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N.B. (1) Question No. 1 is compulsory.
(2) Answer any four questions from Question Nos. 2 to 7. ©
(3) Answers to individual questions must be grouped and written together.

1. (a) State Cauchy's Integral formula and hence evaluate — . 5
(Z-1)(2-2) '
dZz
i(z—sxz-4)

Where (i) CislZ1=35
(i) CislZl=4.

(b) Find Eigen values of adj A and A2 — 2A + | L5
T2 & 4
Where A=|0 4 2
0:0:0 0 3

(c) Find the rate of change of ¢ = xyz in the dzrectlon of the normal to the surface x? y + y2x + yz2 = 3 5
at:{(1; 1, 1)..

4 ¥ * F: 5
(d) State Cauchy's Residue Theorem and hence evaluate § (2 2 Z+3|)dz
i . Where Cis —
B 1Z+11=8 {)y IZ+-25=g
: . : : s
2. (a) Find residue at the poles for the function f(Z)= 3 . 5
(Z+1) ( 2% 4 ) :
8 v
(b) Find e? and 44 if A= f g 5
' z 2
(¢) Prove that — : : : 5
(i) V( e ):nr"'2F
¢ & a-ir)_a n(ar)r
(ii) V( /o )=I'_n_ r"_+2
(d) Evaluate —
3+i
j’ z2dz
L:]
(i) along the real axis upto 3 and then vertically to 3 + i. 5
(i) along the curve x = 3y2. ' 5
2n :
de . . 5

3. (a) Evaluate Jm, a>b>0.
0



: B =g 2
(b) Define Minimal Polynomial and derogatory matrix. Verify whether A = | -2 3 -1 |isderogatory 5
- S TR
or not.
(c) Prove that f=2xyz"’i+[ ez +2zCos (yz) ]1+[2x yz+yCos (vz) ]K is a conservative vector field. 5

1.—2

Find _[F dr
A(0,0 1)

5 ‘3 :
(d) If A=[ i ] , obtain A" interms of A. Hence find A4, 5
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4. (a)

(b)

(c)

(d)

5. (a)
(b)
(c)

6. (a)
(b)
(c)

VR ()

7. (a)

(b)

(cr

(d)

' _ 2
Find Laurent's Series expansion for f(Z)= 7 1__22 ):f 5-7) valid for the region 1 <1 Z | < 2.

It Ais a symmetric matrix of order 3 and the Eigen values are A, = 8, A, = 2, A; = 2 and the

2 2>
corresponding eigen vectors are X, =| -1 |fork,, X; =
1

for A, and X, for A, then,

- OMN|=

Find (i) X, corresponding to A, = 2
(i) Find AX,, AX,
(iiy  Find A0X,.

Using Greens Theorem, Evaluate § ( 3x? - 8y? )dx+( 4y —6xy )dy where C is the closed curve
C

. bounded by y=+/x and y = x2.

Find the constants ‘a’ and ‘b’ so that the surface ax? - byz = (a + 2)x will be orthogonal to the surface
4x%y + 28 =4 at(1, -1, 2). '

Evaluat I x*
valuate

. ()<2+a12 )(x2+b2 )
Reduce the given Quadractic form to cannonical form by Orthogonal Transformation and hence find
rank, index, signature and value class. Q = 3x2 + 3y? + 322 — 2yz + 2zx + 2xy.

dx:a » 0,0,

Evaluate H (V x,f? f-ﬁdS where S is the surface bounded by x =0,y =0,x=a,y =b and
s
F=(x2-y2)i+2xyj.

Define : Singular point, Essential singularity, Removable singularity and Residue of a function.
Prove that, if A is an Eigen value of A then f(A) is an Eigen value of f(A). :
Using Cayley Hamilton Theorem, prove that —

1 2 =2
A-' = A2 - 5A + 9] where A=| -1 3 0
0o -2 1

'S

Evaluate H F.Ads where F = (x2-yz)i+ (y2-2x)j+ (z2-xy) K taken over the Parallelopiped
g ;

O<x=<a, 0<y=zb 0<cz<c.

I f{K):JM and C is 4x2 + 9y2 = 36, Find (i) f(1), (i) f(i), (Giii) £'G), (iv) £°(=i).

Z-K
c
: Fr - L
Is the following matrix diagonable ? Explain:A=| 0 2 0
Dr D 2

Find algebraic multiplicity and Geometric Multiplicity of A.

1.0
oA =d 1 00 1 show that A" = A"~2 4 AZ — |,
k] 0

Evaluate, using Divergence Theorem, H F.AdS, where F = x3i + y3 + 2% and S is the surface of
s

the sphere x? + y2 + z2 = a2,



