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» Solve the following initial value problem.  (20%)

1. xdx+(x*y+4y)dy =0, y(4)=0.
dZ

dx
e +2——+w’x=cosyf; x(0)=0, x'(0)=0, where ® and  are constants. @ #y, @ > 1.

2.

+ Use the method of Frobenius to obtain two linearly independent series solutions of

the given differential equation about x=0. Form the general solution on (0,).
(15%)
3xy"+(2-x)y'-y=0

+ Use the Laplace transform to solve the given initial-value problem. (15%)

Y'+y=0), y0)=1, »'(0)=0

where
0, 0<t<zm/2
/&) _{ sint, t=>xw/2
+ Consider the following heat-equation: (35%)
162"
ot ox’

1. Solve the equation by separation of variable method (% #t »-&t:%) (15%)
with boundary conditions: u_(0,¢) =0,u_(4,1)=0
initial condition: #(x,0) =2+ 2cos2zx +3cos3zx

2. Solve the equation by separation of variable method (% £t 5 # %), for —o0 < x <0
(10%)

xe x>0

0 ,x<0

3. Solve the equation by Fourier cosine transform in x ( 10%)
with boundary condition u,(0,/)=0, 0<x <o

1 0<x<l

0 ,x>1

Initial condition: u(x,0) = {

initial condition: u(x,0)= {
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.~ If f(x)=cosdx and g(x)=[H(x+ 3) — H(x—-5)], where H(t) is the unit-step
function. (15%)
1. Find Fourire transform of f(x), F(w)=F{f(x)} (5%)
2. Find Fourire transform of g(x), G(w)= F{g(x)} (5%)
3. Find Fourire transform of A(x)= f(x)g(x), H(®)=F{f(x)g(x)} (5%)



