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1. (a) (15%) Find a real general solution to the following homogeneous system of DEs:
=1 36
‘ -3 712
{b) (10%) Determine the type and stability of the critical point. Then sketch or graph three of the

trajectories in the phase plane. Show the details of your work.

{c} {5%) Find the particular solution by the following initial condition,

B’l (O)] - [O]
¥ (0) 1
2. {10%) Using the method of undetermined coefficients, find a particular solution to the following
" — o} A
Y+ 9y = sin (3x +7/,)

3. (10%) Solve the initial value problems by Laplace transform.
y'+y =), yt=0=0  yt=0)=0

wheref(t) = 0ift < 2 and f(t) =t if t = 2
4. (a) {5%) Calculate eigenvalues and eigenvectors of matrix A.

a=[15 7al

(b) (10%) Calculate A'%y1 and A10y2.

1 1
yl= 2, y2=|"2
vz z

(c} {10%) An elastic membrane in the (X; ,X, ) plane with boundary circle X% + X% =11is

stretched by A?: y = A2x. Calculate and plot the original boundary circle and new boundary

under deformation.

5. {25%) Solve the heat equation in an infinite bar. Show every step of your calculation, Plot u(x, t)
for t=0,1,2,5 sec.
du 2 % u
— T C P ]
at ox?

(500, iflxl<1
u(x, 0) = {0, otherwise




