MATHEMATICS
{(Option II)

x - |x

1. The function f{x) =

{A) all x
{B) all x except zero
{C) x=0 only
{D) None of the above
2. The value of ¢ in (0, 4) such that the function f{x) = (x — 1) (x = 2) (x-3)
- satisfies Lagrange’s mean value theorem is :

is continuous for :

2
Ay 1z ﬁ
2
(By 2t 73
. 2
© 3tz
2
D) 212 3
1 1/x
3. What is the value of lim [;J ?
(A) -1
B) 0
) 1

(D) None of the above
4. What is the (n + 1)th derivative of ¥y = x" log x ?

n!
(A) o
{n+ 1)
®
n!
(8] 2
( D!
O n+2
x
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What is the radius of curvature at any point of the cardiod 2gp® = /® 7

N |
(B) 4
3p
4nr
o 5
my S8 |
6. What is the number of asymptotes of the curve y2 = 8x ?
({A) zero
(B) one
(C) two
(I} three
T. What is the modulus of the complex number 1 ~ cos 2a + i sin 20 ?
(A) 2cosw
(B) cos—
R
(C) 2sino
D) sin2
2
P A
8. What is the continued product of the four values, of [COSE + lSlngJ Z
{Ay O
B 1
{C) 2

(D) None of the above
Stat. 16



9. What is period of tenh x ?

(A} ni

(B) 2m
ni

(C) Bl

(D) None of the above
10. What is the sum of the series ?

sina + sino sin 2 + sin®a sin3a +....

to infinity ?

a sin‘a

(A) 1+ sin2«x + sino

B sin? o

(B) 1 - sin 20 + sin®a
sin o

(C) D)

1 —s8in2u - sin“a
{D} None of the above

11.  If a tangent to the parabola 2 = 12x makes an angle of 60° with the axis,
then the point of contact is :

@ (1,2V8)
® (2 2V3)
© (143)

(D) None of the above
12. What is the equation of the director circle to the ellipse 9x2 + 432 = 1 ?

(A)  36(x% - y%) =13
(B) 36(x%+ %) =13

(C)  13(x% + y%) = 36
(D} None of the above
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13.

What is the sum of the eccentric angles of the feet of the normals drewn
from any point to the ellipse 5%x% + a%y? = ap? ?

(&)  2nx |

B 4nn

C @n+nxn

* (D) Nomne of the above

14,

13,

18,

Stat,

The difference of the eccentric angles of the extremities of two conjugate
diameters to the ellipse is :

@ 3
®) %
© 7
® 3

The equation of the normal to the hyperbola Bx? — 4y% = 20 at (2. Jﬁ) is

(A) 2432 +6y+9/3=0
(B) 243x-5y+9/3=0

(€) 2J3x+5y-98=0
(D) None of the above
What is the latus rectum of the parabola 242y +y ~2x-1=0 ?

4.
7
1
® T
2
© 75

(D) None of the above
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17.

18.

19

20.

Stat.

; . T s i
If a straight line makes an angle of " with each of x-axis and y-axis, then

the angle which it makes with z-axis is :

(A)

- (B)

(€

D)

N A

|

i
g

None of the above

What is the equation of the plane through the point (2, 3, 4) and parallel
to the plane bx — 6y + 72 = 3 ?

(&)
B
()
o)

5x + By + Tz = 20
Sx+By-T72=20
Sx-6y-Tz=20
None of the above

When two straight lines are said to be skew ?

(A)
(B)
(©)
D)

they are paralle]
they are intersecting
they are neither parallel nor intersecting

None of the above

What is the equation of the sphere which passes through the origin and makes
equsal intercepts of unit length on the axes 7

(A)
(B)
(&)
O

X+y2+2=x+y+z
-y - =xty+z
oy s oxryez
Wy _axtysz

18 PT0.



22.

23,

24.
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What is the equation of the plane which cuts the sphere x? 4 4% 4 2% = g%
in a circle with centre (1, 2, 3) ?

(A x-2y+32=14
(B) x+2y+3z=14
(C) x-2y-83z=14
(D) None of the above

If two spheres of radii 3 and 4 cut orthogonally, then the radius of the common
circle 1s

' 5
(A) 12
12
(B} &
12
(C) N
5
D) 1

The equation of the ¢one whose vertex is (0, 0, 0) and whose base is the curve
ryl=d z=2i8:

(A x?+y2=2°

(B) x%-y2=2°

©) 22+z%=35°

M yr+2=2x"

x—2 . y=Y  e=d

What is the condition for the line to touch the ellipsoid

l m n
3x% + 892 + 2% =¢% ?
(A) 6l+8m+3n=0
B 6/-8n+3n=20
(C) Bl+8m-3n=0
(D) None of the above
20



25, What is the number of normals that can be drawn from any point to the
conicoid gx? + by2 + c22 =1 ?

(a) 3
B) 4
C 5
@) 6

ex
26. I i (1+ xlogx) dx equals :
(A) e*logx +¢
(B) loglegx +c¢
(C) e* +logx+c
D ee*-logx+c

J' dx
27. (x+2) yxr -1 equals :

2 =1 x-1
{(A) 7§tan [ 3 -]+c

2 2 x-1
(B) Eta [ 3 ]+c
(© %tan'l(x;1]+c
V3, x—l}
(D) 7tanl 3 /+c
n/4
28. Iff,,=J0 tan" x dx, then f, + f,_, equals ;
i :
@A) 3
1
® 52
1
© w1
1
) -

Stat. 21 PE.O.



