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PART A 

Answer any four questions. Each question carries 2 weightage. 

1. Verify the Cauchy-Reimann equations of the complex function  𝑓(𝑧) =
𝑧̅

|𝑧|2
 

2. Show that the real and imaginary parts of the analytic function satisfies Laplace equation. 

3. Find the complex function where the real part is given by  

𝑢𝑥 = 𝑒𝑥(cos(𝑦) − 𝑦𝑠𝑖𝑛(𝑦))  given that the function is analytic. 

4. Evaluate ∫ 𝑍2𝑑𝑧
𝐶

 where 𝐶 the straight line is joining the origin to the point. 

5. State and prove Cauchy’s integral formula. 

6. Find  

a). ∫
3𝑍2+7𝑍+1

𝑍+1
𝑑𝑧,

𝐶
 where 𝐶: |𝑍 + 1| = 1 

b). ∫
5𝑍−2

𝑍(𝑍−1)
𝑑𝑧,

𝐶
 where 𝐶: |𝑍| = 2 

7. Show that lim
(𝑥,𝑦)→(0,0)

𝑓(𝑥, 𝑦) does not exist, where 𝑓(𝑥, 𝑦) = {
𝑥2−𝑦2

𝑥2+𝑦2 ,    (𝑥, 𝑦) ≠ 0

0            (𝑥, 𝑦) = 0
 

          

(4 x 2 = 8 Weightage) 

PART B 

Answer any four questions. Each question carries 3 weightage. 

8. Explain the method of Lagrangian multiplier. 

9. Find the inverse Laplace transform of 
2𝑠+7

3𝑠2+5
 and 

1

𝑠(1+2𝑠)
 

10. Derive the polar form of Cauchy Reimann equations. 

11. Find the Taylor series expansion of 

a).  
1

𝑍2−3𝑍+2
 in 0 < |𝑍| < 1  b). 

5𝑧+7

(𝑍+2)(𝑍+3)
 in |𝑍| < 2 

12. Find the Fourier transform of 𝑓(𝑥) = 𝑒−|𝑥|, −∞ < 𝑥 < ∞ 

13. State and prove Laurent’s theorem. 

14. Find the Laplace transform of the following functions: 



a)  𝑡 𝑠𝑖𝑛(𝛽𝑡)    b) cos (𝑎𝑡)   c) 𝑡𝑒𝑡 + cosh (𝑡) 

(4 x 3 = 12 Weightage) 

PART C 

Answer any two questions. Each question carries 5 weightage. 

15. Solve the initial value problem using Laplace transform 

 𝑦" − 𝑦′ − 6𝑦 = 0, 𝑦(0) = 6, 𝑦′(0)  =  13. 

16. Evaluate ∫
𝑑𝜃

1+cos (𝜃)

𝜋

0
 

17. State and prove Poisson’s Integral formula. 

18. Find the Fourier series corresponding to the function 

 𝑓(𝑥) = {
−𝑘,   𝑤ℎ𝑒𝑛 − 𝜋 < 𝑥 < 0
𝑘,   𝑤ℎ𝑒𝑛         0 < 𝑥 < 𝜋

  and 𝑓(𝑥 + 2𝜋) = 𝑓(𝑥). 

(2 x 5 = 10 Weightage) 
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