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MAT 2C 10 : Partial Differential Equations and Integral Equations
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PART — A

Answer any 4 questions. Each question carries 4 marks.

1. Eliminate the arbitrary function F from the equation F(z — xy, x* + y?) and find
the corresponding Partial differential equation.

2. Showthat z ax+2+bis complete integral of pg = 1.
a

3. State and prove maximum principle for harmonic function.

4. Prove that the solution of Neumann problem is unique up to the addition of a
constant.

5. Define Fredholm integral equation of second kind and give an example.
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6. Solve the integral equation Y(x}=1+ }._[O(T—SX-;)y(@)di by iterative method.
PART —-B

Answer any 4 questions without omitting any Unit. Each question carries 16 marks.
Unit -
7. a) Find the general integral of the equation
y2p — xyq = x(z — 2y).
b) Prove thatthe equationsf=xp-yq-x=0,g= x2p + q—xz = 0 are compatible
and find a one parameter family of common solutions.
8. a) Find the complete integral of (p? + g°)y — qz = 0 by Charpit's method.
b) Solve the PDE by Jacobi's method
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9. a) Find the integral surface of the equation (2xy — 1)p + (z — 2x2)q = 2(x — y2)
which passes through the line xy(s) = 1. yy(s) = 0 and z,(s) = s.

b) Find the characteristic strips of the equation xp + yq = pg where the initial
curveis c:z g,y =0.
Unit -1l

10. a) Reduce the equation u,, —4x°u,, = J u,into a canonical form.
;2 x
b) Derive d” Alemberts solution of wave equation.

11. a) Solve y, —¢%,,=0,0<x<1,t>0
y(O.) =y(1,)=0
y(x,0)=x(1-x),0=x=1
V(0. 1)=0,0=x<1
b) Prove that solution of Dirichlet problem is stable.

12. a) Salve the Dirichlet problem for a circle.
b) Solve the heat conduction problem in a finite rod.
Unit - I
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dy. 12y =0, ¥(0)=0.y(/)=0toan

13. a) Transform the boundary value problem Pl
X

integral equation.

b) Show that the characteristic function of the symmetric Kernel corresponding
to distinct characteristic numbers are orthogonal.

14. a) Using Green's function, solve the boundary value problem
y +xy=1,y(0)=0.y(/) =1.

b) Showthatany solutionof theintegralequation y(x) = }j: (1-3xyy(&}ds+F(x)

can be expressed as the sum of F{(x) and some linear combination of the
characteristic functions.

15. a) Show that the integral equation y(x)= ek [;rsin(xvﬁ)y(f;_)da possess
infinitely many solution. s

b) Find the Resolvent Kernel for the Kernel k(x, £) = xe® in the interval [- 1, 1].




