sin (log x)]

c U2 &30 dﬂ{J‘ cos(log x) dv = F(x) + ¢ & F(x) =

(A)  x[cos (log x) + sin(log )] (B) 'xfoos(log)~sin (log )]
(C) [cos(log x) + sin (log x)] (D) 5fcos(log.x) —sin (log )]

21
[ stnseos

(A) tan"(x+ﬂ+c (B)
(€) log, (D)
=1
fm:tu-(.x->01m
(A) tan_'![l'+—1|.:]+{: (B)
x+l—1
©). log, ; +c (D)
x+—+1
X

10
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19
24. Let[=J 15111:\ dx. Then.
10
(A) JIl<10? (B) <107
€ <o’ (D) fi|>107
19
" sinx L
WWIzj 1+A_3dx|3@
i1
(A) <107 (B} Jij< 107
() <103 (D) =107
n n .
25. Letl, "-*-f [x}dvand I, =I {x} dv, where [x] and {x} are integral and fractional parts of
0 [
xand neM - {1}. Then1//1, is equal to
| 1
(A) = (B)
(CY n (D) n-=1

26.

n‘ n
e 1 1 =-f [x]dxmfj {x} dx, CRUIA [x] 9 {x} QUITRCT x — A7 P TS 8 v - 47
0 0

e oS e 8 nel - {1}HCRT 1,/1, T

&) = ®)
(© n (D) n-1
The value of '“I:n__,r_a”_[n; l_: Ehg 2 53 + ot il-ﬁ] is
(A) Ef (B) %
(o ® 3
’11';_;’115‘&{“3 Tt +*211-1] &7 WA T
A ® 3
@ = ®) 3
1 P.T.O.
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|
27. The value of the integral f t‘:'\'z dv
0

(A) islessthan |

(B) is greater than I

(C) is less than or equal to |

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

1
WI e"}dx-&iﬂﬁ
0

(A) 1 -9 5% 5.

B) | -9 CH W
©) 1-SFETINA| - 93

(B) [1,e] ¥% SENET WICY. .

100
28. f "1 dx =
0

% el _

100 B

(A)

e-|

(C) 100(e-1) (D) T@

100
smaaf e gy = 92 wm,
0

el _ el |
A oo ®) =7

(©) 100(e-1) W T
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29, Solyticm of (x+ y)* q¢ = 8" (a"being a constafit) is
(A) ‘(—ﬂ Y28 cis an arbitrary constant
(B) xy=atan c, ¢ is an arbitrary. constant
(© Z=tan. cisan arbitrary.constant

(D) xy=tan {x +c), ¢ is an arbitrary constant

(x-+y)2%=az(am,m)-mw
(rﬂf) y+c '
(A) ¢ T 63

(B) xy=a tancx, c 2% T HR
X oY
© a=tmc,‘cm’wsm

(D) xy=tan(x+c), c S5 T T

30. The integrating factar of the first order differential equation

- 1)%+x(x¢'-+ yy=x-1is

1
(A) ¢ B) -3

:1a|—

(©) x+:lr' (D)

1

(A) & ® *-3
©) .1\'+l (D) '15
x e

B 13 P.T.O:
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31. In a G.P. series consisting of positive terms, each term. is equal to the sum of next two

32.

33.

terms. Then the common ratio of this G.P series is

5 _

(A) 43 (B) 5 '
5 54+1

(C) 3'2[ ([)) 3%—

WWW&W%@&MNWM%WE%WWWI
oty sorfefba s S T

&) <3 @ B
© L o L

If (logs x) (log, 3x) (log,, ¥) = log, ".J" then y equals
(A) 125 ® 25
(©) 513 (D) 243

T (log x) (fog, 3x) (fog,_ y) - log_x* T, R y TR o

(A) 125 (B) 25

C) 53 (D) 243

The expression f:)':_z equals

(A) ""'i-n+l (B) iIH' |

(C) =2t . - (@) I

(l+')_z FER o

(1-i)"

