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N.B.(1) Question NO.1 is compulsory.
(2) Solve any four questions from the remaining six questions.
(3) If in doubt, make suitable assumption, justify your assumption and proceed.
(4) Figures to the right indicate full marks.

.

1. (a) State and prove Cauchys-Integral formula.
(b) Integrate xz along the st. line from A (1, 1) to B (2, 4) in the complex plane.

[

1 2 3

]
(c) The matrixAis defined as A ~ 0 - 2 6

0 0 ~3

find the eigenvalues of 3A3+ 5A2+ 6A + I.

(d) Findthedirectionalderivativeof ~ = 1 ~ at P (1,-1,1) in the directionof
( x2 + y2 + Z2) 2
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a = i + j + k.

. 4z + 3
2. (a) Represent the function f(z) =

z(z-3)(z+2)

(i) within I z I = 1
(ii) in the annular region between Iz I = 2 and Iz 1=3.

. . .

[
cosB sinB

]
(b) Venfy Cayley-Hamilton theorem for A =

.

' and hence find A-1.
. . -smB cosB

(c) Show that the vector function F = (x2- yz) i + (y2- zx) j + (Z2- xy) k is irrotational.
Find scalar potential ~such that F = V ~.

in laurents series: 6

6

8

[

4 1

]

"

3. (a) Find a matrix Pwhich diagonalizes the matrix A = 2 3 . verify that P-1AP=.,0

--- where D is the diagonal matrix.'-

6

2

,,(b) Determine the residue at the poles forthe function f (z) = Z 2

( Z2 + 3z + 2) ,

6

(c) Verify Green's theorem for f (y - sin x) dx + cos xdy where C is the plane trianglec
8

Jr" 2x
enclosed by the lines y = 0, x = - and y = - .

2 Jr



4. (a) Define minimal polynomial and Derogatory matrix. Test whether the matrix 6

r

7 4 -1

J
A = 4 7 -1 is derogatory ?

-4 -4 4

f sinnz2 + COSnz2

(b) Evaluate. 2 dzC z +3z+2

where C is (i) I z I = 1
(ii) I z I < 2

6
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(c) Apply Stokestheorem to evaluate'

f [(x + 2y) dx + (x - z) dy + (y - z) dz]c "

Where C is the boundry of the triangle with vertices (2, 0, 0), (0, 3, 0) and (0, 0, 6)
oriented in the counter clockwise direction.

8

5. (a) Provethat (i) V
{
v.~ }

- 2----r
r" r3

6

(
--> --» -->

(ii) v x a x r = 2 a where a is constant vector.

3 1

2 2

(b) If A = then find eA and A 10 6

1 3

2 2

x a x

(~) (i) Show by the method of residues that f 2 2 de = r 2
0 a + sin e " 1 + a

,..

,-
8"

<X>

J
dx

(ii) Evaluate x 4 + 1 6
0

[

2 -1 1

]
6. (a) Test whether the matrix A = 2 2 -1 is diagonalizable.

1 2 -1

(b) Evaluate J F. dr where F = (x2+ y2)i - 2xyj and C is the rectangle in the xy~plane
c

6

6

7.

bounded by Y= 0, x = a, y = b, x = 0

(c) Apply Divergence theorem, to evaluate If F.dswhere F = 4xi - 2y2j+ z2kand S iss

the region bounded by y2=4x, x = 1,z = 0, z = 3.

[

-2
(a) (i) 10.,,1'A2andA3 are the eigenva1ues ofthe matrix -5

-9

then find the value of (i) A1+ A2 + A3
(ii) A1'A2A3

(ii) Prove that the characteristic roots of a Hermitian matrix are real.

J
4z2 + z + 4

(b) If f(a) = a" dz and C is 4x2+ 9y2= 36z-c

then find (1) f(1) (2) f(i) (3) f(i) (4) f'(i)
(c) Reduce the quadratic form q = 2X2+y2 - 3Z2- 8yz- 4xz + 12xyto real canonical form

and find its rank, index and signature.
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