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Answer ALL questions. 

PART A — (10  2 = 20 marks) 

1. Find the particular integral of   xyDD cosh122  . 

2. Solve : 0242

2
2  y

dx
dy

x
dx
yd

x . 

3. The temperature of points in space is given by   zyxzyxT  22,, . A 
mosquito located at  2,1,1  desires to fly in such a direction that it will get 
warm as soon as possible. In what direction should it move? 

4. State Green’s theorem in a plane. 

5. Prove that a real part of an analytic function is a harmonic function. 

6. Find the invariant points of 
22 


z
z

w . 

7. Evaluate dz
zz

z

C
 


2
4

2  where C  is the circle 
3
1

2
1
z . 

8. Find the residue of   3

1
z
e

zf
z

  at 0z . 

9. State the first shifting theorem on Laplace transforms. 

10. Verify initial value theorem for    ttetf t cossin1   . 
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PART B — (5  16 = 80 marks) 

11. (a) (i) Solve the differential equation 22

2

2
x
e

y
dx
dy

dx
yd x

  by the method 

of variation of parameters.  (8) 

   (ii) Solve :     1433623323 2
2

2
2  xxy

dx
dy

x
dx
yd

x . (8) 

Or 

 (b) (i) Solve the simultaneous differential equations : 

    02;25  yx
dt
dy

tyx
dt
dx

. (8) 

   (ii) Solve 2
2

2

2
2 1

24
x

xy
dx
dy

x
dx
yd

x  . (8)  

12. (a) (i) Show that      kzyzxjzxyixzyF 2222 222   is 
irrotational and hence find its scalar potential. (8) 

  (ii)  Using Stoke’s theorem to evaluate rdF
C

  where  

  jxiyxF cossin   and C  is the boundary of the triangle whose 

vertices are  0,0 , 





 0,

2


 and 





 1,

2


. (8) 

Or 

 (b) (i) Prove     22 1  nn rnnr  and deduce that 
r
1

satisfies Laplace 

equation.   (6) 

   (ii) Verify Gauss divergence theorem for kzjyixF 222  , where S  
is the surface of the cuboid formed by the planes axx  ,0 , 

0,,0  zbyy  and cz  .  (10) 

13. (a) (i) Prove that  222 sin yxeu xy    is harmonic. Find the corresponding 
analytic function and the imaginary part. (8) 

   (ii) Find the bilinear map which maps the points iz ,1,0   onto the 
points  ,0,iw . Also find the image of the unit circle of the z  
plane.   (8) 

Or 
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 (b) (i) Prove that 
z
z

w



1

 maps the upper half of the z –plane to the 

upper half of the w –plane and also find the image of the unit circle 
of the z  plane.   (8) 

   (ii) Find the analytic function   ivuzf   where 

 sin22sin3 2 rrv  . Verify that u  is a harmonic function. (8) 

14. (a) (i) Evaluate 
  C

z

zz

dze
31

 if C  is 2z , by using Cauchy’s integral 

formula.   (8) 

  (ii) Evaluate 



0

44 ax
dx

.   (8) 

Or 

 (b) (i) Expand  
  31

1



zz

zf  in Laurent’s series valid in 31  z  

and also 210  z .   (8) 

   (ii) By using Cauchy’s residue theorem evaluate 
  

dz
zz

zz

C
 


212

cossin 
 

where C  is 3z .   (8) 

15. (a) (i) Apply convolution theorem to evaluate 
  












222

1

as

s
L . (8) 

   (ii) Find the Laplace transform of the following triangular wave 

function given by  











2,2

0,
tt
tt

tf  and    tftf  2 . (8) 

Or 

 (b) (i) Find the Laplace transform of 
t
ee btat 

. (4) 

   (ii) Evaluate dttte t cos
0

2


  using Laplace transform. (4) 

   (iii) Solve the differential equation tey
dt
dy

dt
yd  232

2

 with   10 y  

and   00 y , using Laplace transform. (8) 

————————— 


