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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.

a3t To7 e | sfde To7 farer » 797 AW | g1 To7 fareT Wt (v I aIfE o
fiter —>/8 797 AT | @ TTF AT AT FAv AN |

1. J cos (log x) dv = F(x) + ¢, where ¢ is an arbitrary constant. Here F(x) =
(A) x[cos(logx)+ sin(log x)] (B) x[cos(logx)—sin (logx)]

(O %[cos(log x) + sin (log x)] (D) %[cos(log x) — sin (log x)]

-

c IR #3IF AR J cos(log x)dy = F(x) + ¢ 2 F(x) =
(A) x[cos(log )+ sin(log )] (B) x[cos(log.x)-sin (log )]

(C) %[cos(log x) + sin (log x)] (D) %[005(108 x) —sin (log x)]

Ans. : (C)

(A) tan (B)
(C) log, (D)
-1
md\- (x>0)2d
(A) lan_’[.\'+l]+c (B) tan"’[.\'——l—J+c
b y X

.\'+l—1 .\'--l—_—l
(C) log, i‘ +c (D) log, ;‘ +c

x+—+1 : y=—+1 Ans. : (A)

X x
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sin x
Letl= J T dx. Then, .
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(A) <107

(© <107
19

YA ¥4I = ls_l_:—f_'-gd.\'%
10

(A) fIj<107

© <107

n
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(B)
(D)

(B)
(D)

lij< 1077
[n=>10"7

1< 107

-7
> 10 Ans. : (B)

n
Let I, =J [x]dvand I, =J {x} dx, where [x] and {x} are integral and fractional parts of

0 0

xand neM — {1}. Then I /1, is equal to

|
(A) n—1

(C) n

n

(B)
(D)

n

S S |-

TH ¥4 |, =f [x]dvs 1, =J fx) dy, COUIE [x] 8 v} & x - a9 '['{GR‘I 8 x- a9

0

0

Gt S{fos @ 8 nell- {1)GITwE 1,/1, T

(A) n-1
(C) n

(B)
(D)

. n
The value of lim |
noe|n-+1

(A 7

©

A G

© 4

n 1.
T+ 3+ to|is

n-+2- 2n
(B)

(D)

(1
+"_n] a9 ¥9 2]

(B)

(D)

= S|=-

-1 Ans. : (D)

fs’lg‘ 1A

Ans. :

!__‘-’-’Ig H1A

(B)
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The value of the integral f e‘fz dx
0
(A)
- (B)
(©)
(D)

is less than |

is greater than |

is less than or equal to 1

lies in the closed interval [1, €]
I

2
WJ ¢ dv-a3 WF
0

(A) 1 -.97 (59 C2l

(B) 1 -7 5 IS

(C) 1-93®EWINI | - 93 SWH

(D) [1, €] IF SSANE MY

100
[
0

00

(A
) 100

(C) 100(e-1)

100
SN j e dy=- 93 1F

0

cli)(l_ 1
100

(A)

(C) 100(e-1)
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(B)

(D)

(B)

(D)

Ans. :

el _

Ans.

(B)

- (©)
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. . d s .
Solution of (x + y)? :l% = a’ (“a’ being a constant) is
Xt y) +c ;
(A) ( 2 Y tan Y g Cisan arbitrary constant

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

(C)

=)=

= tan ‘E » ¢ is an arbitrary constant

(D) xy=tan (x+c). cis an arbitrary constant

(x+ y)3%=a3(ami%wa5)-.sawm

(-’r+y)_t yte
a o any

(A) ¢ 93 TR 67
(B) xy=atan cy, ¢ 936 TPz &I

(©) S=tan.ca3f vpm eow

(D) xy=tan(x+c¢). ¢ 93D TR §9F ' Ans. :

The integrating factor of the first order difterential equation

d
22 - l)a¥+.\: Z+Dy=x2-1lis

(A) ¢ (B) ¥—7

. ..d
AU QMOF TR ST 2202 — 1) o+ x (2 + 1) y =2 - | - 97 SRR QNE T

(A) ¢ B &=

|
(C) x+— ' (D) 2 Ans.

