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1. dolve the following first-order differential equation:

2y
'(x) = 10%
y (x) D (10%)
2, Solve the following second-order differential equation:
(x+1)" y"(x)+2(x +1) ' (x) =4y (x) = 22+ (15%)
3. Find the eigenvalues and the corresponding eigenvectors for the matrix A.
11 2]
A=10 1 3 (15%)
00 2
4. (a) Prove Z[ f(#)] = sF(s)— f(0) if the Laplace transform of f(¢) is [/ ()] = F(s). (5%)
3y +1
(b) Find the inverse Laplace transform, T | 771557 4+ 1 | (5%)
5. If V isa vector tunction, show the following
(1) Ve(VxV )=0. (5%)
(2) (VoV )V =(VxV )xV +V(V2/2). (5%)
(3) (VxV )xV isnormalto V. (5%)

COSs kx
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6. Evaluate the integrals I

o0

—dx for k>0 by using Fourier Transform.

(Hint: €™ = coslkx +isin kx ) | (15%)
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7. A monocycle shown below moves at a constant velocity vg hitting a bump along x direction, Assume the
mass of the suspension and wheel assemble is negligible.
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(a) Please derive the second order govern equation of this system as below

y=y,sin’8) (O<x<xz/8
=0 {(x<0,x>7x/8)

d ;1:?) . d[I;?)] +5u(f) = y(f) where{

¢ The relation between spring constant k and massmis k/m=>5 , the damping constant C and
massmis C/2m =1, and the constant velocity is v, =8.

v win?
¢ The bump condition: y=y sty O<x<m) :
= () (x<0,x>nx)

(Hint: Start from relative parameter u(t)-y(t). Find relationship between x and t, then make derived
PDE to be u(t) only equation.) (3%)

b) Solve the PDE you derived above if C =0 (no damping case). 14%)
(b) y ( ping (

=0. (3%)

=)

(¢) Continue from (b), and find ”(% if initial conditions are #(0}=0 and du (%t
0




