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 (2020 SCHEME) 

Course Code : 20MAT201  

Course Name: Partial Differential Equations and Complex Analysis 

Max. Marks   : 100 
 

Duration: 3 Hours 

 

PART A 

(Answer all questions. Each question carries 3 marks) 

1. Form the partial differential equation for the relation )( 22 yxfz −= .  

2. 
Solve  

𝑦2𝑧

𝑥
𝑝 + 𝑥𝑧𝑞 = 𝑦2. 

3. Write down the three possible solutions of one-dimensional wave equation. 

4. Write the boundary condition and initial condition of the string of length 

𝑙 which is initially at rest in equilibrium position and each of its points is 

given the velocity (
𝜕𝑦

𝜕𝑡
)

𝑡=0
= 𝜇0sin (

𝜋𝑥

𝑙
),0 < 𝑥 < 𝑙. 

5. Check whether the function ( )yiye x sincos − is analytic or not. 

6.  If u and v are real and imaginary part of an analytic function, show that u 

and v are harmonic. 

7. Evaluate ∫ 𝑧̅ 𝑑𝑧 over the circle |𝑧| = 1. 

8. Find the Taylor’s series expansion of zzf sin)( =  about z=0. 

9. 
 Determine the location and nature of singularity of the function 

𝑒−𝑧2

𝑧2
. 

10. 
Find the Residue of 

( )31

1

+z
 at its poles. 

 

PART B 

(Answer one full question from each module, each question carries 14 marks) 

MODULE I 

11. a)  Find the partial differential equation of all spheres of fixed 

radius whose center lie on the z axis. 
(7) 

b) Solve (𝑦 − 𝑧)𝑝 + (𝑥 − 𝑦)𝑞 = (𝑧 − 𝑥) . (7) 

OR 

12. a) Solve zyxqypx )(22 +=+ . (7) 
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b)  Solve by the method of separation of variables

xexuwhereu
t

u

x

u 36)0,(2 −=+



=




 (7) 

MODULE II 

13. a)  Derive the solution of one-dimensional wave equation. (7) 

b) Find the temperature distribution in a rod of length 2m whose 

end points are maintained at temperature zero and the initial 

temperature is )2(100)( 2xxxf −= . 

(7) 

OR 

14. a)  A tightly stretched string with fixed end points x = 0and x = l is 

initially at rest in its equilibrium position. If each of its points is 

given velocity .)( xlx − Find the displacement of the string at any 

distance x from one end at any time t. 

(7) 

b) A rod of length L is heated in such a way that its ends A and B 

are at zero temperature. If initially its temperature is given by   

   𝑢 =
𝑐𝑥(𝐿−𝑥)

𝐿2 , 0 ≤ 𝑥 ≤ 𝐿,find the temperature at time t. 
 

(7) 

MODULE III 

15. a) 
 If f(z)= u+iv is an analytic function and uv = a constant, show 

that f(z) is a constant.  

(7) 

b)  Verify that 23 3xyxu −= is harmonic and find its harmonic 

conjugate v. 

(7) 

OR 

16. a) Check whether zzf log)( = is analytic or not. (7) 

b) Determine the region of the w-plane into which the triangular 

region bounded by 𝑥 = 1, 𝑦 = 1 and 𝑥 + 𝑦 = 1 is mapped by 𝑤 = 𝑧2 

(7) 

MODULE IV 

17. a) Evaluate ∫ 𝑧2𝑑𝑧 
 

𝐶
 where C is given by the line xy =2  from (0,0) to 

(2,1). 

(7) 

b) 
 Evaluate 

( )
dz

z

e

C

z


+

4

2

1
 where C is the circle 2=z . 

(7) 

OR 

18. a) 
Using Cauchy’s integral formula, evaluate dz

zz

z

C

 +

+
2

12
 where C is 

the circle 2=z . 

(7) 
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b)  Find the Taylor series expansion of 𝑓(𝑧) =
1

1+𝑧
 about 𝑧 = 3. Also 

state the region of validity. 
(7) 

MODULE V 

19. a) 
 Expand 

)3)(1(

1
)(

++
=

zz
zf  as a Laurent series valid in the 

annulus 31  z . 

(7) 

b) 
 Use Residue theorem to evaluate dz

zz

z

C

 ++

−

52

3
2

 where C is the 

circle 21 =−+ iz . 

(7) 

OR 

20. a)  Evaluate∫
𝑧2

(𝑧−1)2(𝑧+2)
 𝑑𝑧 

 

𝐶
 where C is |z-2|=2 by using Cauchy 

Residue theorem. 

(7) 

b) Using contour integration, evaluate ∫
1

(𝑥2+𝑎2)2

∞

0
 𝑑𝑥. (7) 

 

***************************************************** 