(A)

- (B)

PT.O.
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10. In a G.P. series consisting of positive terms, each term is equal to the sum of next two

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

51
(A) 5 (B) 5

5 5+ 1
(©) 32E (D) 32L
I AR 9 orrey oS 9@t @ o Al A RS 7 ot swlEE A
SIS Ao1fSBa TR THATS TR

5-1

(A) 5 (B) ~ 5
(©) 325 (D) 3@ Ans. : (B)

11.  If (logg x) (log, 3x) (log,, y) = log, 1, then y equals
(A) 125 (B) 25
(C) 573 (D) 243

T (logs x) (log, 3x) (log,, ) = log, 2 =, O/ y '@

(A) 125 (B) 25

(©) 5i3 (D) 243 Ans. : (A)
12. Thecxprcssion?%%_—z- equals

(A) _in+l (B) in+l

() =2i"! (D) 1

AEY = AfHD ==

(1-i)"

(A) —jntl (B) i+l

(c) =2i+t! (D) 1 Ans. : (O)

S PT.O.
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14.
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. ; , o EEY
Let z = + iy, where x and y arc real. The points (x, y) in the X-Y plane for which Z 118

purely imaginary lie on
(A) astraight line (B): an ellipse

(C) ahyperbola (D) acircle

+i
W Iz =x+ iy QUH v 8 y I8 A IX-YGW(.\‘.y)ﬁﬁG%ﬁWT——;_; sarsifa

Iwfie aft 2@, Reof aee
(A) 93 STHRIS (B) 93 SO
(C) 936 *ICS (D) 93 s Ans. : (D)

If p, q are odd integers, then the roots of the equation 2px? + (2p + q) x + q = 0 are
(A) rational (B) irrational i
(C) non-real (D) equal

T p, q S el 7Y, SR 2pa? + (2p + q) x + q = 0 TN oot 2@
(A) YoM (B) &Y™

(C) SRR (D) s Ans. : (A)

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

76 I@RT 8 4 B TR Q@ OVF Y ©A% 7 1 2 U Ao 3 B ggTS 8 2 B
T VPR | GBI 4TS A7 7o

(A) 210 (B) 25200
(C) 2520 (D) 302400 Ans. : (B)

6 PT.O.
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The number of all numbers having 5 digits, with distinct digits is

(A) 99999 (B) 9x°P,

-(C) ''py (D) °P,

for for SR8 5 RET UG T4 =
(A) 99999 (B) 9x°P,

(C) IUPS (D) ‘)P4

Ans.

- (B)

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

qellis
(A) p! (B) q!
) p .(D) q

TS pell-93 T 8 [{fi8 qell @ T (p+ 1) (p+2) (p+3) ... (p + q) F O I

O RS AU B
(A) p! (B) q!
€ p (D) q

L ]
Let (]l +x+ .1‘3)’ =a,tanx+t az.\*’ T + am\'“‘. Then
(A) a,+ta,+*...*tag=a ta;+...+a,
(B) a,+a,+... +aygiseven
(C) a,+a,+... +a, is divisible by 9

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

(A) a,ta,+...+ta=a +ta;+...ta,

(B) a,+a,+... +a,, R Y

(C) ay+a,+...+a, W9 T [orer

(D) a"+a3+.....+aism3WﬁWW0mﬁ@ww

Ans. :

Ans. :

(B)

(B)

PT.O.
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8x-3y-52=0

The linear system of equations 3x—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

9IS TAIIToR Sy -8y +3z2=07 a3
3x+5y-82=0

(A) BYAT 0 SNYF" WTR

(B) SYNIA SHIN SR S AN ANE

(C) @19 F-X7 SN 2

(D) SN SRYIF -7 TG AN Ans. : (D)

8y —3y—5z =0}

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 subset of P

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

(D) P Q= 0, the void set

H 39 P, R 93 o7 3 vd A wift@a o 9 Q, Kk 93 9917 3 Ta 13 Wiftw
b | OSTa

(A) P,Q-93 TS TATTH

(B) Q. P-93 S TATTH

(C) P,-Q-99 2FS TATTH 79, 9R Q, P-97 AFS BTG

(D) PnQ=¢ Ans. : (B)

x+2 3x x 0 . .
Let A= ,B= . Then all solutions of the equation det (AB) =0
3 5 x+2

s
(A) 1,-1,0,2 .(B) 1,4,0,-2
€y 1,-1.4.3 (D) -1,4.0,3
x+2 3x x 0
NH A = ,B= CICSTa AP det (AB) = 0 97 SNEHSRA
3 x+2 5 x+2
m .
(A) 1,-1,0,2 -(B) 1,4,0,-2
(C) 1,-1,4.3 (D) -1,4,0,3 Ans. : (B)

