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1. Solve the following first order differential equations: (17%)
(a) Check for the exactness, if not, find an integrating factor and solve it
(sin ycos y + xcos? yydx +xdy =0 (9%)
(b) Find the general solution of the differential equation. (8%).
' +hy =

2. Solve the following second order differential equations: (17%)
(2) Y +6) +9y = -27x° (8%)
(b) Find the general solution of the Euler-Cauchy equation. (9%).
X2y —x) 42y =0

3. Solve the following system of differential equations. (17%)
o — 4 N4y
@) { H= D0 g0
o= —Fiteys
(b) Solve the following differential equation by Laplace transtorm, where u(i-7) is

a unit step function: (8%)
y" +y=u(t—1), ¥(0)=-1, y'(0) =20
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Evaluate the integral 7 = L Gx2dc+2yzdy+y?dz) if C has the initial point 4: (0, 1, 2)

and terminal point B: (1, -1, 7). (Hint: By the Potential Theorem)  (17%)

Find the inverse A ' of (17%)

2 01
A=|-2 3 4
=5 5 6

Find the eigenvalues and eigenvectors of the matrix ~ (17%)

-2 2 -3
A=2 1 -6
-1 =2 0
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1. (a) Find the Fourier series of the following function f{x) with period 4; (9%)

(b) Find the Fourier integral representation of the function g(x). (8%)

k, |x’<1
(b) g(x)= 0

-k, —2<x<0_

k, 0<x<2 lx| > 1

(a) f(x) ={

2. (17%) Solve the following partial differential equation for u(x, ) first and then plot

the distribution of u(x, £) vs. x at different #’s.

o*u  0'u
ot ox°

(—o<x<ow, 0<t<w);

El

2, |x| <1
wR0) = 0, [x>1

;U (x,0)=0 (—-w<x<w).

3. (17%) Solve the following Laplace equation with the given boundary conditions.

o’u 0%u

T 2
ox~ oy°
u(x,0)=0, u(x,b)=0 (0<x<a);

=0, (Oxsg<cug; 0L pgd]

a—M(a,y):(), u(a,y)=1, (0<y<b).
ox



