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The candidates shall limit their answers precisely within the answer-
book (40 pages) issued to them and no supplementary/continuation
sheet will be issued.

Note : Attempt five questions in all, selecting one question each
from section A, B, C & D of the question paper and all the
subparts of the question in section E.

SECTION - A

1. (a) For what values of a and b do the equations x+2y+3z=6,
x+3y+5z=9, 2x+5y+az=b have (i) no solution (ii) a unique
solution (i) more than one solution? (10)

(b) Find the characteristic equation of the matrix

A= and hence find the matrix represented by

- O N

1
1
1

N ©O =

A® —5A7 +TA® —3A°% + A* —5A° +8A? —2A +| (10)
2. (a) If A be an eigen value of a non-singular matrix A, show
that 1_;‘_‘ is an eigen value of the matrix adj. A. (8)

(b) Reduce 3x* —2y® —z° —4xy +8xz+12yz into canonical
form by orthogonal transformation. (12)
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SECTION - B
~(x-a)t
Prove that if f(x,y)=—=¢€ * , thenf_ =f . (10)
\E xy yx
. , . X ¥
Verify Euler’s theorem for u=sin ;Han - (10)
If u=f(x*+2yzy*+2zx), prove that
ou ou du
2 _x)—+(x* —yz)—+ (2 - xy)—=0
(¥ -2~ (x" -y )ay & =" (10)
Given x+y+z=a, find the maximum value of x™.y" z".
(10)
SECTION - C
a 2a-x
Change the order of integration in _[ _[ xy dy dx and
0 %
hence evaluate the same. " (10)

Find the volume of the tetrahedran bounded by the co-

, X y z

ordinate planes and the plane —+~-+—=1. (10)
a b c¢

Prove that B(m,n)= (m)\—(ﬁ). (10)

(m+n)

Using triple integration, find the volume of the solid

X 213 213 z 213
bounded by the surface [;) +(1] +[E) =1. (10)

b
SECTION - D
If tan(o +iB) = x + iy, then prove that
(i) x*+y*+2xcot2a=1 (3)
(i) x2+y? -2y coth 28 =1 (3)
(i) xsinh 2P = ysin 2« (4)
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Sum the series

COS(I+ cos 20 N cos 3o
cosa 2lcos’a 3lcos’ o

Fmmmmm oo (10)

Prove that

[cosa —cosB) +i(sina —sinp)|" +[(cosa —cosB) - i(sina —sinp)]’

P sinﬂ[“;ﬁ')ms[”(“ *;*ﬁ)} (10)

Find all the values of [(1+ i\/i)hr3 +(1 L i\/g)“]_ (10)

SECTION - E

1
Find the rank of the matrix ; |2
1

w w N
A W
N = N

Using Cayley-Hamilton theorem, find A8 if

aols 2

Find the first order partial derivatives of

u= 5tan"[ij
y X

Expand e* siny in powers of x and y as far as terms of
the third degree.

a(r, 6)
- 2 2 0=t -1 i )
If r=yx°+y°, an ' evaluate X, y)

7_7
/2 acos® va -r

Evaluate the integral J
0 0 0

r dz dr de.

0
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(cos36 +isin36)° (cosO —isin®)®
(cos56 +isin50)’ (cos20 —isin20)°

Simplify
Separate cosech (x+iy) into real and imaginary parts.

lim f(x, ;
Prove that , im = f(X.¥) does not exist,

X%y

where f(x, y)= oy (%, y)#(0,0).

Are the following vectors linearty«dependent? If so, find a
relation between them.

X, =(2,-14), X, =(0,12), X, =(6,~116). (2x10=20)