8 PT.O.
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I cos 0 0
The value of det A, where A = { ~cos 0 | cos 0 |lies
-1 —cos 0 |
(A) inthe closed interval [1, 2] (B) in the closed interval [0, 1]
(C) inthe open interval (0, 1) (D) in the open interval (1, 2)

] cos 0 0
A=| —cosB | cos 0 [Z det A, - 99 W19

-1 —cos 0 ]
(A) IF T [1, 2] - (S IR (B) % W& [0, 1] (@ I
(C) & @ (0, 1) S YRE (D) 3% &I (1. 2) G YFI Ans. : (A)

Let f: K — K be such that fis injective and f(x) f(y) = f(x + y) for Vi, y e K. If f(x).
t(y). f(z) are in G.P, then x, y, z are in

“(A) A.P always

(B) G.P always

(C) A.P depending on the value of x, vy, 2

(D) G.P depending on the value of x, y, z

TA A : K > K 989 (T f 96F QR S x, y €k 97 G7 f(v) f(y) = f(x +y) | o
£(x). f(y). f(z) OEIST 21RS AT, ORy,y, 2z

(A) SR SIS oS U

(B) SR Qrarag Asfers U

(C) SIS ARG U v, y, z 97 THT S [FSFeA

(D) OUrSg ARSTS A x, v, z -9F WET B4 TSN Ans. : (A)

On the set K of real numbers we define xPy if and only it xy = 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

T ST 56 K- Py @ T QR @EwE I vy > 0 W | OR ¥ P W

(A) =5 oy oSS ay

(B) ofesy fog =siw 70

(C) REFNTI Y oW 0

(D) ¥ @ sy by sewEwrfiar a3 Ans. : (D)

9 PT.O.
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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 transitive but not symmetric.
(B) p is reflexive and symmetric but not transitive.
(C) p is symmetric and transitive but not reflexive.

(D) p is equivalence relation

K - 9 5% p 9% NESG @ ‘ypy TW I 9R @Fa o x - y F97 A SpEm 2,
SCFTa

(A) p N O RN g ofSs s A0
(B) p =W @ AfSs 5 [P SRR 79
(C) p Ao @ SRFNrNe 7 Y W T

(D) p SNGATS! FF

Ans. : (B)

Mean of n observations x|, X, ...., X, is X. If an observation x_ is replaced by .\‘:{ then the

new mean is

(A) .\_'-—.\'q+ Xq

(n-1)x- .\';

(C) n

n SRAF AGEFI x|, Xy s

(B)

(D)

X, 99 G T ¥ | W,

q

i o’
(n-1)x+ Xq
n

— ’
nxY —Xx, + Xq

n

¥, TR AR T ow A 1S T

r

(n-1x¥+x

(A) T-x,+ X (B) ® -
(n-1)¥-x AY~. ¥ ¥
) = (D) ——— Ans. : (D)

10

PT.O.
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27. The probability that a non leap year selected at random will have 53 Sundays is
(A) 0 (B) 177 h
() 277 (D) 377
TPRONR (02 (TS 8 Aot R0IF A0 97 93 32 53 b 3fwra et 1!
(A) 0 (B) 177
(©) 277 (D) 77 Ans. - (B)

28. The equation sin x(sin x + cos x) = k has real solutions, where k is a real number. Then

(A) OSks-I—?Q (B) 2-43<k<2+43
—J2
(C) 0sk<2-43 (D) 1,‘{:5ks'+2‘ﬁ

k IS ST OFT sin x(sin x + cos x) = k -9 I AW YA
+42
(A) ()Sksl_..;ﬂ (B) 2_.\1351(524..\13
1—312 1 +4/2
D) —3 s.ks'—zi Ans. : (D)

(C) 0<ks2-4f3

29. The possible values of x, which satisfy the trigonometric equation

tan™! (.\' —~ 1] +tan”! (}'-‘-—l) =Zare
x=2 x+2) 4

(A) i”\/l_.'z (B) %42

© t3 (D) +2

facafifes sliea tan“( :9+!an" (:I;)%xﬂamwmm

® £ B) 3

(C) i% (D) %2 Ans. : (A)

11 PT.O.
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Transforming to parallel axes through a point (p. q). the equation
202 + 3xy + 4y + x + 18y + 25 = 0 becomes 212 + 3xy + 4y? = 1. Then
(A) p=-2;q=3 (B) p=2,q=-3
(C) p=3,q=-4 (D) p=-4,q=3
WS (p, q) AP sSSae aos Afedy a1 2

