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Chapter - 4 

Some Special Integrals 

 
 

GAMMA FUNCTION: 

 

Q1: prove that   

 
Sol: Using standard gamma integral 

 
Putting n=1 ,we get  

   
Q2:Prove the following : 

 

 
Sol:  
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Q3:Evaluate  

 
Sol:  

 

 
Q4: Prove that  

  
Sol:  

 

 
 

Q5: Evaluate: 

  
Sol: 
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Q6: Evaluate  

 
Sol: Putting  ax= et  or x log a = t, 

  

 
 

BETA FUNCTION 

 
 

 

    
 

Q7:Prove that : 

  

 
Sol: (a) Using the transformation x = 1 – y, we have  
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(b) using the transformation  x = sin2ϴ , we have  

 
Q8: Prove that  

  
Sol:  

 

 

 

 
Using the results of previous question. 

Hence the required result follows. 
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Q9:  Evaluate the following  

 
Sol: 

 

 

 
 

Q10: Derive the relationship between Gamma and beta functions. 

Sol: We know that 

   
Putting zx =y 
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Q11:show that  

  
Sol : we know that  

   …………. ふヱぶ 
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     Chapter - 5 

Partial Differential Equations 

 
Q1: Applying the method of separation of variables techniques, find the 

solution of partial differential equation. 

   

Sol:Here, we have 

  ………….. ゅ1ょ 
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Q2: Using the method of separation of variables, solve 

   , where 
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Q3: Use the method of separation of variables to solve the equation : 
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Q4: Obtain the solution of the wave equation 

 

using the method of separation of variables. 

 

Sol: here , 
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Q6: The vibrations of an elastic string is governed by the partial differential 

equation 

  

The length of the string is  and the ends are fixed .The initial velocity is zero 

and the initial deflection is u (x, 0) = 2(sin x +sin 3x).Find the deflection u (x, 

t)of the vibrating string for t  0 . 
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 Q7: Solve the wave equation by D’Alemert’s method 

  
Sol: let the given equation be (1) 

Now Let us introduce the two new independent variables u = x + ct, v = x – ct 

So that y becomes a function of u and v 
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Q8: A rectangular plate with insulated surfaces is 10 cm wide and so long 

compared to its width that it may be considered infinite in length without 

introducing an appreciable error. If the temperature along the short edge y = 0 

is given by 

u (x, 0) = 20x, 0 < x  5 

= 20 (10 – x), 5 < x < 10 

while the two long edges x = 0 and x = 10 as well as the other short edges are 

kept at 0°C. 

Find the steady state temperature at any point (x, y) of the plate. 

 

Sol: In the steady state, the temperature u (x, y) at any point p (x, y) satisfy the 

equation 

 …………………… ゅ1ょ 
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Q9: The diameter of a semicircular plate of radius a is kept at 0°C and the 

temperature at the semicircular boundary is T° C. Find the steady state 

temperature in the plate. 

Sol: Let the centre O of the semicircular plate be the pole and the bounding 

diameter be as the initial line. Let u (r, ) be the steady state temperature at 

any point p (r, ) and u satisfies the equation 
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