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1. (16 %) Solve the differential equation. ‘
(1) (5%) y'— Ay = —By? (4 and B are positive constants)
Q) (5%) x°y"—3xy'+4y=0

(3)(6 %) y"+y=secx (by variation of parameters)

2. (17 %) Find a general solution of the nonhomogeneous linear system.
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3.(17 %) Solve the initial value problem by means of Laplace transforms

r(t)=10sin2: if0<t<z

W)=0  gisnp o YO=Ly0)=-5

y'2y'2y = r(t), {

This is a damped mass-spring system with a sinusoidal driving force acting during the

interval 0<r7<sx only.
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Linear Algebra and Vector Calculus

{/ Find theinverseA 'of  (17%)

-1 1 2
A=|3 -11
-1 3 4

¢~ Find the eigenvalues and eigenvectors of the matrix ~ (17%)

-2 2 -3
A= 2 1 -6
-1 -2 0

{ Find the work done by the force F= 2xy3 sinzi +3x2y2 sin z j+xzy3 coszk in the
displacement around the curve of intersection of the paraboloid z = x2+ y2 and the cylinder

(x- 1)2 + y2 =1. (Hint: By the Stokes’s Theorem)  (17%)
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7. (17%) Solve the following partial differential equation for u(x, 7) by Fourier series.

ot ox*’
u(x,0)= f(x), (0<x<L)

u (0,0)=0, u (L,1)=0, (0<t<w).

2
Ou_ 0% (0<x<L, 0<t<w),

4. (17%) Solve the two-dimensional wave problem by using double Fourier series

o'u  ,(0*u Ou
—=c + — O<x<a, O<y<bd),
812 (axl ayz > ( > y )’
that satisfies the boundary # = 0, on all the boundary;

ou

and two initial conditions u(x,y,t)= f(x,y), i g(x,y).
1=0

9. (17%) (a) State whether the given function is even or odd. Find its Fourier series.
Sketch the function and some partial sums. (Show the details of your work)
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k —E<x<5

f(x)= - 3y
0 —<x<—
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(b) Use (a) to show that 1—l+l——1~+ ...... e
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