232 + 3ay + 4y2 + x + 18y + 25 = 0 STRPbI +4fRASE TdE 2 202 + Jay +4y2 =1 |

i@
(A) p=-2,q=3 ' (B) p=2,q=-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 is given by

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

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

A ABC -7 6 @ifrs 5 =1 A (2, -3) 8 B (-2, 1) | 9fn fagre oo 2x + 3y = |
IR SR T OR WA @ [ C -97 ey T

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

(C) 3x+2y=5 (D) 3v-2y=3 Ans. : (A)

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) (B 2amt y = v @urF w1at 2AfSvfe =z e AfeRm Y Q @ y = — x et
Afowieo o, 2felm 5] =7 Q' | W A PQQ’-93 +farew =@

(A) (6,3) (B) (6.-3)
(C) (3,-6) (D) (0.0) Ans. : (D)

12 PT.O.
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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 = 5 and 12x + 5y = 7 respectively. Then
(A)- d,>d, (B) d,=d,
©) d,<d, | (D) d,=2d,
7x — 9y + 10 = 0 SR SoAfFg UEF R @ 3x + 4y = 58 12v + Sy = 7 99 &
PG TR 4T T TAE d, 8 d, | (OFCE
(A) d,>d, (B) d,=d,
(€) d, <dz (D) d,=2d, Ans. : (B)

The common chord of the circles 32 + y2 — 4x — 4y = 0 and 23 + 2y? = 32 subtends at the
origin an angle equal to

(A) 3 B) %
© D 3

TR a2 + y2 — 4y — 4y = 08 242 + 2y? = 32 -3 Wfen Gnl-fb e @ @19 B I,
i =1

(B)

WA
1A

(A)

A
ST

(©) (D) Ans. : (D)

The locus of the mid-points of the chords of the circle »* + y> + 2x — 2y — 2 = 0 which

make an angle of 90° at the centre is

(A)- 2+y?-2v-2y=0 (B) x*+y*-2v+2y=0
(C) x2+y*+2x-2y=0 (D) »M+y?+2x-2y —-1=0

FT2+y?+20-2y-2=0- 93 (T NS ST @CH 90° (@1 TR I OIt7 NI Shad
SR &5

(A) 2+y?-2v-2y=0 (B) x2+y?-2v+2y=0
(C) X¥+y*+2x-2y=0 (D) X2+y?+2x-2y -1=0

Ans. : (C)

13 PT.O.
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2 2
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36. Let P be the foot of the perpendicular from focus S of hyperbola i}* b2 = I 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
2+b2
© 5 D)

mwm%-;E: | -93 7S S (U@ by — ay = 0 TFTRLF o7 AfePo I AW P

IR N 39 C *[ASHI ¥ | K SP 8 CP IR AMeERaw (waee T
(A) 2ab (B) ab
(a2 +b?) a
e —— D) % Ans. : (B)

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

1
(A)

Wi N}

(©)

936 TSI TAICHK 93 AR =7 B 9k Afery S @ S’ | 9 LSBS' SN =W, W
Toigaing S@HO! T

1 |
(A) 5 (B) $
2 1
<€ 3 (D) 3 Ans. : (B)
38. The axis of the parabola x? + 2xy + y2 — Sy + Sy — 5 =0 is
(A) x+y=0 (B)* x+y-1=0
|
(C) x-y+1=0 ' (D) .1'—y=v—;
AfEE 12 + 2xy + y2 - Sx + Sy — 5 =0-93 IWF |
(A) x+y=0 (B) x+y-1=0
|
(C) x—-y+1=0 (D) .\'—y=$ Ans. : (A)

14 PT.O.
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The line segment joining the foci of the hyperbola 2 — y2 + 1 = 0 is one of the diameters

of a circle. The equation of the circle is

(A) 2+yr=4 (B) x2+y2=42

(C) 2+y2=2 (D) 2+y2=22

AAGFS 12 - y? + 1 = 0 -93 FfeTmT QWNEIA @ 9 T TN IH |
SR 75

(C) ¥+y*=2 (D) ¥ +y2=2/2 Ans. : (C)

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—-2z-1=0

(C) y+z-1=0 (D) y+z+1=0

X-WCH ST R (1, 2, -3) 8 (2, -2, 1) [FFpm o silies &=

(A) y-z+1=0 (B) y-z-1=0

(C) y+z-1=0 (D) y+z+1=0 Ans. : (D)

