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Mathematics/A

1. If A and B are subsets of a universal set X such that n(A) = 115, n(B) = 326, n(A — B) = 47 then
n(A U B) equals
(A) 373 (B) 165
(©) 370 (D) none of these

2. Let A={(x,e):xER} and B={(x,[x]): XE R} where [ - | denotes the greatest integer value
function. The number of points in A N B is

(A) O (B) 1
) 2 (D) infinite
3. Let A={1,2,3,4,5}andletA,={1},A,={2,3},A,={4,5}. For x, y EA write x Ry iff x, y belong
to A, for some i = 1, 2, 3. Which of the followings is true ?
(A) Risreflexive and symmetric but not transitive
(B) Risreflexiveand transitive but not symmetric
(C) Rissymmetric and transitive but not reflexive
(D) Risanequivaencerelation

4. The domain of definition of the function

f(x)=\/log0.4 (;"l)x LI

+5) x2_36

(A) (-x0\{-6} (B) (0.9\{1 &

€ @ x9\{6} (D) [1 9\ {6}
5.  Which of the followings is true ?

(A) sin1°=sin1l (B) snl°>snl

(C) sinl°<sinl (D) none of these
6. sin 7x - 6sin 5x - 17sin 3x - 12sin x is equal to

sin 6x - 5sin 4x + 12 sin 2x
(A) cosx (B) 2cosx
(C) sinx (D) 2sinx

7. If exp {(sin’x + sin*x + sin®x + ......) log 3} satisfies the equation x> —28x +27=0, 0 <x< ,then

A) x= % B) x=
(C) x= (D) none of these
8. Let P(n) denote the statement “n? — n + 41 is a prime”. Which of the followings is not true ?
(A) P(1)isaprime (B) P(2)isaprime
(C) P(n) # P(n + 1) for somen (D) P(n)isaprime ¥v— nEN|

Mathematics/A/OEC-21892 3 [Turn over



9. The least positive argument of the complex numbers among | Z — 5i | 3 is

(A) (B) sn

5
© snt> @) snt?
5 5
10. If n >3, the roots of Z" = (Z + 1)" in C lie on a
(A) draightline (B) Circle
(C) dlipse (D) none of these

11. If Z, and Z, are two complex numbers such that
|Z,|=|Z,|+|Z;-Z,]|, then

(A) Argz,=ArgZ, (B) Argz,>ArgZ,
(C) ArgZ,<Argz, (D) None of these
12. If nis a positive integer then
Max x"
x>0 4 xox2e - x*n equals
1
(A 55 (B)
1
© o3 (D) 1
13. The number of solutions (x, y); x, y € Nl to
d2u)° 1142143+ .. +x! =y are
2n 5 (A) O B) 1
) 2 (D) infinite
14. The last three digits of 31°° are
(A) 111 (B) 011
(C) 101 (D) 001
15. The smallest integer greater than or equal to is
(A) 196 (B) 197
(C) 198 (D) 199
16. Iflog 2, log (2*—1) and log (2X + 3) are in AP then x equals
(A) 5/2 (B) log,5
(C) logs2 (D) 3/2

17. The real solutions of the equation
x2—|2x-3|-3x+3=0 form
(A) anAP (B) aGP
(C) anHP (D) aset of numbers with sum zero
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

The number of GP’s containing 22, 333, 4444 as terms in each is

A) O B) 1

) 2 (D) infinite

If the points (2a, a), (a, 2a) and (a, a) enclose a triangle of area 18 sq. units then a possible centroid is
A) (22 (B) 44

(©) (66 (D) (&9

A triangle with integral vertices (both co-ordinates integers) can not

(A) bearight angled (B) beisosceles

(C) beequilateral (D) haveitsareato be anon-integer

Let P <> (2, 3), Q <= (3, 2). The length of the common chord of two circles, described on OP and OQ
as diameters equals

(A) 1 (B) 2

© 3 (D) none of these
Eccentricity of the conic x2—y2=-1 is

(A) 1 (B) 1/42

© 2 (D) none of these

Perpendicular distance of the point (x, y, z) from x-axis is

(A)  x®+y? (B) y?+2z2
©) z2-x2 (©)
A function f(x) with domain [R satisfies
| fx) —f(y) [<e*Y - |x-y [* v~ x,yER.
If £(0) = 0 then

(A) f(1)=0 B) f(2)=2
(C) f(3)=¢€ (D) none of these
If f(x) satisfies XLi_r)nl f();)- 12 =7 the XLiml f(x) equals
X -
(A) © B) 1
© 2 (D) 2n

For arbitrary statements p and q, the statement
—(PV @V (-pAgQ)is
(A) atautology (B) afalacy
© =-p (D) =-q
Variance of a number of observations is 10. If each observation is multiplied by 2 and then added by
3, the variance of new observations will be
(A) 20 (B) 23
(C) 40 (D) 43
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28. If a variable takes the values 0, 1, 2, ...... , n with respective frequencies being

then the mean of the distribution is

A n B nn- 1
A 3 ® —

© (D) none of these
29. One function is selected from all the functions

F:S —S, where S={1,2,3,4,5, 6}.

