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N.B. (1) Question No.1 is compulsory.
(2) Attempt any four questions out of the remaining six questions.
(3) Figures to the right indicate full marks.

...

1. (a)

. The matrix A is given by A =[ ~

8 =A2 + 2A + I -- 6A-1

(b) ,::Evaluate f .d~ . where C is X2+ 2y2 = 16 and define simple po;e.
CSIn Z

2

3

0

-3

]~2 Find the eigen value of 8 where

5

5

.".

(c) Find fhe work done in moving~ particle once round the ellipse ~:- + y: = 1 in

the plane Z =0 in the force field given by
F = (3x-- 2y) i + (2x + 3y) j + y2k

(d) Prove that 4Jn" (x) = In 2(X)- 2Jn(x) + In + 2(x), .t

5

5

. {2 (2
2. (a) Prove that J,1/2(X)=V~sin(x). Hence prove that J-1/2(X)=V~cos(x)

(b) Show that the map of real axis of the Z-plane is a circle under the transformation
2

w = :. Draw the figure.Z+I

6

7.

....... (c) If A =
[

3/2
1/2

1/2

]
determine A10 and 4A.

3/2
7

3. (a) Find the eigen values and eigen vectors of a matrix A =[ i

1

2

2 i 1

6

(b) Evaluate the line integral J(3x2ydx + 2y3XdY) where Cis the circle X2+ y2 = 1,
c

counter clockwise from (1, 0) to (-1,0). ..

(c) If F = (2Y~."T3Z2 -- X2) i + (2Z2 + 3X2-- y2) j + (2X2 + 3y2 - Z2) K and Shis)he
surface enclosed by X2+ y2 -- 2ax + az =0 and Z ~ 0, using Stoke's theorem

evaluate ff(vx F).ds
s .

7

7

[TURN OVER
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4. (a) Find the bilinear transformation which maps the points z =00, i, 0 onto the point
0, i, 00. Also find fixed points.

e2z.dz
(b) Evaluate f "" 4 where C "is the (i) circle I z ~ 11 = 3(ii) circle I zl = 0 .5

c (z+1)
(c) Find the rank and signature of the real quadratic form -

2xf + ~ - 3~ - 8X2X3 =4X1x3 -12x1x2

and reduce it to normal form through congruent transformations.

6

7

7

5. (a) Using Green's theorem evaluate 1=§ [ (xy + y2)dx + ~dy ] where C is the closed
" c

curve of the region bounded by y =x and y =X2.

6 sin(2x)
(b) If f(z) =u + iv is analytic and u + v = 2 2 "" . Find f(z)

eY + e-- Y-'-2 cos(2x)

z2 -1
(c) Obtain Laurent's series for f(z) = 2 around z =1z + 5z + 6

6

7
.:;/

7

6. (a) Prove that d~[XJnJn+d=x[J~-J~+1]
6

21t sin29 d9

(c) Evaluate f 5 - 4 cos0
7

3
(1

.
)

" 3
(1

.
)" x +1 -y -I

7. (a) If f(z) = 2 2 when z * 0
"" x +y

=0 when z =0
then prove that (i) C - R equations are satisfied at origin But

(ii) f'(O) does not exist.

[

1 0 0

]
(b) A = 1 0" 1 find A50

0 1 0. "

(c) IfF =2x2yi- y2j + 4XZ2k and S is the closed surface in the first octant bounded
by the cylinder y2 + Z2 =9 and x =2 then using Gauss divergence theorem

evaluate If N.F ds .
s

6

"7

7

[0
c

-b](b) Showthat the matrixA= ... -
0 satisfies Cayley-Hamilton Theorem 7

-a

where a, b, c are positive real nos.
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