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1. (24%) Solve the following initial value problems where the prime sign indicates differentiation with respect to time¢.

(@) y'+y=(2cost)H(t—7), y(0)=1 in which H is a Heaviside unit step function. (6%)

(®) Y'+3y'+2y=0, »(0) =1, y'(0)=0. (6%)

(c) ¥ +3y'+2y=06(), y(0)=y'(0)=0 inwhichd is a Dirac delta function. (6%}

" (3 1 !
{d) »+3y +2y=m,y(0)=l,y(0)=0- (6%0)

2. (10%) If f(x)=|x

, -1<x<1, find and write out explicitly the beginning (or lower) four terms of its Fourier series.

3. (17%) Transform a third-order linear differential equation y"+2y"—3y" -2y =0 into a system of first-order simultaneous

linear differential equations, and use only the matrix method to solve the problem.

4. (16%) Use Laplace transform to solve the following partial differential equation of vibration:

2 2
0 U =a2a—f, x>0andf>0
o ox
u(x,()) =0, u (x,O) =b, x>0
u(0,6)=1,1>0.
5. (15%) Evaluate the integral
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where i is the imaginary unit and the value of ¥ is some constant. Show all details of your derivations.
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[Hint: F(x)—L e"r"'dr and 1"(—2—)—\/;1'-.]

6. (18%) Using the following relation, namely

qSB-dA
V.B=limZt ——

AV 0 AV ’

where 4 is the surface enclosing the volume AV, expand and explicitly write out V-B in spherical » — 6 — ¢ coordinates. Note

that B = Bi, + B,i, + B,i, . Show all details to get full credit.
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