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1. (25%)

(a) Solve the following differential equation (15%)
y"+ 4y +4y =3xe ™ +sin(2x +2)
(b) Solve the following differential equation(10%)
Xy —x?y-y*=0

2. (25%)
Solve the initial value problem for the system

yl +8y1'2y2:l'u(t'2)
Y, -2y, +5y, =0
¥,(0) = y;(0) = y,(0) = y,(0) =0

Where u(t-2) is an unit step function or Heaviside function
3. (25%)

Evaluate ”F -ndA

S
by (a) direct method (surface integral)(15%)
(b) the divergence theorem (10%)
where

F =4xzi— y*j + yzk,
S is the surface of a cube (I~7%%) bounded by x=0, x=1, y=0, y=1, z=0, z=1,
n is the unit outer normal vector.

4. (25%)

@) Find the Fourier series of the function f(x) where f(x) = x* -z < x < 7 (10%)

(b) use the results in (a) to prove ”_ iiz _+3i2+4_12+ ,,,,,,,,,,,,,, (10%)
n=1 n

n+1

(c) use the results in (a) to calculate Z( ) =?(5%)
l n




