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1. {10%) Find the value of the determinant
1 a & «a
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2. (10%)If a periodic function f(x) can be expressed as its Fourier series, i.e.

o0
F(x)=a,+ Y [a, cosnayx + b, sinnwyx]

n==]
where @, = 2—;—, T is the period of function f(x)
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Prove that - Ifz(x)dx gt ag +—Z[an +bn] ‘
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3. {20%) According to Newton’s law of gravity, the potential between two
particles at points Py :(xg, y,2p) and P:(x,y,z) can be expressed as

f(x,y,z)= % » where ¢ is a constant and 7 is the distance between By and

P. Prove that the potential function f(x,y,z) is a solution of Laplace
equation.

4. (20%) Find the general solution of the non-homogeneous differential
equation

(D*+6D+91)y = 166'%2 )

5. (20%) Let A be an eigenvalue of the unitary matrix U. Then prove that
IA=1.

6. (20%) Solve the one dimensional wave equation with the initial conditions,
u_ 2% |
2 =C X —0O< X<
ot Ox
I.Cs {u(x,O) - f(x),
Uy (x,O) = g(x)

—o<x<w
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