(a) -i™! (B) i

(©) -2 P
14
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zZ+1 .,
—is

Let z =x + iy, where x and y are real. The points (x, y) in the X-Y plane for which >

purely imaginary lie on
(A) astraight line (B) anellipse

(C) ahyperbola (D) acircle

41

s @it T, Kol arw
(A) 9FH SEEAEIITS (B) 493 Sors
(C) 93 IS (D) 4% IS

If p. q are odd integers, then the roots of the equation 2pyl + (2p+q)x+q=0are
(A) rational (B) irrational

(C) non-real (D) equal

o p, q SN APITRAT TW, T 2pa? + (2p + g) x + g = 0 TP IsoH T

(A) W (B) ™
(C) AR (D) SWHN

Out of 7 consonants and 4 vowels, words are formed each having 3 consonants and
2 vowels. The number of such words that can be formed is

(A) 210 (B) 25200

(C) 2520 (D) 302400

7% T S 4 B T (U T SIS T oY I T WF Al 3 B e 0 2%
T YFR | AR 4TS <R =

(A) 210 : (B) 25200

(C) 2520 (D) 302400

15 P.T.O.
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The number of all numbers having 5 digits, with distinct digits is
(A) 99999 (B) 9x°P,

fon fom snaff® 5 s Sewre s =
(A) 99999 (B) 9x%,

(C) l(lp5 (D) ‘)p4

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

qellis
(A) p! (B) q!
© »p : (D) q

NG pel 97 Gy 8 M8 q e 93 S (p+ 1) (p+2) (p + 3) .... (p + q) & G FAT
ANF BT AT B

(A) p! (B) ¢!
© p (D) q

Let (1 +x+a%)" =a,+ax + 2,02 + ... + a 0!8 Then
(A) ayta,+...ta=a +a;+...+a,

(B) a,t+a,+...+aiseven

(C) ay+a,+... +ayisdivisible by 9

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

(A) ayta,t... tag=a +ta;+.. +a,
(B) aj+ta,+...+a 2P0
(©) a,+a,+... +a, 9w Rerey

(D) a,+a,+...+a T30 feerer g 9 et Rerer aw
16
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8x—3y-52=0
40. The linear system of equations Sx—8y+ Jz=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
AFYMS Sgeioe Sy -8y +3z2= n] a8
Iy +S5y—-82=0
(A) oY 0 SN ST
(B) BYIT NN AT T[T ST HE
(C) (O T-=[FT T G’
(D) ST NI AT HANT AT

41. 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 R. Then
(A) P is proper subset of Q
(B) Q is proper subsct of P
(C) Neither P is proper subset of Q nor Qis proper subset of p
(D) P N Q= d.the void set ;
S 99 P, B 03 8917 3 wovd R wifEE o o Q, R & 8 3 3o vy b
G5 | (TOwE .
(A) P, Q-9% oS SAsih
(B) Q. P-a7 4FS TAsD
(C) P,Q-97 45 BB AW, 4R Q, P-4F #PS BoAGE TH

(D) PnQ=¢
‘x+2 3x x 0 ,
42. LetA= \‘ * |.B= ! . Then all solutions of the equation det (AB) = 0
3 x42 5 x+2 '
13
(A) 1,-1,0,2 (B) 1,4,0,-2
(C) 1» —I . 49 3 (D) —.10 4’ 01 3
+2 3x o 0 ‘ e | ] ;
mwm=(x ‘).B=(f Jmmade(AB)==0aawmcﬁ
3 x+2 5 x+2
Hd
(A) 1,-1,0.2 (B) 1,4,0,-2
) 1.-1,4,3 D) -1,4,0,3
B 17 P.T.O.
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1 cos 6 0
43. The value of det A, where A =| —cos @ 1 cos 0 |lies

