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1. Find the Fourier series of the following function. (15%)

fo= {3 LT Shss far =1

. a* a* . .
2. Suppose the 1-D wave equation has the form 5—5 = ¢? a_:; , where c is the phase velocity.

Please show that u(x,t) has the form of u(x +ct). (15%)

3. The equation of RLC-circuitis LI" + RI' + -2-1 = E'(t) , where Lis inductance 1 henrys(H),

R is Ohm’s resistance 0.05 ohms( Q.), 1/C is capacitance 25 farads(F), I(t) is electric current in the circuit, and E(t) is

electromotive force and its derivative is the following.

T

2
T

—t+—if 0<t<m

t+ - if —m<t<O0

E'(t)= r(t +2m) =r(t)

Find the I(t). (20%)
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4. Considering vertical motions of a mass-spring system and modeled it including an external force r(t) on the right
hand side of equation. Then we have
my" + ¢y’ +ky = r(t)
* r(t) is a driving force with the form of
r(t) = Fy cos wt |

Please describe in which condition resonance might occur. (15%)
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5. From an ordinary differential equation (ODE) of the form, »
d?x
a5z + wx=0

Please describe the solutions and the corresponding physics/meanings with @ > 0 and ® < 0, respectively.
(15 %)

6. Please complete the following integrals :

D) [ zdx  (5%)

(2) [ x? sin xdx (5%)
(3) [ tan™* xdx (5%)
(4) [ xsinxdx . (5%)




