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1. Find the following integrals
(20% totally)

(a) flnxdx (5%)
(b) Ixe"dx (5%)

© [sec0d0 (%)

3
@ | b o
—X

=

2. Find the general solutions of following 2nd order ODEs.(20% totally)
(a). y"+2y' +3y=0. (5%)
(b). ¥ +y =secx. (5%)
(c). y" 436y =0. (5%)
(d). y"+ y = tanx (5%)

3, A Mass-Spring system of free oscillation(no external input) has the following equation,
my" +cy' +ky=0
where m is the mass of the system, c is the drag and k is the spring coefficient. Please find the general solution of

the system and describe the system with under-damping, critical damping and over-damping conditions (15%).

4. Following above, If the Mass-Spring system oscillates with external force, the equation becomes
my" + ¢y’ + ky = Fycoswt
where w is the frequency of external force. Please find the general solution for the nonhomogeneous ODE (10%).

Please describe under which circumstance the resonance will occur (5%).

5. Find the Fourier integral of a pulse function as follows (10 %)

(1 iflx| <1
f(x)‘{o if x| > 1
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6. Find eigen value and corresponding eigenvectors of the following matrices.
(10 %)

[cos 6 —sind

sinf cos@

7. Show that the 2-dimensional wave equation of the following form,

Fy_a(Py, @]
o axr

_ ei(eri-kﬁy—nx)
has the general solution of the form of y=¥ where ¢ is the phase velocity of the wave (10%).




