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Answer ALL Questions 

PART A - (10 x 1 = 10 Marks) 

1. Find the complementary function for the differential function   0522  yDD  

(a)  xBxAe x sincos         (b)  xBxAe x 2sin2cos2    

 (c)  xBxAe x sincos        (d)  xBxAe x 2sin2cos   

2. What is the particular integral of the solution of   xeyDD  12 ? 

(a) xe
3

1
    (b) xe

4

1
    (c) xe

2

1
    (d) xe

4

1
  

3.     22 1  nn rnnr  reduces to Laplace equation when n  is 

  (a) 0     (b) 1     (c) -1    (d) 2 

4. If kzjyixr


  then div r


 is  

  (a) 1     (b) 0     (c) 2    (d) 3 
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5. If  
1

1
2 


z

zf   is analytic everywhere except at 

  (a) 1z     (b) iz      (c) iz     (d) iz   

6. The analytic function with constant real part will be 

(a) Analytic    (b) Constant    (c) Real    (d) Zero 

7. The value of  
c

3z2

dz
 where C is the circle z =1. 

  (a) 0     (b) i2      (c) i2    (d) i  

8. If 1z  is a simple pole of  
12 


z

z
zf ; the [Residue of  zf ] z =1  is 

  (a) 0     (b) 0.5     (c) 1    (d) 1.5 

9.  3tL  is equal to 

  (a) 
3

!3

s
     (b) 

4

!3

s
     (c) 

4

!3

t
    (d) 

3

!4

s
 

10. 












4

1
2

1

s
L  is equal to 

(a) t2cos     (b) t2sin     (c) t2cos
2

1
   (d) t2sin

2

1
 

PART - B (5 x 2 = 10 Marks) 

11. Reduce   xyxDDx 2722  into a differential equation with constant coefficients. 

12. State Stokes theorem. 

13. Prove that the function yxxyyxu 32222   is harmonic. 

14. Define Cauchy’s residue theorem. 

15. State the conditions under which Laplace transform exists. 
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PART - C (5 x 16 = 80 Marks) 

16. (a) (i) Solve   .2sin232 xxyDD                 (8)  

  (ii) Solve    xxyxDDx logcos43 222  .            (8) 

Or 

(b) (i) Solve     .4322
2

2
2

 xy
dx

dy
x

dx

yd
x             (8) 

 (ii) Solve xy
dx

yd
2sec4

2

2

  by the method of variation of parameters.       (8) 

17. (a) (i) Determine a and b so that the vector             

      kzbyzjyzaxiyxF 22232 323   is irrotational and hence find its 

   scalar potential   such that F .                 (8) 

  (ii) Using Green’s theorem in plane for   
C

dyxdxyxy 22 where C is the region 

   bounded between 2xy   and .xy                 (8) 

Or 

(b) Verify Gauss divergence theorem for kzjyixF 222   taken over the cube 

bounded by .1,0,1,0,1,0  zzyyxx           (16) 

18. (a) (i) State and prove any two properties of analytic functions.           (8) 

  (ii) Construct the analytic function   viuzf   given that       

   .sincos yyevu x                   (8) 

Or 

 (b) (i) Find the image of the circle 11 z  of the z-plane under the mapping .
1

z
w 

                          (8) 

  (ii)  Find the bilinear transformation that maps the points  iiz ,0,  into the                  

   points  .1,,1 iw                     (8) 
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19. (a) (i) Evaluate 




C

dz
zz

z

42

1
2

 where C is the circle .21  iz            (8) 

  (ii) Find the Laurent’s series expansion of the function  
23

1
2 


zz

zf  in the           

   region .21  z                    (8) 

Or 

 (b) (i) Evaluate 
    



C

dz
zzz

z

21

34
, where C is the circle 

2

3
z  by Cauchy’s                    

   residues formula.                        (8) 

  (ii) Apply contour integration to evaluate  






2

0
cos45

d
.           (8) 

20. (a) (i) Find  52 teL t                     (4) 

  (ii) Find 






 

t

at
L

cos1
                   (4) 

  (iii) Find Laplace transform of full sine wave rectifier                                                            

    

























2
,0

0,sin

t

ttE
tf and   .

2
tftf 













                  (8) 

Or 

(b) (i) Using Convolution theorem find 
  













222

1

as

s
L .           (8) 

 (ii) Using Laplace transform solve the differential equation 423
2

2

 y
dx

dy

dx

yd
 

 given that   20 y  and   30 y .               (8) 

 

 