Three lines are drawn from the origin O with direction cosines proportional to (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 (A 55 @t Wftds =1 WIo @RS forgem® sz (1, -1, 1), (2,-3,0) 9
(1,0, 3) - 93 ST TIATS AT | @ &7

(A) 9FEAW 7 (B) 9ISy

(C) @ IED 97 1% (D) sIvfew Ans. : (B)

15 PT.O.
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42. Consider the non-constant differentiable function f of one variable which obeys the

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

P q
(A) g B)
P
(&) q (D) q
-9 TIPS 9T AT SHP f:—;,; =f(x-y) - fra @ 1 o £(0) = p,

t'(5) =q W, OR {'(-5)2@

2

X 9
L B)
(&) g (D) q Ans. : (A)

43, Iff(x) = log, log, x, then f” (e) is equal to

(A) elog,$ (B) elog.3
| |
(©) elog.5 (D) elog, 3
o f(x) = log, log, x, =, O {' (¢) TR
(A) elog,5 (B) elog.3
| .
© elog.5 (D) elog,3 Ans. 1 (€)

dH
44. Let F(x) = e, G(x) = e and H(x) = G(F(x)), where x is a real variable. Then ay atx= 0

is
(A) 1 (B) -1
© -3 (D) -e
T A7 5T x -97 T F(x) = €', G(v) = e 9@ H(x) = G(F(x)) X0 BR& x = 0 (@ %{_—
xQ,
(A) 1 (B) -1
1
€y —3% : (D) -e Ans. : (C)

16 PT.O.
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26(x) = 3F(2x) + f(4x)
S

If £" (0) =k, k #0, then the value of lim =
xr—=0 X

Ak (B) 2k
(C) 3k A

2f(x) — 3 (2x) + (4
o " (0) =k, k # 020 SR limu f(v) tEQ\) f(4‘)’-itﬁ

X = .,

(A) k 5
(C) 3k 5 ik .

i d? d
Ify=ems® ‘-“, then (1 “"Q)Ir%_ .\"&%— ky =0, where k is equal to
(A) m? (B) 2
€ -l (D) -m?

s d? d
nﬁy.:emsm Ie 2y, O (1 _,J)E_%—x&%-»ky= 0, YN k ==

(A) m’? (B) 2

() -l (D) -m? Ans.

©)

(A

The chord of the curve y = x2 + 2ax + b, joining the points where x = and x = B, is

parallel to the tangent to the curve at abscissa x =

+b 2atb
w 5 Ol
20.+
© 28 o %2

IR y = x2 + 2ax + b -4% SoifEr (TR TS x = 008 v = B, G} REeR SRaufd @,

IR (W s =peftea seareare, iR Rg @@ v 2)

+b 2a+b
W % B) =5
200+ o+
17

- (D)

PT.O.
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Let f(x) =x" +x" + 2%+ x7 + x5 + x3 + x + 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
T 3 f(x) =2+ 21 #2394+ 27 + 35 + 33 + x + 19, oW () = 0 -93
(A) 1375 ™7 A IR
(B) Byva 93 ¢Ared 8 1o 39 IS UK
(C) 937 & IR AT YR

(D) 4 IR ¢ 9 IR s YRS Ans. = (C)
A T
Let f(x) = (sinx)¢ piER —E » (p, g € R). Then Lagrange’s mean value theorem is
0 ,if x=0
applicable to f(x) in closed interval [0, x]
(A) forallp,q * (B) onlywhenp>q
(C) onlywhenp<gq (D) forno value of p, q
x7 o e B
NE 34 f(x) = (sinx)? Has2 =5, (p, q € R) | O Lagrange-3 NSNS S
0 ,if x=0
f(x) —99 CFCI I WS [0, x] ~9 AYS 7@
(A) ST p, q -7 TAT (B) B{NT WTp > q =W
(C) SYINATHFp<qx (D) p, q—99 @ NMAT GAIR 7
Ans. : (B)

lim (sin x)?tny
xr—=0
(A) is2 (B) isl
(C) is0 *(D) does not exist

. . R :’.m X
L
(A) 22X | (B) 1z@
(C) 0=z@ . (D) - 97 OISy YT Ans. : (B)

18 PT.O.
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Category — II (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. No answer will fetch 0 marks.

