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1. Find the general solution of the differential equation

Ly’ =y - xy + X,
hint: you may use either one of the following methods: |
(a) by using y = S(x) +z *, where S (x) is a particular solution.

(Riccati equation)

(b) by assuming y = ux. (homogeneous equation) (18%)
2. Solve the initial value problem:
v” + 9y=2sin(3t) ; yv(0) =y’ (0) =0. (16%)
3. Find the recurrence relation and use it to generate the first five terms of the -
Maclaurin series ( y(x) = i a,x" ) of the general solution.
(16%)

y' + 2y = 1

4. Given: p=xy+2°+7; F=xi +yj+z%k, G=yi xj+¢é%
Fill out the following blanks:

@IIFll=____  ®FG6=___ = (@©VxG=
d Veo=__ _ (@Vie=____ HV-F=____ . (18%)
5. (a) Find the Fourier series of the function

f(x) =x for-nsx=<nm

f(x) =f(x+2n) for all x

(b) Determine what this series converges to. (16%)
6. Find the eigenvalues and the corresponding eigenfunctions of the following
problem
y” +xy’ +Ay =0 ; y(1) = y(e) = 0. (16%)
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