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Answer ALL questions. 

PART A — (10  2 = 20 marks) 

1. Find the Laplace transform of tt 2cos3sin . 

2. Find the inverse Laplace transform of 
12 



s
e s

. 

3. Find cba ,,  such that      jzybxiazyxF


23   kzcyx


33   is 
irrotational. 

4. State Green’s theorem in a plane. 

5. If ivu   is analytic, show that iuv   is not an analytic. 

6. Find the fixed points of the mapping 
z
zw





1
1

. 

7. Evaluate  
b a

xy
dydx

1 1

. 

8. Evaluate  
3

0

1

0

2

0

dzdydx . 
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9. Identify and classify the singularity of  
z
zzf sin

 . 

10. Find the residue of      21
1





zz
zzf  at 2z . 

PART B — (5  16 = 80 marks) 

11. (a) (i) Using Laplace transform, Evaluate 


 





 

0

coscos dt
t

btate t .  (8) 

  (ii)  Apply Laplace transform to solve   tetyDDD 323 133   

given that       20,00,00  yyy .  (8) 

Or 

 (b) (i) Apply convolution theorem to evaluate    2222

2
1

bsas
sL


 .  (8) 

  (ii) Use transform method to solve tex
dt
dx

dt
xd

 22

2

 with   20 x  

and 1
dt
dx

 at 0t .     (8) 

12. (a) (i) Prove that       kxzjxyizxyF


234sin2cos 232   is 

irrational and find  its scalar potential. (6) 

  (ii) Verify Stoke’s theorem for jxyixF


 2  in the square region in 

the xy- plane bounded by the lines ayaxyx  ,,0,0 .  (10) 

Or 

 (b) (i) Prove that     22 3  nn rnnrr 
.  (6) 

   (ii) Verify Gauss divergence theorem for  

         kxyzjzxyiyzxF


 222  taken over the 

rectangular parallelopiped czbyax  0,0,0  .  (10) 
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13. (a) (i) If   ivuzf   is an analytic function of prove that 















2

2

2

2

yx
 

   0log zf .    (8) 

  (ii) Find the image of the square whose vertices are iz  1 , 

ii 31,3   and i33   under the transformation 
z

w 1
 .  (8) 

Or 
 (b) (i) Determine the analytic function   ivuzf  , 

xy
xu

2cos2cosh
2sin


 .    (8) 

  (ii) Find the bilinear transformation which maps the points 0,, iz   
into the points  ,0,iW .   (8) 

14. (a) (i) Evaluate   
 



1

0

1

0

1

0
222

2 22

1

x yx

zyx
dzdydx

.  (8) 

  (ii) Find by double integration the area between the two parabolas 
xy 253 2  and yx 95 2  .   (8) 

Or 

 (b) (i) Evaluate by changing to polars, the integral   



a xa

dydxyyx
0 0

32

22

.   

     (8) 

  (ii) Evaluate  R

dzdydx
zyx 222

1
 throughout the volume of the 

sphere  2222 azyx  .   (8) 

15. (a) (i) Evaluate  


0
221 x

dx
 using contour integration.  (8) 

  (ii) Obtain Taylor’s series for    1
12 3





zz
zzf  about iz  .  (8) 

Or 

 (b) (i) Using contour integration prove that    





0
22

2

641
dx

xx
x

.  (8) 

  (ii) Obtain Laurent’s series expansion for      32
12





zz

zzf  in the 

region  3 Zz .    (8) 
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