23 To7 w3 | wfdw Tor et 2 79 M@ | o To7 farer wNat ov Fiw a3 Toa fae
-} THE M | @ T3F Al fater =y A7 |

A 2 A 2 A\2 .
51. For any vector x, the value of(? X i) + (_1) X _|) + (_\) X k) is equal to

@ 7 ® 2f3[
© 33 o 47

Where 1, ?, k have their usual meanings.

@ @ @3 - a3 awea (3x1) +(3x5) + G xR - a7 7w =

@ |3 (B) 21}’|2
© 37 o 43
(e 5, ,  afer wkem) Ans.: (B)

52. Ifthe sum of two unit vectors is a unit vector, then the magnitude of their difterence is
(A) \ﬁ units (B) 2 units

) \ﬁunits (D) \lgunits

T 7 9T (GFER T IIF (T3 T, O/ I b (SFEI JHRA 9N T 2,
(A) 2 93 (B) 2493

(C) 3 93s (D) +[5 93% ' Ans. : (C)

19 PT.O.
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Let o and P be the roots of x* +x + 1 = 0. If n be positive integer, then o + B"is

[}
w
.

_ 2nm 2
(A) 2cos—g" (B) 2sin—l';£

() ."!cos%TE (D) - 2sinmt'

TA ISP, a2 +x+ 1 =0- 97 56 IS | n §FRERF IR == o + A,

2
(A) st—gE

;
(B) 2sin—‘l;-TE

(©) 2cos% (D) 2sin’y

Ans. : (A)
X +2r+4
54. For real x, the greatest value of 2t ar 1908
A) 1 (B) -l
1 1
© 3 D) 3
2
+2x+4
AR x-S 5 - g N WF T
A) 1 (B) -l
1 1 )
© 3 (D) 3 Ans. : (C)

20 PT.O.
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I 11
55. LetA=| 0 1 1} Then for positive integer n, A" is
0 0 1
(l n+1))
I n n? n n—?.——
(A)' 0 n2 n (B) 0 1 n
0 mn 0 1
\
(
2 1 n 2n-1
I n n
€ |0 n n? D) o HTH n’
0 0 n’ -
2
1 1 1
TAIA=| 0 1 | [ |CICHCa 4 AR n— 93 T7 A" TR
0 01
N (l n+1))
1 n n” n "T
(A) |0 n* n B |y "
0 0 n 1o 0 1
\ )
;
| o2 n 1 n 2n-1
€ |0 n n? D) |o D;—I n’
0 0 n’ n+l
0 0 —_ :
| > Ans. : (B)
56. Leta,b, c besuch thatb(a+c)#0.
a a+1 a-1 a+1 b+1 c-—1
If| -b b+1 b-1 | + a-1 b1 c+1 | =0, then the value of n is
c c—l c+l D" D" e (D)e
(A) any integer (B)- zero
(C) any even integer (D) any odd integer
NH ¥da,b,cad @b(a+c)=0 |
a a+l a-1 a+l b+1 c-1
k| b b+1 b-1 |+| a-l b-1 ¢+l [=0zg, &I n—93 T &,
c c—-1 c+1 D" a -D"'e =D)te
(A) T @R sefsam (B) A1
(C) @ N Yo “ffsyeant (D) M gy Afsieant  Ans. : (D)

21 PT.O.
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58.

59.

M-2017

Onset A= {l, 2, 3}, relations R and S are given by
R={(1,1),(2,2),(3,3),(1,2), (2, )}
S={(1,1),(2,2),(3,3),(1,3),(3, 1)} Then

(A) R U S is an equivalence relation

(B) R U Sisreflexive and transitive but not symmetric
(C) RuUS is reflexive and symmetric but not transitive

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

A=11,2,3) (O S9FHR 9 S (H0I@ NE© AE:;

R {(l, l)- (2s 2)5 (3’ 3)s(lﬂ2)a (2, l)}
S={(1,1),(2,2),(3,3),(1,3), (3, 1)} cIc¥Ca

(A) RuUS 936 SNOeS! 77

(B) R US T 8 &w{ae 5y Afesry 77

(C) RuUS T 9 Aoy g se@werTa 75

(D) RuU S AT @ SR@Nr e 53 757 99 Ans. : (C)

g

Il

It 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 (©) 2 (D) |
X2+ y? — 4y - 6y + 9 = 0 IERAR 93 I (1, 1) @w {2 93 Jaq 93 o 2,

Wmﬁ'm

(A) 3 (B) 2 (C) /2 (D) 1 Ans.: (A)

Let A (-1, 0) and B (2, 0) be two points. A point M moves in the plane in such a way that
£ZMBA =2/ZMAB. Then the point M moves along
(A) astraight line (B) aparabola
(C)- anellipse (D) ahyperbola
A(-1,008 B (2,0) 4% 2ve 7 |« @ OF Serlie 93l [ M -7 afSsy 9w @
£MBA =2/MAB | (%73 {7 M
(A) 93 SR IR SeFTN (B) 43T Wfigs g 6N
(C) - 93f6 BoYs R NN (D) 93 #AFS ARG SWIFANA
Ans. : (D)
22 PT.O.
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60. Iff(x)= J [t| dt, then for any x 2 0, f(x) is equal to

61.

