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Answer all questions

This Question Paper consists of 16 pages. Each Multiple Choice Question (MCQ)
is provided with four options (A), (B), (C) and (D). Identify the correct option and
darken/fill the corresponding circle (A)/(B)/(C)/(D) with Blue/Black Ballpoint Pen
on the OMR Answer Sheet.

For each question, 4 marks will be awarded for correct answer and for each
wrong answer 1 mark will be deducted.
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1. Let, p be the relation on R (set of all real numbers) defined by
P={(a,b):a,be R,a’+b% =1}, then p is

(A) symmetric and transitive
(B) symmetric but neither reflexive nor transitive
(C) transitive but neither reflexive nor symmetric

(D) None of the above

51 W& P9, p={(a,b):a,be R,a®+b% =1} I TS @A R G @I AR G, p
TS 2@

(a) Profee @ Goe
B) Pl e fierlsre A §ifFffbe
©) Giie for e al Pals =
(D) TAER @IIDE =

2. If [x] denotes the greatest integer less than or equal to x, then the range of the function
flx)=[x]-x is

(A) [0,1) (B) (-1,0]

(C) (roos00) (D) (-1,1)

a1 AW [x], GO AW PR @R A x -9 @ @B A W (< x) =, O@ f(x) = [x]-x
TCFFILT [RBE S0 2@

(A) [0,1) (B) (-1,0]

(C) (oo, D) (-1,1)
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3. z is a complex number such that |z—1|+| z+1| <4 . Then z lies in Argand plane
(A) on the boundary and in the interior of an ellipse
(B) on the boundary and in the interior of a circle
(C) in the interior of a hyperbola

(D) None of the above

ol &ibel AN 2z T |z-1|+]|z+1|<4 TS Pra F, ORET WG Oz 99 TEA
T

A) ¢ ToRTER TR @R foeE
(B) @b JCed TR R e
€) @« “[Rres foom

D) ST @b

4. Solution of the differential equation x2( xdx +ydy)+2y(xdy —ydx)=0, subject to the
condition y(1)=0, is

(A) (*+y?)(x -2 = 4x? B) (x*+y?)(x+2) = 9x°

©) (x* ~y?)(x+2)* =4x? D) (* -y?)(x-2)* =9x°

81 x*(xdx+ydy)+2y(xdy-ydx)=0 @3 TFE AP y(1) =0 6 @ @ T 27,

O 29
(A) (x* +y*)(x -2 = 4x? B) (> +y?)(x+2f =9x°
© (*=y?)(x+2)? = 4x? D) (€* = y?)(x -2 =9x°
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5. In the quadratic equation ax?+bx+c =0, if A=b?—-4ac and o+B, a?+p%, o +p°
are in GP, where o, P are the roots of ax? + bx +c =0, then

(A) A#0 (B) bA=0

(C) cA=0 D) A=0

@ ax®+bx+c=0 €T ANFCER Taa 251 o S B, I a+P, a?+p2, o’ +p3 GP (O AT
R A=b?—-4ac =, O

(A) A#0 (B) bA=0

(C) cA=0 D) A=0

6. The value of tan’! (&2_1} is
cos?2

T T
(A) 5—1 (B) 1—1
T T
vl tan! (&2_1} -qg W 39
cos?2
oI oI
(A) 5—1 ® 1-7
T T
© 2-7 D) -1
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7. The mean and standard deviation of 100 observations were found to be 40 and 10
respectively. If at the time of calculation two observations were wrongly taken as 30 and
70 in place of 3 and 27 respectively, then the correct standard deviation is

(A) 824 (B) 9-24
(C) 10-24 (D) 7-24
41 100 6 “RI@HCERF 9T (mean) 9R 7T [PRS (standard deviation) Z& IAGE 40 €3 10.

T RETEE T g6 S 30 GR 70 (F e FE NG 3 R 27 @9 ARKCS @1eq W
A, O d T Rpfe 2@

(A) 824 (B) 9-24

(©) 10-24 (D) 7-24

8. The statement (p —>r)v(q —>r) is logically equivalent to
A) (prg)vr
B) (pva)—>r
©) (prg)—>r

D) (p—>qg)—>r

o o

vl (p—o71)v(g—r) Sfeha ey Seb 2@

A) (prg)vr

B) (pvqg)—>r

©) (prg)—>r

D) (p—>qg)—>r
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9. The normals to the curve y = x?