-1 —-cos0 |
(A) in the closed interval (1, 2] (B) inthe closed interval [0, 1]
(C) inthe open interval (0, 1) (D) in the open interval (1, 2)

l cos O 0
A=| —cos® 1 cos 0 |5 det A, - 99 T

-1 —cos® 1
(A) IR I, 2] - (S YW (B) Im @A [0, 1] © YT
(C) TS T (0, 1) (5 YR (D) = 98I (1, 2) & YW

44. Letf:R — K be such that fis injective and f(x) f (y) = f{x +y) for Vx, y eR. If f (x),
f(y), f(z) 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.2Z
(D)  G.P depending on the value of XY, 7
VA FL:R — R 95 @ f RIF IR 59T 5, y R 97 O f(x) f(y) = f(x + y) | of&
(), f(y), £(2) oereg =afrs s, o@y, y, 2 i
(A) SR I8 Aafes Ya
(B) SRR oty sifers s
(C) SIS =fSre U v, y, 2 -7 WTa Bo13 FSMe

(D) OIET 2Atfors 2 x, y, z -7 7T Botg Fsaer

45. On the set R of real numbers we define xPy if and only if xy 2 0. Then the relation P is
(A) reflexive but not symmetric
(B) symmetric but not reflexive
(C) transitive but not reflexive
(D) reflexive and symmetric but.not transitive

I AT B R-4 Py TR U IR @RI W 4y > 089 | OR T P A
(A) = g ofesmw 7y

(B) fSsw ey 1w am

() srREwale g v aw

(D) =MW o Aoy &y mawpMe ay
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46. On R, the relation p be defined by ‘xpy holds if and only if x -y is zero or irrational’.
Then , '

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

(D) p is equivalence relation

R - O 579 p 98 @S (@ ‘xpy TI W aR @omid I x - y 47 A Sopm o',
CSTORTA

(A) p W 8 SRR oy dfes e W
(B) p¥™ O 2AfbsH st g snapwerfier 7w
(C) p s @ seErTe s g o AW

(D) p WG T

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

new mean is
, (n-1)x+ x:I
(A) X-x +xg B) —
(n-1)%- x n¥-x + X
€ — (D) .
n ST WA X, Xy, oy X BTGB T 1Ty, 1 O ATTFHE T ST AGT AT T
12 n UL
(- 1)F+ x
(A) T-x,+ xfl B —
(n— )T - n¥-x + X
€ — ® —

B 19 P.T.O.
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48.  The probability that a non leap year selected &t random will have 53 Sundays is
(A) 0O (B) 177
(C) 277 (D) 377
Wmmmemm@awawwssmﬁmmw
(A) 0 (B 177
«©) 277 (D) 37

49. The equation sin x(sin x + cos x) = k has real solutions, where k isa réal number. Then

(A) 05ks'+2 2 (B) 2-43<k<2+43
(C) 0Sks2-1f3 . . (D) l—?ésksbf@
k ARSI SRATI BT sin x(sin x + cos x) = k 47 AR TG KT

(A) Osksl—?é (B) 2-435kg2+43
(C) 0sks<2-4f3 (D) 'ﬁgﬂs'—?é

50. The possible values of y. which satisfy the trigonometric equation

tan™! (——I*J + tan™! (HT_;*) =3 are
1 )

(A) * N B) 142
1

© t3 (D) +2

ﬁﬂﬁﬂ‘fﬁﬁwﬂmﬁ#tan"( 2)+tan"[‘+2)“‘-\ﬂﬁmmm
@ 3 ' (B) 1+

I
©€) %3 (D). %2
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Category ~ 1L (€51 40 Q.65)

Only one answer is correct. Correct answer will féh‘h full marks 2. 'lncorrectla‘nsw‘er‘ﬁr'aily
combination of more than one answer will fetch —% marks. No answer will fetch 0 marks.

aofs 3o e | wiie Soa frer 3 79g AT | ger Bew fiver W ¥ oI s Bow fee
-5/ THE M | T TET AT Fver 27 oM |

51. Onset A= {1, 2, 3}, relations R and S are given by
R={(1. 1), (22,3, 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
(C) R uS is reflexive and symimetric but not transitive

