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1. (20%) Given an ODE: y"' + 3y" + 3y +y = 30e™7,

(a) Find the homogeneous solution. (10%)
(b) Find the particular solution. (10%)

2. (20%) Solve the following ODE by using the Laplace transform,
Y +2) +y=3te”, y(0)=4, Y (0)=2

3. (20%) Given an ODE: y" + 15y’ + 50y = 0. Convert it into a system of the

form: y' = Ay,
(a) Find the matrix A. (4%)
(b) Find the eigenvalues and the corresponding eigenvectors of A. (8%)
(¢) Find the general solution to the system y’ = Ay. (8%)

4. (20%) Let F(z,y,7) = (=2y,~z + ¥,0) be a force field in 3D space and
C:z'? 442 =1,2=0,0 <z <1 be a curve on the z — y plane.

(a) Determine if the force field F(z,y,2) is conservative or not conser-

vative. (4%)
(b) Calculate the work done by the force field F along the curve C directly,
ie, | F-dR. (8%)

c

(c) Vorify the result you just obtained by applying the Stokes’ theorem.
Note that C is NOT a closed curve. (8%)

5. (20%) Consider the following 2nd order partial differential equation:

8y B%u
— 4+ =5 =0, 0L ,0<y<m,
922 2= 252 <Lr<m y<w
subjected to the following boundary conditions:
Ou
—(0 = 0, 0<y<
52 0:Y) Sy<mw
u
YAUE] = 0) 0 S : S ™
L)) Y
%(m,w) =: i 0<z<w
a——tf( 0) = cosz 0<z<nw
ay I, = 0S8 T, s =

(a) Determine if this is a Dirichlet type, Neumann type, or Robin type
boundary value problem? (2%)
(b) Solve this boundary value problem by the method of separation of
variables in details. (12%)
(¢) How will the solution become if the cosz in the 4th boundary condition
is changed to sinz? (6%)
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