—x+1, drawn at the points with the abscissa x; =0,
X, =-1 and X3 =5 are

(A) parallel to each other (B) pairwise perpendicular

(C) concurrent (D) not concurrent

5
Bl y=x? - x+1 TR @ RS G& 220, x5 =-1, X3 =7 «R OR Rrpgfors wfo
RlSECRiC

(A) AR AL (B) 2fS I/ GF TIERT T 19
(C) TR~ (D) =g =
10. In a triangle ABC if sinAsinB :a_gb’ then the triangle is
c
(A) equilateral (B) isosceles
(C) right angled (D) None of the above
Sol ABC @9 sinAsinBza—Qb 201, ABC é]gg@@ Bi6|
c
(A) TR (B) (R4
(C) NI (D) TAEE @D T

11. The area of the region bounded by y =|x| and y=—|x|+2 is

(A) 4 sq.units (B) 3 sq.units

(C) 2 sq.units (D) 1 sq.unit
31 y=lx| GR y=—|x|+2 WA ANTE GHEE CFIT Z

A) 4 3 95 B) 3 3 9FF

©) 2 3¢ «FF D) 1 3 «FF
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xX+p q r
12, If q x+r p |=0, then the values of x are

r p xX+q

(A) ~(p+q+71),+|p*+q*>+1° + pg+qr+mp

(B) i(p2+q2+r2),i\/p2+q2+r2+pq+qr+rp

© 0,f(p+qg+r)

D) «p+q+r),+p*+q*+r*—pg-qr-p

)C-l-p q r
2 I | g  x+4r p |=0 W, @ x99 TSl T[

r p X+q

(&) ~(p+q+7), £ p*+q>+r2+ pg+qr+mp

B) i(p2+q2+r2),i\/p2+q2+r2+pq+qr+rp

€ O,t(p+qg+r)

(D) «p+q+7),%\p*+q*+r* - pg—qr-rp

7\ 2
13. 1If y={loge(x+ x2+a2)} , then (x2+a2)—d YW _,

dx2  dx
(a) 2 B) a’y
(C) —a’y (D) -2

(A) 2 B) a2y

(C) —a’y (D) -2
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xtanx

—  dx="7?
14. '([secx+tanx
T
A) ——1
A 3
(C) —+1
T xtanx
—  dx="7?
8l '([secx+tanx
T
(A) 5—1
(C) —+1
15 J- e*(x? +1) _5
) (x+1)2 )
x—-1
A) e +C
(A) x+1
(C) xx_+l+c
x—-1

xX(..2
S| J‘de:?

(xc+ 1)2

-1
() e
x+1
(C) exx_H+
x—-1
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(B) n(g + lj

T
(D) "(5—1j

(B) n(g + lj

T
(D) n(g-lj

B) e ——=

(D) e*

B) e*

(D) e*



16. If cy,cq,Cy,...... , ¢, denote the coefficients in the expansion of (1+ x)", then the value
of ¢, +2¢c,+3¢c3 +...+nc, is

A) (n+1)2"1 (B) n2"!

€) (n+1)2" (D) (n+2)2""

SOl (1+ x)" 99 f@heg =il aW ¢y, ¢, oy, ,C, =, ORR(E ¢ +2¢, +3¢5 +...+nc, -4F T

23
A) (n+1)2"! B) n2™!
©) (n+1)2" D) (n+2)2™"

17. If secax+secbx =0, then the values of x form

(A) two arithmetic progressions
(B) two geometric progressions
(C) one arithmetic progression and one geometric progression

(D) None of the above

sal IM secax+sechx=0 T, OE@ x99 AP

(A) 9% MEa 2ofs alo @

B) 9 @Ees w@oifs ofoq I

(C) @I T 29fe R @b WEred 29ifs a5 FI
(D) TAER (AL T
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. 1
18. If the function f(x)= x2 +bx? + ax +5 satisfies Rolle’s theorem on [1,3] with ¢ =2+ ——

\/g;
then
(A) a=11,b=-6 B) a=11,b=6
© a=-11,b=6 D) a=-11,b=-6

sl I c=2+% -99 &ef [1,3] RBE f(x)=x3+bx2+ax+5 L Rolle’s theorem (&
Pa @, o=@
(A) a=11,b=-6 B) a=11,b=6
© a=-11,b=6 D) a=-11,b=-6

19. A function whose graph is symmetrical about y-axis is given by

(A) f(x)=log,(x+Vx*+1) B) flx+y)=f(x)+fly),Vx,yeR
(C) f(x)=cosx+sinx (D) None of the above

o1 T @ IUrFRing &l y-SIewd e dfo™, (b 2@

(A) f(x)=log,(x+Vx*+1) B) flx+y)=flx)+f(y),Vx,yeR
(C) f(x)=cosx+sinx (D) TEA (P02
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20. Let, the variables x, and X, satisfy the following conditions :

1

3x;+x, <15
3x; +4x, <24

X, X520
Then the maximum value of the function Z=4x; +3x, is

(A) 20 (B) 25

€ 15 (D) 30

20l WA P, x; G x, HRI 76 [oA GG R B 3

3x; +x, <15
3x; +4x, <24

X, X520
OIRE Z =4x, +3x, IO G TH 2R

(A) 20 (B) 25

© 15 (D) 30

21. How many 5-digit numbers divisible by 3 can be formed by using the digits 0,1,2,3,4
and 5, without repetition of digits?

