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1. (@) y + p(x) y = q(x). Find the general solution. Then use the result to solve y +3 y =x, y(a)
= b. (10%)
(b) Solve the equation governing a mechanical oscillator: mx" + cx' + kx = Fcosat. (5%)

(©) ¥y’ —2xy' — 10y =0, ¥(a) = &, ¥(b) = B. (5%)
2.(a)F(s)= f f(@®)e*dt . If ft) = e, calculate the corresponding F{(s). (5%)

(b) For a general f{t), obtain Laplace transforms for £(z), (), /"' (), and f""'(1), supposing
that the functions satisfy the requirement for existence of the Laplace transforms. (5%)
(c) Using the above results to solve y"'"" -y =0, (0) = 1,'(0) = ¥'(0)=y"(0)=0. (5%)
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3.(@A4=|1 3 1], obtain the eigenvalues and eigenspaces. (5%)
1 2 2
'=x+4
(b) Solve {x‘ i - 4 , using the method of elimination to uncouple them. (5%)
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(c) Use a different approach that leads to an eigenvalue problem. Since the above equation
is linear, constant-coefficient, and homogeneous, we can seek exponential solutions in the
form: x(t) = q,e”, y(f) = g,e" . Substitute these into the equations and solve the eigenvalue
problem. (5%)
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4. (a) Evaluate © [xzdx +2 yzdy + (x* + y*)dz|. (5%)
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(b) Evaluate ﬁ;xsz ; R is the region bounded by the ellipse i;— + —yz- =1. (%)

(¢)Find V-(Vx F) for the vector field F = x?y7 +xy* ] +2xyzk . (5%)

5. (a) Find the Fourier series of f{x), where flx) =x + =, -m <x <. (10%)

(b) Use the result of (a) to find 1—%+%—%+---(5%)
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6. (a) Use separation of variables to find product solutions of i Guy =u.(5%)

(b) Using the Laplace transform to solve a boundary-value problem:
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-a-—'j=923,0<x<2,t>0,
" o

u(0,£) = 0,u(2,t) =0, >0

bject t 15%
S i u(x,0)=0,-a£ =sin7zx,0<x<2( 0)

t=0




