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1. Solve the following ordinary differential equation. Please give all steps in details, and
give your answer in the explicit form.

(a) y'+ 2xy = 2x/y, y(0)=2. (8 points)

(b) y"+4y=r(), y0)=0, y'(0)=3. (10 points)

3sint O0<t<r
r(t) = _
. -3sint >

2. Model and solve the undamped(c=0) spring(k)-mass(m) system with external force

F=F,coswt. Please discuss the following two cases: (a) 0F®o; (b) ®=w, (this case is

known as the resonance). (o= \/z is the natural frequency). Show the details of your
m

work. (20 points)
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3. Matrix A =
2 1

(a) Diagonalize A. Show the details of your work. (6 points)

(b) Use the result in (a) to find A*. (6 points)

4. Evaluate the following vector integrals.

(a) LF-dr, F=4yi+3xj+2zk C: the intersection of x2+y?+z*= 5 and z=1

clockwise. (8 points)

(b) ”FoﬁdA’ F=yi+xj+zk S;x2+y2=1,-1_<_2§1. (8 points)
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5. Find the temperature u(x,¢) in a bar of length L.  This bar is perfectly insulated, also at

the ends. The initial temperature distribution is f{x). What is the temperature

distribution as t—0? (16 points)  Given: Heat equation @(’ftﬁ = 2V2u(x, 1)
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4z-6
, 7’ =4z +3z
region of convergence for each series. (6 points)

6. Find all Laurent series of with center 0, please determine the precise

117. Evaluate the following integrals by using the residue theorem.

@§ 2% & andC:

- z—l =1 clockwise. (6 points)
°z’—4z°+3z 2

n do

b)| ————— . (6 point
()j°25—24cos(9 (6 points)