The probability that it is an onto function is

(A) 5/324 (B) 7/324

(C) 5/162 (D) 5/81

30. In a random arrangement of letters of the word INSTITUTION, the probability that the three T’s
are together is

(A) 155 (B) 2/55
(© 355 (D) 4/55
31. If then E X; is
(A) 0 i (B) 10
5 (D)
n 1 s‘l _1 )
+
% 4 set of l{igsl} x for which tan™ \/1"7 =sin"'x holds
(A) R (B) [-L.1]
© 101 (D) [-L.0]
33. The value of is
’ 17
(A) ¢ (B)
6 16
© 37 D) —

cosx -sinx 0

34. If f(x)=| sinx cosx 0|, then f(x +y)is equal to

0 0 1
(A) () +1(y) (B) ) —f(y)
(©)  f(x) +2M(y) (D) O f(y)
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3S.

36.

37.

38.

39.

40.

1 -1 1
IfA=|1 2 0 then the value of | adj A | is equal to

1 3 0
(A) 5 B) 0
© 1 (D) 3
RER |
2 2 11 .
Let P = , A = and Q = PAPT. If X =PT Q211 P then X is equal to
B o1
2 2
1 2011 4+20114/3 2033
A) o 1 (B) 2033 4-2011J3
1[2+43 1 1[ 2011 2-43
© 4| 1 2-v3 ®) 2 |2+43 2012
If the system of equations x + ay +az=0, bx+y+bz=0, cx+cy+z=0, (a, b, c non zero and non

unity) has a non-trivial solution then the value of

a b c
+ +
1-a 1-b 1-¢
(A) 1 B 0

© -1 (D)

is

The determinant

(A) x,y,zareinA.P. (B) x,v,zinGP.

(C) Xx,y, zarenon-zero (D) xy,yz, zx areinA.P.
1 0 0

For A=(0 1 1/|,if Al =[1(A2 +cA+dI)], then the values of ¢ and d are
0 -2 4 6

(A) (-6,-11) (B) (6,11)

€ (611) (D) (6,-11)

d
Ify=(1+x)(1+x2)..(1+x2) then d—i atx =0 is

(A) 1 (B) -1
<© 0 (D) 2n
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2 _ 2
41. The derivative of tan™! X 5 with respect to sin ! X 5 is
1-x 1-x
1

A B
(A) 12 (B)

© 0 (D) 1
42. If fis differentiable at x =1, then

is equal to
(A) (D B) 0
© f()-r@ (D) (1) +f(2)
43. The function [x]? — [x?], where [y] is the greatest integer less than or equal to y is discontinuous at
(A) alintegers (B) all integersexcept 0O and 1
(C) Al integersexcept 0 (D) adll integers except 1
44. Which one of the following functions is bijective
(A) f:4—42 , x—3x B) f:Z42—4 , x—=5-x
(C f:42—4, x—=Xx—|x|+]|x+1] (D) f:2—4 , x—>%x(x+1)

45. The equation of a curve is given by x = e'sin t, y = e cos t the inclination of the tangent to the curve

. L
at the point t= 1 is

litnililt xf(1) - £(x)
g TT
B X (B)

© (D) 0

46. Let f(x) =x3+3x>-9x +2 then
(A) f(x) hasamaximumat x =1
(B) f(x) has neither maximum nor minimum at x = -3
(C) f(x) hasaminimumatx =1
(D) f(x) hasaminimum at x = -3
47. Letx be a real number which exceeds its square by the greatest possible quantity. Then x is equal to

[ —

(A) (B)

NGV

©) (D)

ol N
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48.

49.

50.

51.

52.

53.

X

If f(x)= ftsintdt,then ' (x) is
0

(A) xsinx (B) sinx+xcosx
(C) cosx+xsinx (D) O
51/X
Iff — dx=k 5% then the value of k is
X
(A) log5 (B) —log5
1t 1

The area of the region bounded by the curves y =| x -3 |, x =2, x =4 and the x-axis is
(A) 4 sguareunits (B) 2 sguareunits
(C) 1 squareunit (D) 3squareunits

imit 25 +4% + ... +(2n)k

',}‘E{.f e (2n) , k= —1, is equal to

ok

A) 2 B) —
) ®
© (D)
If y(t) is the solution of , Y(0) =—1, then y(1) is equal to
p -1 5 el
A -5 (B) e+

C e 1 D 1
(© e-3 D) 3

dy 1-y’
The differential equation = v determines a family of circles with
X y

(A) Variableradii and afixed centre at (0, 1)

(B) Variableradii and afixed centre at (0, —1)

(C) fixedradius 1 and variable centre aong the x-axis
(D) fixedradius 1 and variable centre along the y-axis
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54.

5sS.

56.

57.

The value of | for which the straight lines

x-2 y z-1 x-3 y-1 z-7
=——= and = = i i
> 3 4 | 4 > interesect is
A) 1 (B) 2
<© 3 (D) 5
x-3 y-1 z-4
The foot of the prependicular from (0, 2, 3) to the line s = 2 3 is
If the vectors are not perpendicular to each other and if then
(A) (B)
C D) rF=Cx c-a b

(©) (D) b-a

Ifd +b+¢ =0, |d]|=3,

b ‘ =5, | ¢ | =7, then the angle between

(A) (B)

A ©
§_' 3 he maximum value of P = 40x + 50y subject to the constraints 3x +y <9, x+2y <8, x=0, y=0 is
(A)

59.

60.

120 (B) 230
(C) 200 (D) 210
The weighted arithmetic mean of the first n natural numbers whose weights are equal to the
corresponding numbers is given by

(A) (B) % (2n+1)

© 3@+ © Lene

Three persons A, B, C are to speak at a function along with 7 other speakers in a random order. The
probability that A speaks before B and B speaks before C at the function is

3 1
M)ig (B) s
3 1
© 7 @)g
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