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1. (20%) A uniform rope is coiled loosely on the ground. One end of the rope is pulled vertically upward by

means of a constant force of 5 Ib. The rope weighs 1 Ib per feet. Determine the height x(t) of the end above
ground level at t <1 sec. .

2. (15%) Solve the wave equation subject to the given conditions.

& o, % 0,150

OXlx=0 0% |gar

u(x, 0)=x, o =0, 0<x<L
Ot =g

3. (15%) If there is a heat transfer from the lateral surface of a thin wire of length L into a medium at constant
temperature um, then the heat equation takes on the form

8%u

' ou
k—-—-h(u-u,)=—, 0<x<L, t>0,
ax? ( m) ot .

where / is constant. Use the Laplace transform to find the temperature u(x, #). The initial temperature is a
constant ug throughout and the end x = 0 and x = L are insulated.

4. (15%) Please find the eigenvalues of the matrices A and B

3 -11 10 0 3 -11 26 1
1 1-1-10 0 1 1-167 3
a<l0 002 01 1 g0 0 2 13 9
0 00 2-1 -1 0 0 0 2-1 -1
000 01 1 0 00 01 1
000 01 1 0 00 01 1

5. (15%) If now we have the position vector R = X, + ydy +2zd, and the spatial distance r =
JxZ + % + 22 # 0, please find (a) V(™) forn=1,2, k  (b) the condition with which V2r™ = 0 = (c) the
value of n s that V- (r"R) =0

6.(20%)If £(x) = {"’;x %> 0, please (a) find the Fourier integral of f(x) « (b) caloulate ;"2 dx using

the result obtained from (a) =




