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Answer ALL questions. 

PART A — (10 × 2 = 20 marks) 

1. Prove that ( ) kzjxyyziyx


2
33

2
22 −−+  is a solenoidal vector.  

2. State Green’s theorem. 

3. Find the particular integral of ( ) 22 12 xeyDD x−=++ . 

4. Convert the equation xy
dx
dyx

dx
ydx log22
2

2
2 =+−  into a differential equation 

with constant coefficients.  

5. State sufficient condition for the existence of Laplace transform. 

6. Find the inverse Laplace transform of 
3

2 23
s
ss +−

. 

7. Show that 
2z  is not analytic at any point. 

8. Find the invariant points of the transformation 
1
1

+
−=
z
zw . 

9. Define and give an example of essential singular points. 

10. Express  +

π

θθ
θ

0
sincos2

d
 as complex integration. 
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PART B — (5 × 16 = 80 marks) 

11. (a) (i) Find the directional derivative of zxyzx 224 +  at )2,1,1( −−  in the 

direction of kji


32 −+ .   (6) 

  (ii) Using Stoke’s theorem evaluate  ⋅
S

dsnfcurl 
 given 

kxzjyiyf


−+= 2  and S is the upper half of the sphere 
2222 azyx =++ .   (10) 

Or 

 (b) (i) Find nr∇  and hence prove that ( ) 22 1 −+=∇ nn rnnr . (6) 

  (ii) Verify Gauss Divergence theorem for kyzjyixzF


+−= 24  taken 

over the cube bounded by the planes 0,1,0 === yxx , 0,1 == zy  

and 1=z . 

12. (a) (i) Solve : ( ) xx exeyDD −− +=++ 22sin452 . (8)   

  (ii) Solve the differential equation ( ) xyD 2sec4 22 =+  by the method of 

variation of parameters.   (8) 

Or 

 (b) (i) Solve : ( ) ( ) ( )[ ]xy
dx
dyx

dx
ydx +=++++ 1logsin211
2

2
2 . (8) 

  (ii) Solve : ( ) teyxD 2232 =++ ; ( ) 023 =++ yDx . (8) 

13. (a) (i) Find the Laplace transform of the following functions : (8)  

   (1) 
t
te t sin−

 

   (2) tt cos2 . 

  (ii) Using Laplace transform, solve ( ) teyDD 32 23 −=++  given ( ) 10 =y  

and ( ) 10 −=′y .   (8) 

Or 
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 (b) (i) Using convolution theorem, find ( )( )






++
−

94 22
1

ss
sL . (8)  

  (ii) Find the Laplace transform of the square wave function defined by 

( )
( ) ( )










<<−

=+<<
=

atak

tfatfatk
tf

2
,

,
2

0,
. (8)  

14. (a) (i) Determine the analytic function ivuw +=  if 
( )yyyxeu x 2sin2cos2 −= .  (8) 

  (ii) Show that a harmonic function ‘u’ satisfies the formal differential 

equation 0
2

=
∂∂

∂
zz
u

 and hence prove that ( )zf ′log  is harmonic, 

where ( )zf  is a regular function. (8) 

Or 

 (b) (i) Find the image in the w-plane of the infinite strip 
2
1

4
1 ≤≤ y  under 

the transformation 
z

w 1= .  (8)  

  (ii) Find the bilinear transformation that maps the points iz ,1,0 −=  

 into the points ∞= ,0,iw  respectively. (8) 

15. (a) (i) Using Cauchy’s integral formula evaluate 
( ) +C

z
dz

z
e

4

2

1
 where C is 

2=z .   (4)  

  (ii) Evaluate 
∞

+0
44 ax

dx
 using contour integration. (12) 

Or 

 (b) (i) Obtain the Laurent’s expansion of ( )
652

24
23

2

+−−
+−=
zzz

zzzf  in 

523 <+< z .   (6)  

  (ii) Evaluate 
( ) ( )( ) −−−C zzz

dzz
321 4

3

 where C is 5.2=z  using residue 

theorem.   (10) 
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