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PAPER - 11
MATHEMATICS

41. Four fair dice D,,D,, D, and D,, each having
six faces numbered 1,2,3,4,5 and 5, are rolled simulta-

neously. The probability that D, shows a number ap-

pearing on one of D,,D, and D, is

o by 108
@ 7% ® 6

125 P
© 76 @ 6
Ans.  (A)

42.  IfPis3 x 3 matrix such that p7 is the transpose
of Pand Iis the 3 x 3 identity matrix, then there exists a

X 0
column matrix X=1y#0 such that
Z 0
PX=|0
(a) (b) PX =X
0
©) PX =2X (d PX =-X

Ans. (D)
43. Let a(a) and f(a) be the roots the equation

(1+a-1)x+(Vi+a-1)x+(¥1+a-1)=0

where 4> —1.

() - % and 1 (b) - % and —1
(©) - % and 2 (d) - % and 3
Ans. (B)

44. The equation of a Plane apssing through the line

of intersection of the planes x+2y+3z=2 and

x—y+z=3 and at a distance 3 form the point

(3,1,—1) is
(a) Sx—1ly+z=17

b 2x+y=3v2-1

© x+y+z=+3
d x—2y=1-2
Ans. (A)

45.  Let q,,a,,a,.... be in harmonic progression with

=5 and a,, = 25. The least positive integer n for which

a, <0 1s

(@) 22 (b) 23
(©) 24 (d) 25
Ans. (D)

L L
46.  If g and p are vectors such that ‘a +bT= V29
L] A A r 2 ” r L .
and ax(ZL +3j +4k) = (21 +3]+4k)><b,thenap0551ble

value of ((lu+l;).(—7f+ 2}+3/€) is

@ 0 b 3
(© 4 (d) 8
Ans. (C)

47. The value of the integral

/2
j (xz +In E+xjcosxdx
) T—Xx
2
T
0 b -4
(a) (b) >
7’ 7’
(©) 7+4 (d) EY
Ans. (B)

7
48.  Let PQR be atriangle of area A with @ =2,b= >

5
and ¢ = 5, d where a,b and ¢ and the lengths of the sides of

the triangle opposite to be angles at P, Q, and R respec-
2sin P—sin 2P
2sin P +sin 2P

tively. Then equals

5 oRela)e (@)
@ 5 ®30 5] @ |5
Ans. (C)
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Paragraph for Questions 49 and 50
Let a, denote the number of all n-digit positive
fromed by the digits 0,1 or both such that no consecutive
digits in thems are 0. Let b, = the number of such n-digit
integers ending with digit 1 and ¢, = the number of such n-
digit integers ending with digit 0.
49.  The value of bis

@ 7 (b 8
(©) 9 (d) 11
ANS. (B)

50.  Which of the following is correct ?
(a) a;; =a,,+a;5 (b)

@ a;

C17 # Clé + CIS

(c) b, #b+c;
ANS. (A)
Pragraph for Questions 51 to 52

=¢; +byg

A tangent PT is drawn to the circle x* + y* =4 all
the point P (\/5 ; 1) . Astraight line L, perpendicular to PT is

atangent to the circle (x—3) + y* =1

51. A common tangent of the two circles is
@  x=4 b  y=2

©  x+3y=4 @  x+22y=6
Ans. (D)

52. A possible equation of L is

@  x-By=1 O  x+By=1
© x—3y=-1 @ x+3y=5
Ans. (A)

Pragraph for Questions 53 to 54

Let f(x) =(1—x)2 sinx+ x? for all xe IR, and

ef 2(¢—-1
let g(X)=I( E+1 )—Int]f(t)dt forall xe (1,00)

53. Consider the statements :

P: There exists some xe R such that
f(x)+2x:2(1+x2)

Q: There exists some xe R such that

2f(x)+1=2x(1+x)

Then
(a) both P and Q are true

(b) Pis true and Q is false

(© Pis false and Q is true

(d) both P and Q are false

ANS. (C)

54.  Which of the following true ?

(a)  gisincreasing on (1,0)

(b)  gisdecreasing on (1,o0)

(©) g isincreasing on (1,2) and decreasing on (2, )
(d g is decreasing on (1,2) and increasing on (2, 00)
ANS. (B)

MORE THAN ONE MAY CORRECT TYPE

55, If f(x)=[ ¢ (1=2)(r=3)dr forall xe (0,%),
then

(a) fhas a local maximum at X =2

(b) fis decreasing on (2,3)

© there exists some c € (0,o0) suchthat f"(c¢)=0
(d) fhas alocalminimum at x = 3

Ans. ©~ (AB,C,D)

56: . Foreveryintegern, let a, and b, be real numbers.

Let function f :IR — IR be given by

a, +sin 7x, xe[2n+1]

J(x)

b, +cos zx,

for
, for all integers n

for  xe(2n-1,2n) ’

for allintegers n. If fis continuous, then which of the follow-
ing hold(s) for alln ?

(@) a,,—b =0 (b a,—b =1

(©) a,—=b.,=1 (d a, —b =-1

Ans. (B,D)

57. If the straight lines x_—1:y_+1:£ and
2 k 2

x+1_y+l_z

s - o = m are coplanar, then the plane(s) contain-
ing these two line is (are)
(a) y+2z=-1

©  y-z=-1

Ans. (B,C)

(b)
(d)

y+z=-1
y—=2z=-1
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1 4 4
.. . |2 17

58. If the adjoint of a 3 x 3 matrix P is ,
1 1 3

then the possible value(s) os the determinant of P is (are)

(@) -2 (b) -1

© 1 @ 2

ANS. (A,D)

59. Let f:(-L1)>IR be such that
2 T T
e fe|0,— |[]
s’ @ for ( 4j (4 2) Then

1
the value(S) of f (gj is (are)

(@) 1—% (b) 1+\E

© 1= 2 @ I+ %

f (cos48)

Ans. (AB)

60.  LetxandY betwo eventssuchthat P(X /Y )=~

1
P(YlY)= P Which of the following is (are) correct ?

@ P(X0Y)=2
(b) X andY are independent

© X and Y are not independent
@ P(x°Ly)= %
Ans.  (AB)