62.

(A) (B) 1 —2a2

—
—
|
L)
S
i
S

(D) 1+x2

—
—
<+
-
i
—

©

= 19|—=

o f(x) = J It| dt T, O ARF x > 0 — 99 T f (x) T
il

A) 3(1-2) B) 1-¥

(©) %(l +2°) (D) 1+4? Ans.

1
Let forall x>0, f(x)= lim n (_\-“ - I), then
n— oo

1
(A) f(x)+ f(;) = | (B) f(xy) = f(x) + f(y)
(C) flxy)=x f(y) + yf(x) (D) flxy) =xf(x)+yf(y)

1
YA IESAFA x> 0-93 G f(x) = lim n (,\;"- ]}Cﬂm
n—ee

(] . .

(A) f(x)+ i(T) =] (B) f(xy)=f(x)+ f(y)
(©) flxy)=xf(y) +y f(x) (D) fay)=xf@)+yfly)  Ans.

100
Letl= f \f(] — cos 2x) dx, then

0
(A) 1=0 (B) 1=200n2
(C) I=m)2 (D) 1=100
100r

TA@dl= f '\I(l — ¢os 2x) dx, (STtHCa

y 0
(A) 1=0 (B) 1=200/2
(C) I=my2 (D) 1=100 Ans.

23
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The area of the figure bounded by the parabolas x = -2y? and x = | — 3y> is

4 ) 2 .
(A) 3 square units (B)- 3 square units

3 . 6 .
(©) 7 square units (D) 7 square units

TfGEET x = -2y2 8 x = | — 3y? - 47 T FNIT WHEI CFITS T

p
(A) %a«f&w (B) §aefaasaf

3 . 6
(C) 73 93® (D) 3 93e Ans. : (A)

2
Tangents are drawn to the ellipse % +75 = 1 at the ends of both latusrectum. The arca of

the quadrilateral so formed is

(A) 27 sq. units (B) 1—23' $q. units

(©) % sq. units (D) 45 sq. units

5

T = 1 Soiqeen i A3 ASRAORTS e SfET = | SO SIS AR

CFAT B,
(A) 273 93> (B) —!-,;-anf 9FF
(C) l—faﬁ e (D) 453 933 Ans. : (A)

The value of K in order that f(x) = sin x — cos x — Kx + 5 decreases for all positive real
values of x is given by

(A) K<lI (B) K21
(©) K>y (D) K<42

X — A7 ST AP K| NET GA7 f(x) = sin x — cos x — Kx + 5 SHESHE (¢, K- 99 ¥9
L1

(A) K<1 (B) K21
(C)- K>42 (D) K< Ans. : (C)

24 PT.O.
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Category — I11 (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. 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.

aF I 43fEF ToF W5 | w7 I w¥F oz farer ¥ 797 A | Tor Tor e N IR

936 T BT WX 43I o7 farer M7 MR | 9 @ ToF At freT @ S oM@ | I @R
T BTF A WM AR W3F $IAS T I A M ST A7 3 X v 36 Wee To7 cent

66.

WWR o7 2T =+ AN (T B e ood W9 ofF st |

Two particles move in the same straight line starting at the same moment from the same
point in the same direction. The first moves with constant velocity u and the second starts

from rest with constant acceleration f. Then

. . . u .
(A) they will be at the greatest distance at the end of time 3F from the start

: e u .
(B) they will be at the greatest distance at the end of time T from the start

2
. . .ous
(C) their greatest distance is 3¢

. : .U
(D) their greatest distance is T

IR ST IR AN 76 3N 992 [ (AT 9IRS A aF R | AN Fm
ST u - ® 93 7Sl i ad (I (7@ W 577 T4 I | O,

(A) A5 S ( SI NI Y A T
(B) VAT ST *{C4 0 NI EY A 2

(C) wwwmwmg—;