(D) R uUS is symmetric and transitive but not reflexive

B A={1,2,3} (5 ¥R ¢ S TR NS WE,

R={(1,1).(2.2),(3.3) (1, 2), (2, D}
S={(1,1),(2.2),3,3),(,3), (3, 1)] ¢wa

(A) RS 9B TGS T

(B)k RuSm\am@wﬁa@ﬂﬁaﬂaﬂ
(C) _Rusmﬂﬂf@ﬂﬂﬁgﬁ‘{mﬂfﬂﬁﬂﬂ
(D) RS Af5SN 3 sewerieT fFg 35 a1

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 TRAYF 9B I (1, 1) oE R 93 Jo9 9 Wt =,
oba I T

(A) 3 (B) 2 (©) 2 o 1
B 21 P.T.0.
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Let A (-1, 0) and B (2, 0) be two points. A point M moves in the planein such a way that

. £MBA =2/MAB. Then the point M moves along

(A) . astraight line (B) a parﬁbpla

(C) anellipse (D) ahyperbola
ACLO)YSB (2,0) 5% o7 &Y | & O RerIer ol Ry M a7 oy v @
£MBA =2/MAB | %t g M . .

(A) 93 SR |WRT TR (By «aib Sffe waem smeae ey

(C) a3fb Boigs T SRegeier T (D) 43 A9RE QIR Saegrer

X
Hf(x)= f [t} dt, then for any x > 0, f(x) is equal to
—i

-

(A) By 1-a2

—-—
|
=
I
e—

td = o=

(C) (D) 1+

-—
-+
i
-
f-
"

ﬂﬁf{.\']=f [t| dt T, S QAR x 2 0~ 97 BT £ (x) B
-1

A 5(1-2) ®) 1-#

©) %(l-‘hrz) (D) 1+4

- 1
Let forall x>0, f(x) = lim n(x"—- l),then
n->ee

"

. 1
(A) f(x)+ f(;:)=l (B) flxy) = f(x) + f(y)
(€ fixy)=x f(y) +yf(x) (D) flxy) =xf(x) +yf(y)

4
W T T 5> 0~ K @ £) = lim n (17— 1 ), oo
, f —5 o0 ! 4

[
(A) f(x)+f(;)=l (B) flxy)=1f(x)+1f(y)

(C) fOy)=xf(y)+y f(x) (D) flxy)=xfx)+yfiy)
22
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56. Letl= J.w.!(l — cos 2v) dv, then
)]
(A) 1=0 (B) =202
© 1=mf2 (D) 1=100
(L1).4

1
A= f w.i(l — cos 2x) dv, (TR
0

(A) 1=0 (B) 1=200\2
€ I=m\2 (D) 1=100

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

4
(A) 3 square units (B) % square units

3 6 :
(C) 3 square units (D) 7 square units
ST x = —2y2 G x =1 - 3y? - 97 T2 FNTH SR CFAG 2

(A) %a*faw (B) %-«{aw

(C) %aﬂ' GF (D) g—asf 4TS

2y 2
58. Tangents are drawn to the ellipse 2'0— + 'YS- = | at the ends of both latusrectum. The area of

the quadrilateral so formed is

(A) 27 sq. units (B) -'21 sq. units

(&) % sq. units (D) 45 sq. units

2 4L | e AT IO e AT T | RS SIS IS
CRATE &,

(A) 273 939 (B) %a«f 9T

©) %asf 45 (D) 453 939

B 23 ' P.T.O.
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The value of K in order that f(x) = sin x - cos x ~ Kx + § decreases for all positive real

values of x is given by
(A) K<1 (B) K21

€ K>42 (D) K<42

X = O TN AP AT A G f(x) = sin x — cos x — Ky + 5 F9EWN &H, K- 97 TF

Tqd
(A) K<1 (B) K21
(©) K>+ (D) K<4f2

For any vector ¥, the value of (? X 'i\)-:Z + (,—x’ X ?)2 o (_\) X 1’2)2 is equal to
L 12

@ 7] ®) 2|7

© 33 o 43

Where 1, j\, & have their usual meanings.

