PART A ( 1 mark)
1. Define the Cauchy problem for the first order partial differential equation
.Ans: 
2. Eliminate the arbitrary function from 
Ans: 

3. Write Charpit’s auxiliary equation for the partial differential equation 
[image: ]
4. Write the two dimensional Laplace equation in spherical coordinates.
Ans:

5. Define Neumann problem defined on a rectangle.
Ans: 
6. Define interior Dirichlet problem for a circle.
Ans: 
7. Define Dirac delta function
Ans:

8. Write one dimensional Burger’s equation
Ans: 
9. Write Poisson equation
Ans: It is a second order partial differential equation 

10. Define the one-dimensional wave equation in cylindrical coordinates.
Ans: 
11. Define Green’s function
Ans: For a linear operator  defined on a domain , the greens function  is the impulse response such that 
12. Define Heaviside unit step function.
Ans: 


Ans: 
PART B (5 marks)
13. Solve 
Ans: A.E.  CF: 


14. Find the complete integral of 
Ans:    


15. Obtain the Laplace equation in polar coordinates.
Ans:



16. Obtain the solution of  when  with the separation constant as positive.
Ans:   

When K is positive;    
17. Obtain the D’Alemberts solution of the initial problem of Cauchy type  with 
Ans:






18. Solve 
Ans:   


 
 + 
19. Solve using Green’s function.
Ans:  where PQ=PQ’ . Here P’ is the image point of P and Q’ is the point on the boundary.


Hence 


PART C (10 marks)
20. Classify the differential equation  and  transform it into its canonical form
Ans:  The given PDE is Elliptic.


Let 
Canonical Form 
21. Solve 
Ans: The general solution is 




 B=A

,   
Using 

22. State and prove any four properties of dirac delta function.
Ans:
I. 
II. 
III. 
IV. 
V. 
VI. 

23. Obtain the solution of  such that 
[image: ][image: ]
24. State and prove Duhamel’s principle for wave equation
Ans:  Statement	

and 
   				then u(X, t)  satisfies:
 			
u(X, 0) = u_t(X, 0) = 0
		Proof:
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25. Find the Green’s function for the Dirichlet problem on the rectangle  such that 
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