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1. Use both (a) separable variable method (10pts) and (b)integrating factor method (10pts) to

solve

(20pts)
2. Solve the following differential equation:

1 1
"4y =—(1—=2x)y*
v +3 3( x)y

(15pts)

3. Solve the following second order non-homogeneous equation:

yll‘ _ 4yl _ 12y - te‘l-t

(15pts)

4. Solve the following differential equation

y" + 4y = (1)

o _fo0,t<3
y(0)=y'(0)=0 f(Y) {t,t23

(15pts)

5. Solve the following differential equation

1 1
Xy + x(5+ 2x)y" +(x =)y =0

(15pts)

6. Consider an elastic string of length L, fastened at its ends on the x axis at x=0 and x=L.
The string is displaced, then released from rest to vibrate in the x, y plane. We want to find
the displacement function y(x, £), whose graph is a curve in the x, y plane showing the
shape of the string at time t. If we took a snapshot of the string at time ¢, we would see this
curve.

The boundary value problem for this displacement function is

a%y Zazy
—_ = — >
52 = S 302 for0<x<Lt>0

y(0,t) = y(L,t) = 0fort = 0,
y(x,0)=f(x)=0for0<x <L,

a

a—Jt](x,O) =0,for0<x <L,

Find the Fourier solutions of this wave equation.

(20pts)