W@HC@??-—AHM(?x'i\)2+'(1?xfi§)2-+(?xl’€)z - a7 W A

@ |3 (B) 2|3-’|2
©) 3|§-’|2 (D) 4[1—’|2
(UK 1, §, & st5fre o)

24
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61. Ifthe sum of two unit vectors is a unit vector, then the magnitude of their difference is
(A) A2 units (B) 2 units
©) \[3: units (D) \[5 units
:ﬁﬁt@a@%mmmamﬁ@mmmumm@mmﬁ@mnmmwwn
(A) \293% (B) 2.93F
©) 3w (D) 547

62. Letoand P betherootsof ¥ +x+1=0. If n be positive integer, then o' + pris

2 _ . 2nx}
(A) 2cos—"":,:u B) 2sin"3-
L onn

©) 20081‘3}' (D) 2sin7y

ﬂﬁﬂaﬂﬁ,ﬁ+x+l=0—-ﬂﬁ'§ﬁﬂ'\'§ | n G ST T o + B R,

. 2nm
A 2c0s3E (8) 2sin73
. R
(©) 2cosg3£ (D) 2sn73
P+2+4 .
63. Forreal x, the greatest value of —————1 Trdr+0 is
(A) | (B) -l
1
l 1 —-—
<) 3 D 3
L+2t4
L PR R S e 9% SEs T [
(A) 1 (B) -1
i !
© 3 D) 3
i P.T.O.
B 25
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64. LetA=( 011 ] Then for positive integer n, A" is
C 1

00
!' n n2

(A) {0 n2
0 0 n
1 n? g
©) 0 n n?
0 0 n?

1 31 n{w}
2

® 1o |

| n  2Zn-l

@ |o “T“ n?

0 0 —

(1 a n(izt')

® 1o

n
0 0 |
\
3
l nz n I n 2""]
© [0 n o @) [o 2 o
0 0 n? : n+l
0 0 ——
. 2
65. Leta, b, cbesuch that b(a+ ¢) # 0.
a g+l a-—) a+1] b+1 c—1
If| b b+l b-1 |+ a-1 b-1 ¢+ =0, then the value of n is
¢ c-1 ¢+ 1"+, D"y -n"c
(A) any integ?r' (B) zero
(C) anyeven integer (D) any odd integer
WWWa,b,c-ﬂme(a+c)#0 I
a a+] a-—1 a+l b+1 c—1
| b b+1 b-1 ’+ a-1 b-1  c+1 =0 T, CIC¥I n— 97 W 77,
€ c-1 ¢+1 (_Unt2a (ﬁ])"”h (__l)nc
(A) Q@ et (B) =r
(©) @ T yoqr spfereay (D) G Sger oot

B 26
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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 morc 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.

9% I sFfvE T27 Wiew | w7 I R ToT et § w7 M@ | g oA fara Rt @
935 TeT ToF W 4SINT ToF fre HAr AMT | 99 @ ToF At farer 8 {7y S | R @R
T ITF A I a® N IR WA H AL U Thae 4T 3 X o7 FB wiew Jwew ovant
AR Sid WA -+ S 7 36 W Sod W¥S SiF At |

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

(A) f7(x)#0forall x (B) f"(c)=0forsomece k

(C) f()#0ifxz0 (D) f’(x)>0forallx

WA 39 £ R o K -97 7y Fg a@gded 5180 | W € fi0) = (1) =f"(0)=0 | 3J
(A) W3 x -9 TAF {7 (v) # 0 T4 (B) AW ce K U I G £7(c) =0
(C) y#O=A 7(x) =0 (D) ST x — 98 AT £7(x) > 0 &