(D) It NI ST @Y 2 Ans. : (B,C)

25 PT.O.
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The complex number z satisfying the equation [z —i|=|z+ 1|= 1 is

(A)- 0 (B) 1+i

(C) -1+i (D) 1-i

@ ©oA A 2, |z —i|=[z + 1| = | SN 577 3@, % z TR,

(A) O (B) 1+i

(C) =1+i DY 1 sei Ans. : (A,C)

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

(A) p is an equivalence relation

(B) pisreflexive and transitive but not symmetric

(C) pisreflexive and symmetric but not transitive

(D) p is only symmetric

IATI SATIT 16 R - 9 T p INF OIF &S AT ¥ ‘apb I 3 @<t M@ 1fF 1 +ab >0
0 | (W

(A)  p ST %7

(B) p =W 8 &I 5y 2Af s a7

(C) p oW Ay Y aEwriie 7g

(D) p BT AfSsy Ans. : (C)

Ifa,be {1, 2,3} and the equation axZ + bx + | = 0 has real roots, then

(A) a>b

(B) a<b

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

(D) a<b

ia,be {1,2,3) W AR ax? + by + 1 = 0 STNSIET I AT WF B

(A) a>b

(B) a<b

(C) ST FHNS (OIS (a, b) - 97 SR 2 3

(D) a<b Ans. : (C,D)

26 PT.O.
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If the tangent to y* = 4ax at the point (at?, 2at) where |t| > 1 is a normal to x2 - y* = a? at

the point (a sec 0, a tan 6), then,
(A) t=-cosecH (B) t=-secH
(C) t=2tanH (D) t=2cotH

y? = dax a9 (at?, 2at) (|t > 1) RS =136 12 — y2 = a2 -99 (a sec 6, a tan 0) o wfeem

(A,
(A) t=-cosecO (B) t=-secH
(C) t=2tan6 (D) t=2cotB .Ans. 1 (AC)

The focus of the conic x2 — 6x + 4y + 1 =0 is

(A) (2,3) B) 3,2)
< @a.n (D) (1,4)
T 32— 61+ 4y + 1 = 0 -7 7S ==,

(A) (2.3) (B) (3,2)

<€) @G, (D) (1,4) Ans. : (C)

Let f: R — K be twice continuously differentiable. Let f{0) = f(1) = £(0) = 0. Then
(A) f”(x)#0 forallx (B) f”(c)=0forsomece R
(C) f7(x)#0ifx#0 (D) f’(x)> 0 forall x

TA 3 f: R — R -937 T8 o7 G879 59 | NW 39 f(0) = (1) =1"(0)=0 | 5@

(A) S x-AF G 7 (x) 20 TQ (B) @%qce RAPI T GT f”(c) =0
(C) xz20TA"(x) 20T (D) SFAx-9F G f'(x) > 0T
Ans. : (B)

27 PT.O.
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73. If flx) = x", n being a non-negative integer, then the values of n for which
t7(oe+P)="F"(o) +'(B) forallo, B> 0 is
(A) 1 ' (B) 2
€ 0 (D) 5
W flx) = x" 2 QYA n-T-AGF TR, R 5 ot, > 0 —97 G £ + P) = £7(0x) +
(B) ==
(A) | (B) 2
() 0 (D) 5 Ans. : (B,C)

74. Let f be a non-constant continuous function for all x > 0. Let f satisty the relation
a
5 = de .
f(x) f(a—x)=1 forsome ae R*. Then | =J l+_f(r)'$ equal to
0

(A) (B)

=+
e

(©) (D) f(a)

RS TR

WWW.\'ZU—&EWf&WWWW@KﬁWIﬂ'ﬁaﬁf,ﬁﬂ?{ae R*- 93 GAr

f(v) f(a—x) = | TN Brw @ 1@ 1= J i +d;-'(_\.) - 93 NI TR,

]

{++]

(A) (B) :;q

(WS ] F-1)

(©) (D) f(a) Ans. : (C)

75. Ifthe line ax + by + ¢ = 0, ab # 0, is a tangent to the curve xy = | — 2x, then

(A) a>0.b<0 (B) a>0,b>0
(C) a<0.b>0 (D) a<0,b<0
ax +by + ¢ =0, ab # 0 @b IFEY xy'= 1 — 2v - 97 2T A
(A) a>0,b<0 (B) a>0,b>0
(C)- a<0,b>0 (D) a<0.b<0 Ans. : (B,D)

28



