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(1) All questions are comPulsorY.

iZ; Oru* neat diagrams wherever applicable'

(3) Assume suitable data, if necessary'
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Solve any two questions out of three: (05 marks eacl-r)
Q1

03co1
a) If li e-zt sin(t * c) cos(t - a) dt - 1, then find a

03co3
b)

co5

10

Verify the Cayley-Hamilton theorem for the matrix A-=

hence, find ,4-1.

?1
and

z
3

-zr+
c)

Q2 Solve any two questions out of three: (05 marks each)

03coz
FindL-1{*#}a)

03co4
b) If u, v are harmonic conjugate functions, show that uv is aharmonic function

co6

10

If o = xs + y3 + z3 -3xYz,f'nd (a) 7.Vo

whereF=V@.'

(b) divF (c) curlFc)

20
Q.3 Solve any two questions out of three. (10 marks each)

7
i) Find t {cosh 

t' I: r'sinhxdx}
03

J

co1

ii) If /(t) - (sin 2r - cos 2t)2, obtain Ltf U)j

a)
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Find the Fourier series for f (x) = 1- x2 when -1 3 x 31'

03

03
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7
i) A function f (x) is defined within the range (0' 2n) by the relations

( x, }Sx<n
flx)=lzo-*, ru<x1?n.

Prove that: f (x) :; - ; (."t x + |cos 3x + $cos Sx+")

03co3

J

b)

ii) Obtain Fourier Cosine transform for /(r) =
x,

2-x,
0,

0<x<1
7<x<2

x>Z
7

i) Show thar the matrix o = [ -3 i tl ,, u,u*onisable' Find the diagonal

L-ra B 7l
form D and the diagonalizing matrix M'

UJcos
c)

20
Solve any two questions out of three. (10 marks each)

Q.4

6
using Convolution Theorem7

i) Find L-1 [ (s+3) (s2 +2s+2)

03c02

4
ii) Find r-1 ftos (, . r)]

a)

6
i) Construct an analytic function whose real part is

u : e-* t(x' - Y') cos Y * ZxY sinYj

03c04

4
ri)lt f (z)andT6 are both analytic, prove that f (z)is constant'

b)

6
i) Verify Green's Theorem in the plane fot l, (x! + y2)dx + x2dy where C is

the closed curve ofthe region bounded by y : x andy = v2

03co6

4

c)

ii)Prove that(yz - z2 +3yz -Zx)t+ (3xz*Lxy)i + (3xy -2xz +21fr'

is both solenoidatr and irrotational

*16rr {<** * *** ** i' *+**** *** I
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Jl(1+t) -(1-,) I

ii) prove rhat the eigen values of ltr'*,i ,r'-,, I 
ut. of ttnit modultrs'

l, 'z l


