

                                         ANNA ADARSH COLLEGE FOR WOMEN (AUTONOMOUS)
M.SC. DEGREE END OF SEMESTER EXAMINATIONS APRIL/MAY 2025
   M.SC MATHEMATICS
                                                       PARTIAL DIFFERENTIAL EQUATIONS [24PMSMT106]
        SEMESTER - II
Time: 3 Hours                                                                                                                    Maximum Marks: 75

SECTION – A
Answer any TEN out of TWELVE questions: (10 x 1 = 10 Marks)
1. 
Find the partial differential equation by eliminating the arbitrary constants a and b from .
2. Define partial differential equation.
3. Explain Churchill’s problem.
4. Write the Poisson’s Integral formula for a circle.
5. List the various possible solutions of the two-dimensional Laplace equation in cartesian coordinates.
6. 

Show that for any continuous function , .
7. Write the one-dimensional diffusion equation.
8. Explain Robin’s condition.
9. Write the one-dimensional wave equation in cylindrical coordinates.
10.  Write the Maxwell’s equations of electromagnetic theory.
11.  Define Green’s function for the differential operator.
12.  Write the Green’s function for heat transfer in infinite rod.
                                                        
SECTION – B
[bookmark: _Hlk190530019]Answer any FIVE out of SEVEN questions: (5 x 5 = 25 Marks)
13. 
 Classify and reduce the partial differential equation   to a canonical form.
14. 
 Find the partial differential equation by eliminating the arbitrary function from 
 Explain the derivation of Poisson equation.
15.  Examine the solution of diffusion equation in cylindrical coordinates.
16. 



 In a one dimensional infinite solid,  the surface  is initially maintained at temperature and at zero temperature everywhere outside the surface. Show that   where erf is an error function.
 Explain the derivation of one-dimensional wave equation.

 Solve the following initial boundary value problem using the Laplace transform technique     subject to the conditions 



  and  
                                                    
SECTION C
Answer any FOUR out of SIX questions: (4 x 10 = 40 Marks)

 Determine the general solution of .

 Determine the complete integral of the partial differential equation  using Charpit’s method.
 Discuss the interior Neumann Problem for a circle and find its solution.




 The ends A and B of a rod 10 cm in length are kept at temperature  and until the steady state condition prevails. Suddenly the temperature at the end A is increased to and the end B is decreased to . Determine the temperature distribution in the rod at time t.





 Solve the Cauchy problem described by the homogenous wave equation  ,  subject to the initial conditions  , .
 Determine the solution of the Dirichlet’s problem for a semi-infinite space using Green’s function method. 
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