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1. (30%) Solve the following equations.
@) (2x2y+5x+3)dy+ (2xy2 +5y+1)dx =0
(b) y"-3y'+2y=8"  y(0)=2, y'(0)=1 y"(0)=9
(c) x2y“—2xy'+ 2y =X
2. (20%) In (a), find the inverse Laplace transforms. In (b), find the Laplace transforms.
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3. (13%) Find the eigenfunction expansion of the given function f (x) :{

eigenfunctions of the Strum-Liouville problem y”+ Ay =0, y’(0) = y(4) = 0. Determine what the
eigenfunction expansion converges to on the interval.
4. (15%) (a) Prove the following form of Parseval theorem Jw ki (t)‘2 dt = Zir F (a))‘2 dew where
o J

a, [tj<a

F(w) is the Fourier transform of f(t). (b) Find the Fourier transform of f(t)={O |t|>a'
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(c) Use the Parseval theorem to evaluate the integral f [#] do.
—|  wa

5 (12%) Let r=xi+yj+zk and r= |r| If a is an arbitrary constant vector, (a) what is (a'V)r and

(axV)-r? (b) Prove that Vx[%(ax r)}:%aJra_;r.
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6. (10%) Consider the differential equation ﬂzm with aB = bA. (a) Solve the differential
dx Ax+By+C
. dy x-y-1 - o
equation — = by finding h and k so that the substitutions x=u+h, y=v+k transform
dx XxX+y+3
it into the homogeneous equation S_Z:H (b) Use this method to solve the differential equation
+
dy x-y-1
dx x+y+3




