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Group - A 

Answer any two of the following questions:                                                         𝟖 × 𝟐 = 𝟏𝟔 

1. Using Fourier transform, solve 
మ௨

௫మ +   
మ௨

௬మ = 0, 0 < 𝑥 < , 0 < 𝑦 < 𝑦଴ under the 

boundary conditions  𝑢(0, 𝑦) = 0, 𝑢(, 𝑦) = 1, 𝑢௬(𝑥, 0) = 𝑢(𝑥, 𝑦଴) = 0.                           8 

2. a) Find 𝐿ିଵ ቄ
௪

௦మା௪మቅ , 𝑠 > 0 using complex inversion formula. 

b) Use Laplace transform technique to solve the ODE: 

𝑑ଶ𝑥

𝑑𝑡ଶ
+ 6

𝑑𝑥

𝑑𝑡
+ 9𝑥 = sin 𝑡 ,   𝑡 ≥ 0 

subject to the conditions 𝑥(0) = 𝑥 ඁ(0) = 0.                  4+4=8 

3. (a)  Derive transformation and inverse transformation formula for Hankel 

transformation.                                                                                        

(b) Find the Hankel transformation of 𝑓(𝑥) =  ൜
𝑎ଶ − 𝑥ଶ , 0 < 𝑥 < 𝑎, 𝑛 = 0

0,    𝑥 > 𝑎, 𝑛 = 0
ൠ    (2+2)+4=8 

 

Group - B 

Answer any two of the following questions:                                                                 𝟖 × 𝟐 = 𝟏𝟔 

4. (a) Define the following terms: (i) Well-posed problems and classical solutions of PDE, (ii) 

Computational grid, (iii) Stencil of a scheme.                                                 

(b) Construct the FTCS-scheme (forward in time and central in space) for the one-                             

dimensional transport equation: 𝑢௧ + 𝑎 𝑢௫ = 𝑏𝑢௫௫ where 𝑎 and 𝑏 are constants.       

                                                                                                                                      (2+1+1)+4=8 

 



5. Use the Crank-Nicolson Method to calculate a numerical solution of the equation 

𝑢௧ = 𝑢௫௫  , 0 < 𝑥 < 1, 𝑡 > 0, where (1) 𝑢 = 0, 𝑥 = 0 and 1, 𝑡 ≥ 0, (𝑖𝑖) 𝑢 = 2𝑥 , 0 ≤

𝑥 ≤
ଵ

ଶ
 , 𝑡 = 0, (𝑖𝑖𝑖) 𝑢 = 2(1 − 𝑥),

ଵ

ଶ
≤ 𝑥 ≤ 1 , 𝑡 = 0 ቀTake ∆𝑥 =

ଵ

ଵ଴
, ∆𝑦 =

ଵ

ଵ଴଴
ቁ.          8     

6. A tightly stretched string with fixed end points 𝑥 = 0 and 𝑥 = 1.0 is at rest in its 

equilibrium position. At 𝑡 = 0 each point of the string is given a velocity 20𝑥(1 − 𝑥). 

Find the displacement of the string at 𝑥 = 0.6 and 𝑡 = 0.2 by finite difference method, 

taking ∆𝑥 = 0.2 and ∆𝑡 = 0.1. Consider the normal form 

𝜕ଶ𝑢

𝜕𝑡ଶ
=

𝜕ଶ𝑢

𝜕𝑥ଶ
 

for vibration of string.                     8 
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