
(c) Find the rate of change of <I>= xyz in the direction of the normal to the surface X2y + y2x + yz2 = 3
at{1,1,1).. .

. , ,',( Z2 + 4

(d) State Cau~hy's Residue Theorem and hence evaluate ~ (Z- 2) ( Z + 3 i) dZ
Wher~ C is -

(i) I Z + 1 I = 2, (ii) I Z - 2 I = 2.
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(REVISED COURSE)

,, (3 Hours)

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 -

,( (.Z - 1)( Z- 2) dZ
j (Z-3)(Z-4)c

Where (i) C is I Z I = 3.5
(ii) C is I Z I = 4.

(b) Find Eigen values of adj A and A2 - 2A + I

,
Where

A=[~

3
4
0 ~ ]

r--

'. ' 2

2. (a) Find residue at the poles for the function f (Z) = Z 2(2; ,'.(Z+1) Z +4

(b) Find eAand 4A if A = [ :
(c) Prove that -

~

]
3 .
2

(i) v ( r" ) = n r" - 2 ;:

'", .. (
a.r

) a n(
,

a.
,

r) r
(II) v - = --

, r" r" r" +2

(d) Evaluate - .

,r-
3+i

J Z2 dZ
a

(i) along the real axis upto 3 and then vertically to 3 + i.
(ii) along the curve x = 3y2. '

2/t

f de . a>b>O.3. (a) Evaluate a + b Cos e I

0

I' ~

(2:tSL64

TV.8070

[Total Marks: 100
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6

Define Minimal Polynomialand derogatory matrix. Verifywhe.ther'A = -2
. 2

or not. i',

Prove that F =2xyz2i + [ X2Z2+ z Cos (yz) ]j + [ 2x2yz + y Co~(yz) ]K isa conservative vector field.

(b)

(c)

B( \ ~. 2)
Find fF. dr .

A(0.0,1)

(d) If A=[ ~

3

]
I .

, obtain An interms of A. Hence find A4.
3 .

-2
3

-~

2

J-~ is derogatory
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4. ,"(a) Find Laurent's 'Series expansion for f (Z) = Z(1-~-(( 2- Z) valid for the region 1 < I Z I < 2.
(b) If A is a symmetric matrix of order 3 and the Eigen values are 1..1= 8, 1..2= 2, 1..3= 2 and the

. correspondingoigonvectorsare X, =.[ -: }or ," X2= [ -~ ) for.2 ond X3 f~r .~ then,

Find (i) X3 corresponding to 1..3= 2
(Ii) Find AX1, AX2
(iii) Find A1OX3' ,

(c) Using Greens Theorem, Evaluate f (3X2 - 8y2 )dx+ ( 4y ..., 6xy ) dy where C is the closed curve
c ,

'. b6!Jnded by y = -IX and y = X2. , '

(d) Find the constants 'a' and 'b' so that the surface ax2'- byz = (a + 2)x will be orthogonal to.the surface
4x2y\ Z3 = 4 at (1, -1, 2). ' . "

5.
- 2 .

(a) Evaluate f (2 2)( 2 'ft '" dx; a> 0, b> O.- x +a "+b.
(b) Reduce the given Ouadractic form to cannonical form by Orthogonal Transformation and hence find

rank, index, signature and value class. 0 = 3X2 + 3y2 + 3Z2 - 2yz + 2zx + 2xy.

(c) Evaluate Sf (v x,i f.n dS where S is the surface bounded by x = 0, y= 0, x = a, y = band
s

F = (X2 - y2)i + 2xy j.

6. (a). Define: Singular point, Essential singularity, Removable singularity and Residue of a function.
(b) Prove that, if 1..is an Eigen value of A then f(1..)is an Eigen value of f(A).
(c) Using Cayley Hamilton Theorem, prove that - . '

[

1 2 -2

]
A-1 = A2 - 5A + 91 where A = '-1 3 O.

0 -2 1

.. (d) Evaluate Sf F. nds where F = (X2- yz), i + (y2 - zx) j + (Z2- xy) K 'taken over the Parallelopiped
5 '

0 $ x $ a, 0 $ Y $ b, 0 $ Z $ C.

. 2

7. (a) If f (K) = f 42 Z~~+ 4 and C is 4x2 + 9y2 = 36, Find (i) f(1), (ii) f(i),(iii) f'(i), (Iv) f"(-i).
c '

Is the following matrix diagonablo? Explain: A = [ ~

FindalgebraicmultiRlicityand GeometricMultiplicityof A.

[

1 0 O

J

If A:::: 1 0 1 show that An = An- 2 + A2 - I.
010

(d) Evaluate, using Divergence Theorem, Sf F .n dS, whereF = x3i+ y3j+ z3k and S is the surfaceof
s

(b)

2

2

0 n.

(c),

the sphere X2+ y2 + Z2= a2,
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