67. If f(x) = x", n being a non-negative integer, then the values of n for which
f’(o+P)="f"(a)+'(B) foralla, p>0is

(A) 1 (By 2 () 0 (D) 35

T t(x) = A" W @A n-ST-AAD LT, B 5T o, B> 0 -7 F1 (o + B) = (o) +
(B) &=

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

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

H
dv
f(x) f(a - x) = | forsome a € R*. Then ] =J T+Him s equal to
0

(A) a (B) % () 3 (D) f(a)

TH 4 537 1 2 0 — &7 G £ 996 -5 o0 A% S | MW I, @F ae K" - 93 GAT

d
dy

f(v) fla - x) = 1 5 B 33 | o1 1=J T+ o) & T,

0
(A) a ®) 3 ©)
B 27 P.T.O.

e

(D) f(a)
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69. Ifthelineax+by+c=0,ab#0, lsai@ngeﬁttoﬂmecurvery-d—?.r, then
(A) a>0,b<0 ' (B) a>0,b>0
€) a<0,b>0 ‘ the (D) a<0,b<0

ax + by + ¢ = 0, ab # 0 G @Y 1y = 1 . 2x &a%m
(A) a>0,b<0 ~ (B) a>0,b>0,
(€) a<0,b>0 - (D) a<f,b<0

70. Two parhcles move in the same straight ]me starting at the same moment from the same
pomt in the same direction. The first moveswith constant velocity u and the seccmd starts
from rest with constant acceleration f. Then

(A) they will be at the greatest distance at the end of time o from the start
(B) they will be at the greafest distance at the end of timel—; from the start
(C) their greatest distance is :_i

2
(D) their grestest distance is uT

SIR TR i AN ofp e Sk Ry U 43R S Tt o W | 4R B
MR - 0 a3 B8 F Tew v o R £ W | o,

(A) WA 55 SPT T Slo NORIE Y Sl 79

(B) a7 STV I IV NI Y ST 23
2

(C) I Nourdia ST 9 B 5

2

(D) I N S Y &

B 28
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The complex number z satisfying the.eguation [z—i|=|z+ 1|=1is
(A) © B) 1+i
(C) —l1+i D) 1-i
@ G AR 2, [z—i|= |z + 1] = | T s wm, o2 Z W,
(A) 0 (B) 1+i
(C) -1+i D) 1-i

On R, the set of real numbers, a refation p is defined as ‘apb if and only if | +ab>0".
Then

(A) p is an equivalence relation .

(B) p is reflexive and transitive but not sym;netnc

(C) p is reflexive and symmetric but not transitive

(D) p is only symmetric

A SR (5B R - 0 ST p W GI SRENG JIE (T “apb I '8 @ ¥ Wi 1 +ab>0
o | ICRE

(A) p TP T

(B) p I @ seawerier g ooty W

(C) pom @ sy g sl T

(D) p SR ARSH

Ifa,be {1.2,3} and the equation ax? + b + 1 =0 has real roots, then
(A) a>b

(B) a<b

(C) number of possible ordered pairs (a, b)is 3

(D) a<b

Wabe {1,2,3) T o ax2 + by + | =0 SARCE IR I 4w o
(A) a>b

(B) asbhb

(C) SRy HHF (B (a, b) - 97 SRUT &1 3

(D) a<b

29 P.T.O.
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74.  If the tangent to y2 = 4ax at the point (at?, 2at) where | > 1 is a normal to x* — y* = a? at

the point (a sec 0, a tan 0), then,

(A) t=-cosec@

(B) t=-sec®

(C) t=2tan6

(D) t=2cot0

y? = dax 97 (at?, 2at) (it| > 1) RS =12l 12 - y? = a? 97 (a sec 6, a tan 6) RS afers
o,

(A) t=—cosecB

(B) t=-sec®

(C) t=2tan 0

(D) t=2cotB

7S. _The focus of the conic x2 — 6y + 4y + 1 = Dids
(A) (Z.3) (B) G.2)
€ @G0 v (D) (1.4)
FEEN2 - 6x + 4y + 1 = 0-87 7S &7,
(A) (2,3) B) (3,2)

€ G D) (1,4)
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SPACE FOR ROUGH WORK
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