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1. (12 points) For one-dimensional wave equetion §¥ = &¥, find u(z,2) of the string of length 7. The initial
velocity is zero, and the initial deflection is ein 3z.; Please ghow that the golution can be written in the form of
the D'Alembert’s solution; that is, the solution is of form v = 37, flz L ).

{3 points) State the physical meanings of your solution.
2. (5 points) Let z = z +iy. Find (8} Im{1/z); {b) Re(s?/%).
(5 points) Represent the following in polar form and plot in the complex plane: {a} =45 (b) .
(5 points) What is Cauchy integral theorem? What is Cauchy's integral formula?
"~ 3. (10 ;-u-:uinta] Evaluate the integral

49, (k>1)

f”* 1+ asind
p k-+cosd

(10 points) Evaluate the integral

1
fc pramy ldz
counterclockwise aver C: {z — 2)? + ¢® = 16.
4, (10 points) Please find the solution to the equation

4:2%+4z%+ x-%)y:ﬁ

(Hint: use z = /% to convert the equation into the Bessel’s function)

20 -1
5. (1) (30 points) Find the inverse of the 3 x 3 matrix ( 51 (})
0oi .3

' 4 31
{2) (10 points) Please find the determinant and rank of the matrix. ( -8 -6 2)
16 12 3

&. (1) {10 points } Solve the equation

dy  _dy -
E+BE+% = Gexp(—x) eos z.

(2} {10 points) Consider a damped harmonic systent. Suppose a body with mass m is suspended by a spring with
the spring constant k from & ceiling, Assume that when the body is moving, it is subject to a frictional forzce
which is linearly proportional to its moving speed (the coefficient constant ig c). Please derive the equation of

moticn for the body and solve the equation. Congider in particular the three cases: (a)} ¢ > dmk, (b) & = 4mk,
and (¢} ¢ < dmk. :



