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Answer ALL Questions 

PART A - (10 x 2 = 20 Marks) 

1. Find the particular integral of  D2 + 2D + 1 y = e−xcosx.    

2. Transform the equation    2𝑥 + 3 2 𝑑2𝑦

𝑑𝑥2
− 2 2𝑥 + 3 

𝑑𝑦

𝑑𝑥
− 12𝑦 = 6𝑥. 

3. Evaluate  2𝑥 − 𝑦 𝑑𝑥 +  𝑥 + 𝑦 𝑑𝑦
𝑐

  where c is the boundary of the circle 𝑥2 + 𝑦2 = 1 

 in the XOY plane. 

4. Find ‘a’ such that       kazxjzyiyxF


 23  is solenoidal. 

5. Find the inverse Laplace transform of 
1

 𝑠+1 (𝑠+2)
. 

6. Find the Laplace transform of 𝑒−𝑡𝑡2𝑠𝑖𝑛𝑡. 

7. Show that  
𝑥

𝑥2+𝑦2
 is harmonic. 

8. Find the invariant points of the transformation =
2𝑧+6

𝑧+7
. 

9. Find the residues of  
1−𝑒2𝑧

𝑧4
 𝑎𝑡 𝑧 = 0. 

10. Define singular point. 
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PART - B (5 x 16 = 80 Marks) 

11. (a) (i) Solve  D2 − 3D + 2 y = 2 cos 2x + 3 + 2e2x .                          (8) 

  (ii) Solve 
𝑑𝑥

𝑑𝑡
+ 5𝑥 − 2𝑦 = 𝑡, 

𝑑𝑦

𝑑𝑡
+ 2𝑥 + 𝑦 = 0.                          (8) 

Or 

(b) (i) Solve  D2 + 4 y = cot2x by method of variation of parameters.                      (8) 

  (ii) Solve 1 + 𝑥 2 𝑑2𝑦

𝑑𝑥2
+  1 + 𝑥 

𝑑𝑦

𝑑𝑥
+ 𝑦 = 4cos[ log 1 + 𝑥 ].                           (8) 

12. (a) (i) Verify Stoke’s theorem for 𝐹 =(𝑥2 + 𝑦2)𝑖 − 2𝑥𝑦𝑗       taken around the rectangle 

  bounded by the lines x= ±a, y=0, y=b.                     (8) 

  (ii) Find  ∇2 𝑟𝑛  and hence deduce ∇2  
1

𝑟
  where r= 𝑟   and 𝑟 = 𝑥𝑖 + 𝑦𝑗 + 𝑧𝑘  .       (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) Find the analytic function, 𝑓(𝑧) = 𝑢 + 𝑖𝑣 given𝑣 = 𝑥2 − 𝑦2 +
𝑥

𝑥2+𝑦2
.              (8) 

(ii) If  𝑓 𝑧  is a regular function of z prove that (
𝜕2

𝜕𝑥2
+

𝜕2

𝜕𝑦2
)  f(z) 2 = 4 f′(z) 2. (8) 

Or 

 (b) (i) Find the Bilinear transformation which maps the points                                                 

   𝑧 = 1, 𝑖, −1 into w = i, 0, −i respectively. Also find the image of   𝑧 < 1.       (8) 

  (ii) Find the image of the circle 𝑧 − 3𝑖 = 3, under the transformation 𝑤 =
1

𝑧
 .       (8) 

14. (a) (i) Evaluate  
𝑧 𝑑𝑧

 𝑧−1 (𝑧−2)2𝑐
 where C is  𝑧 − 2 =

1

2
 by using cauchy’s Integral formula. 

                                                      (8) 

(ii) Evaluate  
𝑥2  𝑑𝑥

 𝑥2+𝑎2  𝑥2+𝑏2 

∞

0
 , 𝑎 > 0, 𝑏 > 0  using contour integration.        (8) 

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

1

 zz  
in the region | z | < 2.

                    (8) 

  (ii) Expand 𝑓 𝑧 =
1

 𝑧+1 (𝑧+3)
 in Laurent’s series valid for the region              

                  𝑧 > 3 &  𝑧 < 3.                                                                                        (8)      

15. (a) (i) Using convolution theorem, find 𝐿−1  
𝑠

 𝑠2+1  𝑠2+4 
        (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) find 𝐿 𝑡3𝑒−3𝑡𝑠𝑖𝑛2𝑡 .                                                                                 (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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