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Answer ALL Questions. 

 

PART A - (10 x 2 = 20 Marks) 

1. Solve (x
2
 D

2
  + xD - 1) y = 0.    

2. Find the P.I of (D
3
 - 1) y = e

2x
. 

3. State Green’s  theorem. 

4. Prove that div r  = 3. 

5. Check whether xy
2
 is real part of an analytic function. 

6. Find the fixed points of w = 
1

43





z

z
. 

7. State Cauchy’s integral formula for first derivative of an analytic function. 

8. Expand   
2

1

z
  at  z = 1 in a Taylor’s series. 

9. Find L[ e
t
 sin 2t]. 

10. Define existence conditions of Laplace transform. 
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PART - B (5 x 16 = 80 Marks) 

11. (a) (i) Solve: (2x + 3)
2 

2

2

dx

yd
 -  2(2x + 3) 

dx

dy
- 12y = 6x.                          (8) 

  (ii) Solve (D
2
+4) y = x sinx.                              (8) 

Or 

(b) (i) Solve  (D
2
+2D+5) y = e

-x
 tanx  by method of variation of  parameter.               (8) 

 (ii) Solve  ty
dt

dx
sin  and  tx

dt

dy
cos   given x = 2,  y =0  when t  = 0.         (8) 

12.  (a) Verify divergence theorem for kzjyixF


222   where S is the surface formed  by  

  the planes x = 0, x = a, y = 0, y = b, z = 0 and z = c.                 (16) 

Or 

(b) Verify  Stoke ’ s  theorem  for kxjziyF


 ,   where  S  is  the  upper  half  

surface  of  the  sphere  x
2
  +  y

2
  +  z

 2
  =  1  and   C  is  its boundary.               (16) 

13. (a) (i) Prove that 
23 32 xyxxu   is harmonic and determine its harmonic conjugate.       

(8) 

(ii) Prove that the analytic function with constant modulus is also constant.  (8) 

Or 

(b) (i) If  ƒ(z) = u + iv  an analytic  function and  u  - v  = e
 x
  (cos  y  -  sin  y) find ƒ(z)   

interms of  z.                           (8) 

(ii) Find  the  image  of  │z - 2ί │  =  2,  under  the  transformation  w =  1/z.         (8) 

 

14. (a) (i) Evaluate dz
zz

z
c

52

4
2 


 , where c is the circle 21  iz using Cauchy’s  

    integral formula.                 (8) 

  (ii) Using residue theorem, evaluate 
  

dz
zz

zz
c

31

13
2

2




  where c is the circle 2z .  

                       (8) 

Or 
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        (b)  (i) Find Laurent’s series expansion of f(z) = 
)1)(2(

27





zzz

z
 valid 1< |z+1|<3     (8) 

.             (ii) Evaluate  






2

0
cos2

d
.                                                                   (8)      

15. (a) (i) Find the Laplace transform of 
t

te t 2sin

.          (8) 

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

      









ata

at
tf

2;1

0;1
            (8) 

Or 

 (b) (i) Find  the  Laplace  transform  of  the  Half-wave  rectifier  function 

 ,
2

,0

0,sin

)(





























t

tt

tf with )(
2

tftf 











 .                   (8) 

 (ii) Solve the initial value problem     .10',10,42'3"  yytyyy    (8) 
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