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1. Solve the following problems of the first order differential equations: (17%)
(a) Explain what is the meaning of an integration factor? For the following typical

linear differential equation, what is its integration factor? What is the solution?
(10%)

L+ ey =a(o

(b) Choose aconstant @ so that the differential equation is exact, and then

obtain the general solution (7%)
2xy* —3})—(3Jc-+-ocx2y2 -2ay)y’ =0

2. Solve the following second order differential equations: {17%)
(a) " +4y=(x>-3)sin2x (8%)

(b) Find the general solution of the Euler-Cauchy equation. (9%).
2..n

x y"'=5xy'+9y=0

3. Solve the following problems relating to Laplace Transform. (17%)

'=y+3
(a)System of differential equaitons: { y”l N¥ 2V (9%)
Yy = 4y, +2y,
(b)Solve the following differential equation, where #(#-2) is a unit step function:

(8%)
Y+ y=ult=2), 0)=0, y'(0) =0

For your reference:

(1) 1 t e te" cos(ot) | sin(wt) u(t-a) S(t—a)

L] Us | Us* | Wsa) | Usa)Y | sis®+a?) |o/(+o?)| s e

L(f=sL(f)- 70 L(f") = s* L(S)-sf(0) - £'(0), L[f(t-a)u(t-a)]=e"*F(s)
L™ £(0)]= Fs - a), LUO f(r)dr] - éF(s)
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Evaluate the integral | = J;[(yz —6xy +6)dx + (2xy —3x?)dy] if C has the initial point

A: (-1, 0) and terminal point B: (3, 4). (Hint: By the Potential Theorem)  (17%o)

Find the inverse A" of  (17%)
2 01

A=(-2 3 4
-5 5 6

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

o
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1. (17%) Find the two basic half-range expansions (even and odd) of the following
function. Sketch ffx} and its two periodic extensions.

2x L
—i-, 0<x<5
J(x)= d
M, £<X<L
L 2

2. (17%) Solve the following partial differential equation for u(x, f) first and then plot
the distribution of u(x, £} vs. x at different #’s.

8%u , 0%u
c —

= . (O<x<L, O<t<w
or* ox? ( * )
u(0,0)=0, u(L,t)=0, forall¢=0

u(x,0) = f(x), u(x,0) =0 (where f{x) is the same as problem #1 above)

3. (17%) Solve the following partial differential equation for u{x, ) first and then plot
the distribution of u(x, £) vs. x at different #’s.
du _ 0%u

Py —6—2, (0<X<L, 0<I<00)
X

u(0,)=0, u(L,))=0, (0<t<w)
X, 0<.7c<£
2

u(x,0) = I
L-x, —<x<L
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