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Answer Question No.1 (Part-I) which is compulsory, any five from rest (Part-II) 
The figures in the right hand margin indicate marks. 

 

Part-I 
Q1  Answer the following questions: (2 x 10) 

 a) Write the symmetry property of Hypergeometric function.  

 b) Find the value of Rs. 100 compounded continuously for a period of 10 years at a rate of 
4% per year. 

 

 c) Compute 𝐻ଷሺ𝑥ሻ and  𝐻ସሺ𝑥ሻ.  

 d) Establish the Rodrigue’s formula using Hermite polynomial.  
 e) Determine a fundamental matrix for 𝑥ᇱ ൌ 𝐴𝑥, where 𝐴 ൌ ቀ 3 െ2

െ2 3
ቁ.  

 f) Define Green’s function of Dirichlet problem for Laplace equation.  

 g) Express the Laplace equation in terms of cylindrical coordinates.   

 h) Check whether 𝑢ሺ𝑥, 𝑦ሻ ൌ 𝑥ଶ ൅ 𝑦ଶ, a solution of Laplace equation.  

 i) Solve the pde 
డమ௨

డ௫మ ൅  
డమ௨

డ௬మ ൌ 1 by using separation of variable method.  

 j) How method separation of variables is used in solution of heat conduction in a rod of 
length 𝑙? 

 

    

  Part-II  
  Long Answer Type Questions (Answer Any five)  

Q2 a) Show that    𝑒ଶ௫௧ െ 𝑡ଶ ൌ ∑ ு೙

௡!
𝑥௧೙ஶ

௡ୀ଴ . (5+5) 

 b) Find the orthogonal trajectories of the family of curves 2 2 2x y ax  .  

    

Q3 a) Show that  
ௗ

ௗ௫
𝐹ሺ𝛼, 𝛽; 𝛾; 𝑥ሻ ൌ

ఈఉ

ఊ
𝐹ሺ𝛼 ൅ 1, 𝛽 ൅ 1; 𝛾 ൅ 1; 𝑥ሻ in the context of Hypergeometric 

function. 

(5+5) 

 b) A steam pipe of diameter 1 foot has a cylindrical jacket 6 inches thick made of insulating 
material (k = 0.00033). If the pipe is kept at 500଴F and the outside of the jacket at 
100଴F, find the temperature distribution in the jacket. 
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Q4 a) Find the current in a simple circuit with 𝐶 ൌ ∞ 𝑎𝑛𝑑 𝐸ሺ𝑡ሻ ൌ 𝐸଴ 𝑠𝑖𝑛 𝜔𝑡. (5+5) 
 

b) Find the general solution of the system ቐ

ௗ௫

ௗ௧
ൌ 4𝑥 െ 𝑦

ௗ௬

ௗ௧
ൌ 2𝑥 ൅ 𝑦

. 
 

    
Q5 

a) Find the general solution of the system ቐ

ௗ௫

ௗ௧
൅ 4𝑥 ൅ 3𝑦 ൌ 𝑡

ௗ௬

ௗ௧
൅ 2𝑥 ൅ 5𝑦 ൌ 𝑒௧

. 
(5+5) 

 b) Find the Green’s function for the first quadrant of the ሺ𝑥, 𝑦ሻ െplane.   
    

Q6 
a) Use operator method solve the system ቐ

2
ௗ௫

ௗ௧
െ 2

ௗ௬

ௗ௧
െ 3𝑥 ൌ 0

2
ௗ௫

ௗ௧
൅ 2

ௗ௬

ௗ௧
൅ 3𝑥 ൅ 8𝑦 ൌ 0

.   
(5+5) 

 b) Determine the solution of the two-dimensional Laplace equation depending only on 
2 2 .r x y   

 

    

Q7 a) Derive D’Alembert’s solution of the wave equation. (5+5) 

 b) Determine the solution of one dimensional heat equation 
డ௨

డ௧
ൌ 𝑐ଶ డమ௨

డ௫మ subject to 

boundary conditions 𝑢ሺ0, 𝑡ሻ ൌ 𝑢ሺ𝑙, 𝑡ሻ ൌ 0, 𝑡 ൐ 0 and the initial conditions 𝑢ሺ𝑥, 0ሻ ൌ 𝑥, 𝑙 

being the length of the bar. 

 

    

Q8 a) A string is stretched and fastened to two points 𝑙 𝑎𝑝𝑎𝑟𝑡. Motion is started by displacing 

the string in the form  𝑦 ൌ 𝑎 sin ቀగ௫

௟
ቁ from which it is released at time 𝑡 ൌ 0. Show that 

the displacement of any point at a distance 𝑥 from one end at time 𝑡 is given by  

𝑦ሺ𝑥, 𝑡ሻ ൌ 𝑎 sin ቀగ௫

௟
ቁ 𝑎 cos ቀగ௫

௟
ቁ. 

 

(5+5) 

 b) Derive the solution of one dimensional heat equation.  
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