(A) 148 (B) 224

(©) 336 (D) 216

351 0,1,2,3,4 8 5 MANSE IFIET @ IR I F@ 3 7 OISy 5 WEd FoRE A a1

A QAT AIE?
(A) 148 (B) 224
(C) 336 (D) 216
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x[x]

22. If [x] denotes the greatest integer less than or equal to x, then Lt ————="?
x—0 sin| x|
(A) O (B) 1
(C) Does not exist D) -1
331 M [x] G A 5PRGI @RIT A x 97 @F @ A WA (< x) =W, OF Lt _x[lx] I:?
x—0 sin | x
(A) O (B) 1
(C) wigy =2 D) -1

A AN

O AT = - A A s
23. If a=i+j+k, b=i and ¢c=c¢;i+2j+c3k, then a, b, c will be coplanar for
(A) ¢, =1 and c3 = any real number
B) ¢,=2 and c3=1

(C) ¢; = any real number and c; =1

(D) ¢; = any real number and c; =2

xol I a=i+j+k, b=1 @R c=c i+2j+c;k W, O a, b, c 4T TASE (XS 2@
qq

(A) ¢, =1 @R ¢, = @ IVI 7

B) ¢, =2 @R cz=1

(C) ¢, = FCIN IWI AN @R ¢, =1

D) ¢, = QTP IWI ARG @R ¢y =2
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24. The ratio in which the yz plane divides the line joining the points (1,2,3) and (4,5,6)
is

(A) -1:2 (B) —2:5
(C) 2:3 (D) -1:4

81 (1,2,3) @R (4,5,6) ﬁﬁsﬂﬁ TRAFATE Yz ool @ eiite [ew @, ©of 28
(A) -1:2 (B) —2:5
(€ 2:3 (D) -1:4
25. The equation of the plane passing through the line of intersection of the planes

2x+3y-5z+7=0, 7x-4y+3z-11=0 and parallel to the line joining the points
(3,1,-2) and (1,-2,4) is

(A) 333x — 124y + 49z — 361 = 0 (B) 124x — 333y + 49z + 361 = 0
(C) 49x + 124y + 331z + 61 = 0 (D) 330x + 120y + 40z + 361 = 0
2@l 2x+3y-5z+7=0 @R Tx-4y+3z-11=0 ORI (N FAERAONE @ (3,1-2) 8

(1,-2,4) RE@ER AREPE TRERAR & WG ANOE AN 2a

(A) 333x — 124y + 49z — 361 = 0 (B) 124x — 333y + 49z + 361 = 0
(C) 49x + 124y + 331z + 61 = 0 (D) 330x + 120y + 40z + 361 = 0

26. Two positive numbers x and y are such that x? +y? =qa?

will be maximum when

, (@>0). Then the sum x+y

a a

(A) x:E’yzﬁ B) x=a,y=a
C) x=a =2 D) x=—=,y=a
( ) - ’y_2 ( ) _\/57.1:/_

201 x @R y IO gS WA @R x2+y®=a?, (@>0) x IR y @I @ W G x+y A
9 589 T, ©f =

(A) x=iay=i B) x=a,y=a
V27 2 ’

© x=ay=5 D) x=—=.y=a

Sl
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27. If the straight lines ax+y+1=0, x+by+1=0, x+y+c =0 (a, b, care unequal and # 1)

1 1 1
are concurrent, then + +
l-a 1-b 1-c

=?

(A) O B) 2

) 1 (D) None of the above

29l M ax+y+1=0, x+by+1=0, x+y+c=0 (a b, c SN G = 1) A7 foab TN™
1 1 1

T, O + +
= l-a 1-b 1-c

=7

(A) O B) 2

) 1 (D) TARR (@FEHZ 7

28. The equations of tangents to the hyperbola 3x? —y2 =3 parallel to the straight line
2x-y+4=0 are

(A) y=2x=£3 B) y=2x=*1

€ y=2x*2 (D) y=2x+5

3l 3x%-—y? =3 *MCed, 2x-y+4=0 TTARIF RS TWEAE Heafm 7wl 2@

(A) y=2x=£3 B) y=2x=*1

€ y=2x*2 (D) y=2x+5
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29.

B!

30.

Two variable straight lines axcosa+bysina=a and axsina—-bycosa=b, (b>a > 0)
intersect at the point P, a being a parameter. Then the locus of P is an ellipse with
eccentricity

2 2 2 2
(A) b*—a B) b*—a
a b
b? —a?
©) 5 5 (D) None of the above
b +a

axcosa+bysino =a @R axsina—bycosa=b, (b>a >0) b ARTETAS ATAE@ART (W
™M P, @A o L ATRANGR | P97 ALRAG 201 @I ToFe IF SGFwol

(A) b2 _a2 (B) b2 _a2
a b
b2 _a2
© 17 22 (D) TAER @2 W

Let, A is a 3x3 matrix and B is its adjoint matrix. If | B|=144, then | A | =7

+48

vol WH I, A @F6 3x3 WGH €3 B 2 A -97 AL (adjoint) WHH IW | B|=144 =W, ©&

|A|=?
(A) £2 (B) +12
©) 8 (D) +48
JM—Series P 15 [P.T.O.
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