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Answer ALL Questions 

PART A - (10 x 2 = 20 Marks) 

1. Find the particular integral of (D
2 
+ 4)y = π.    

2. Transform [(2x+3)
2
 D

2
 -2(2x+3)D -12 ] y = 0 into an ordinary differential equation. 

3. State Green’s  theorem. 

4. Find ‘a’ such that       kazxjzyiyxF


 23  is solenoidal. 

5. Test the analyticity of the function .)( zzf   

6. Prove that an analytic function with constant real part is constant. 

7. Find the residue of 𝑓 𝑧 =
𝑧2

 𝑧−1 2 𝑧−2 
 𝑎𝑡 𝑧 = 2. 

8. Expand   
2

1

z
  at  z = 1 in a Taylor’s series. 

9. State and prove the shifting property in Laplace Transform. 
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10. If   
 

3

2



s

s
tfL , find the value of  tf

t 0
lim


 

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) (i) Find the directional derivative of 
32

yzxy   at the point  1,1,2  in the         

  direction of kji


22  .                  (8) 

  (ii) Prove that       kyxzjzxizxyF




223
336  is irrotational vector and 

   find the scalar potential such that F


.              (8) 

Or 

 (b) Verify Gauss divergence theorem for kzjxyixzF




 over the cube bounded        

  by  x = 0, x = 2, y = 0, y = 2, z = 0 and z = 2.                   (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) Find the image of 33  iz  under the mapping 
z

w
1

 .          (8) 

  (ii) Find the bilinear transformation which maps the points 1,,0  iz
                

 

   into 0,1,iw  .                     (8) 
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14. (a) (i) Using Cauchy’s integral formula, evaluate 




C

dz
zz

zz

)2)(1(

)cos()sin(
22


where C is the  

circle | z | = 3.                      (8) 

(ii) Using Residue theorem evaluate 


C

dz
zz

z

)2)(1(
 where C is the circle                                                  

 | z -2 | =1/2.                      (8) 

            Or 

(b) (i) Obtain Laurent’s series expansion for f(z) = 
)2)(1(

1

 zz  
in the region | z | < 2.

                    (8) 

  (ii) Evaluate 







2

0
sin45

d
, using Contour integration in the complex plane.        (8)      

15. (a) (i) Find the Laplace transform of a periodic function     

  𝑓 𝑡 =  
𝑡          0 < 𝑡 < 1
2 − 𝑡   1 < 𝑡 < 2

   and 𝑓 𝑡 = 𝑓 𝑡 + 2 .        (8) 

  (ii) Using Laplace transform, solve 
𝑑2𝑦

𝑑𝑥2
− 3

𝑑𝑦

𝑑𝑥
+ 2𝑦 = 𝑒3𝑡 ,  given 𝑦 = 2   and 

             
𝑑𝑦

𝑑𝑥
= 3 when 𝑡 = 0.               (8) 

Or 

 (b) (i) Use convolution theorem to find inverse Laplace transform of  
𝑠

(𝑠2+𝑎2)2
  (8) 

  (ii) Solve using Laplace transform 
𝑑2𝑦

𝑑𝑥2
+ 9𝑦 = 18𝑡  given that  𝑦 0 = 0 and           

         𝑦  
𝜋

2
 = 0.                                        (8) 
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