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1. Please solve the following equation by Laplace transform.

£+ 4y = £(8), (&) =u(®) —ut—1)

with initial condition: y(0) =y'(0) =0

(a) Please solve $(s) (5 pts)
(b) Please solve y(t) (10 pts)

2. Please solve the following equation by Laplace transform.
y'+2y' +y=0
with initial condition: y(0)=1; »'(0)=0

(a) Please solve §(s) (5pts)
(b) Please solve y(t) (10 pts)

2
3. Please solve Z_Ii =a?- ix_f*’ 0<x< 1, 0<t<co » boundary condition:
U,t) =4 o 3
<t< ’ M .
{U(l. t) =B 0<t<oo > A and'B are constants, initial condition

U(x,0)=0(x), 0<x< L. (hint: the steady state solution is linear function) (20 pts)
4, (a) Evaluate the surface integral _Uﬁ -7 dA by the divergence theorem: F=[z-y,y%, 22°],Sthe
s

surface of y* +z> <4, —3<x<3. (10 pts)
(b) Calculate the line integral § F-F ds by Stokes’s theorem, clockwise as seen by a person sanding at
C

the origin, for the following F and C. And assume the Cartesian coordinate to be right-handed.
F= [cos 7y, sin 7, 0], around the rectangle with vertices (0, 1, 0), (0,0, 1), (1,0, 1), (1,1, 0).

(10 pts)

5. Please evaluate the following integral:

2z

———-dz, where Cis |z| =3 and counterclockwise. (10 pts)

e
i(z-&-l)
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6.(a) Please find the eigenvalues and eigenvectors of the following matrix:
0.8 —-0.6
5 pts)
|:0.6 0.8 ] ( pts)

(b) Please find an eigenbasis (a basis of eigenvectors) and diagonalize the following matrix:
3 2 (5 pts)
S
2 6 P

7. (a) Please find all roots of %/-1 in the complex plane. (5 pts)

(b) Using Cauchy-Riemann equations, is the following function fis analytic?

f(2) = u(x,y) +iv(x,y) =€ (cosy+isiny). (5 pts)




