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Section I: Answer any four and each question carries 6 marks.

1.

Solve ¢ + P(x)y = Q(x)y", for n = 0,1,2,--- where P and () are continuous
functions.

. Let y be a solution of a homogeneous 2nd order linear differential equation on

la,b]. Prove that {t € [a,b] | y(t) = 0} is a finite set or y(¢) = 0 for all t € [a, b].

(a) Does y' = f(x,y), y(0) = 0 have unique solution for a continuous function
fon [—1,1] x [—1,1]7 Justify your answer (Marks: 3).

(b) Find the differential equation satisfied by the family of curves {ax + bx? |
a,b € R}.

Solve 41" — z%y + 3y = 0.

. Show that any solution of " + 2y =01is y = \/E[aJ%(gx%) + bJ%l(gac%)}.

Find all solutions u of the 2-dimensional heat equation that satisfy the homo-
geneous Dirichlet condition and are of the form u(z,y,t) = F(z)G(y)H ().

Section II: Answer any two and each question carries 13 marks.

1

2

3.

(a) Solve zy" =y + (v')® (Marks: 6).

(b) Solve 22?y” + z(2z + 1)y’ — y = 0 by Frobenius method.
(a)

(

a) Find all polynomial solutions of 3" — 2xy’ 4+ 12y = 0.
b) Find the general solution of x(1 — x)y” + [c — (a + b+ 1)x]y’ — aby = 0 near
x = 0 where a, b, ¢ are constants and ¢ &€ Z. (Marks: 7).
(a) State and prove the mean value property for harmonic functions on open

subsets of R2.
(b) Solve (3y — 2u)u, + (u — 3z)u, = 22 — y, u(s,s) =0 (Marks: 7).