28,

30.

31,

32,

Stat.

nf 1/n
o Ahis :
o Z [n"J equals :

(A) e
1
(B) s
(C) L2
1
D) 2
The area of a loop of the curve 3qy% = x(x - )2 is :
8a?
@) 1543
8a?
(B) 1546
8q2
(C) 573
8a?
) 378
A vector f is seid to be irrotetional if :
(A) div f=0
(B) curl f=0

(C) grad f=0
(D) None of the above
What is the integrating factor of the differential equation :

X CO8 x[g%) + y{xsinx + cogx) =17

{A) «xBecx
(B} xtanx
(C) =xsinx
() xcosx

22



33.

34,

35,

36,
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What is the particular integral of the differential equation :
' 2

ngx——g +4x%+ 2y=¢*?

(A)  ge*
(B) x2ex
© Le

4

1

—e
D) -

What is the singular solution of the differential equation p% + y2 = 1 ?
A) y=1y=-1

(B) y=1y=2

C y=0y=-1

(D) None of the above

What is the solution of the differential equation y = 2px + y?p® 7

(A) y2 =cx? + %cs

{B) y=cx+%c3

© Peexrd
8
D = cx? + %03

IfFA=(2 1 2|, then the value of & so that A2 — 4A - 51 = Q is :

2 2@ A
A 1
(B) 2
(C) zero
o -1

23 2.0



37. If A= B + iC, where A is Hermitian and B is real symmetrie, then what
is C ?
(A) real, symmetric
{B) real, skew-symmetric
(C) imaginary, symmetric
(D) None of the above

0 2+ 3i
38. If A= , then A is :
-2-3¢ 0

(4) skew Hermitian
(B) syfnmctric
(C) skew-symmetric
(D) None of the above
39.  The rank of the matrix of order 4 X 5 whose every element is unity is :

Ay 1
(B} 2
{Cy 3
@) 4
40. If A and B are two square matrices of order n (each), then Rank (AB) = %,
where :

(A) k2> Rank A + Rank B + n
{(B) k£ > Rank + Rank B - n
(C) % > Rank — Rank B - n
{D) None of the above

1 4
41.  What is the sum of the characteristic roots of the matrix L J ?

(A)
(B)
(C)

(D)
Stat. 24
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42,

43.

44,

45.

Stat.

If A is a square matrix of order 7 with rank 5, then the number of linecarly
independent solutions of the equation AX = 0 is :

4) 2
B 5
€ 7
@) 12

If the sum of any two roots of the equation x — Px2 +gx—r=0 ig zero,
then :

(A pr=g
B) pg=r
(C) gr=p
D) por=1

What are the roots of the reciprocal equation ?
_ ; xt ~104® +10x® - 10x +1=0

(A) 3+242,2+45

(B) 3:2J2,2+43

(©) 3+42,2:438
(D) None of the above

If o, B and y are the roots of the equation 2% — px? + gx — r =0, then the

1
value of Z W is :

2_9

r

24+2
(B) D :2 q
© q2;22p

(D) None of the above
25 P.T.O.



46.  To remove the second term of the cubie x° — 1252 — 6x — 10 = 0, the roots are
to- be diminished by :

& -2 p
® 2
(C) -4
@) 4

47.  What is the supremum of the set :

{-1,‘—1,21,‘—1, } ?
2' 3" 4

A) -1
{(B) 0
{Cy 1

{D} None of the above
48. Which of the following is rot true for the real numbers x and y ?
@ Jx+3ls |2+ |
B fx-yzxd -
€ lxe-y<|«] -1yl
(D) None of the above
49. Which of the following is both closed and cpen ?
(A) the set of real nurnbers R
(B) the set of rational numbers Q
(C) Ix:0<x<i,xeR)
{Dy None of the above

yo |y
50. If {a,} converges and {b } diverges, then hm[——] equals

b,
VI
B) 1
© o
@ -1

Stat. 26
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25.
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What is the value of lim log|x| ?

(A) o

(B) 0O

€ 1

M -

The function f(x) =|x| +|x - 1} is derivable at :
A O

By 1

(¢ 2

(D) None of the above

If f(x) is bounded and integrable on [a, &), then which of the following is not
true ?

(A) |f(x)] 1s bounded on [a, b]

(B) © | f{x)] is integrable on [a, &]

(C)  |f(x)f is integrable on {a, b]

(D) None of the above

If f{x, y) = .f|xy|, then £f(0, 0) equals :

A -1
(B) ©
© 1
D) 2

What is the inverse of an element ¢ in the set R of real numbers with the
binary operation * defined by a*b=a+b+ab ?

a
@ a1
-Q
B a1
a
© -1

(D) None cof the above

A P:T. Q.



56. What is the order of the alternating group A, of all even permutations of

degree 5 7
(A) 5
(B) 15
{C) 3¢
Dy 60

57. What is the number of subgroups of order 3 in a group of order 6 ?

{A) at most one

{B) at least two G I
© four e Cw
(D) five

58. Which of the following groups is non-abelian ?
(A) pgroup of order 3
(B) pgroup of order 4
(C) group of order 5
(D} none of the above

59. Which of the following cannot be the characteristic of an integral domain?

Ay 0
By 2
) 3
D) 4
60. If W, and W, are subspaces of a vector space V(F), then L{W, u WZ)
equals : :
A W, + W,
B) W, -W,
© W,
O W,
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