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1. f(x) x2,0<x<m

(a) (10%) Expand the function f in a Fourier series

(b) (10%) Use the above result to sho_w'
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dz , where the contour Cis the circle |z| =2.

2. (15%)Evaluate ¢, m
| 0 . . 2n .si_nze_
3. (15%) Evaluate the trigonometric mteglral fo Torizcose
4. (a) (10%) Show the set {sin x, sin 2x, sin 3x, sin 4x, .....} is ortho_gonal on the

interval [- 7z, 7], (b) (10%) Is this set of functions complete?, please explain.

5. Solve the electrical network as shown below. (a) (5%)By agblying Kirchhoff’s law,
please show the following system of differential equations that describes the
currents i;(t) and is(t) in the electrical network. '

_LE‘—1 +Riz = E(t)

di . ' . N
RC—3 + I3 —-ip=0

(b) (15%)Use the Laplace transform to obtain the vc_urrents i1(t), i2(t) and is(t)
under the conditions E(t)= 12V, L=1 h, R=5Q, C=10"f, and i1(0)=0, i3(0)=0.

6. (10%) Solve the dlfferentlal equation '
(y’cos t = 3ty 3t)dt+(2ysmt t3 +lny)dy 0,y(0)=e.
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