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(1) (20%) Consider the outflow of water from cylindrical tank with a hole at the
bottom as shown in Figure 1. Please find the height of water in the
tank at any time if the tank has diameter 2m, the hole has diameter 1
cm, and the initial height of the water when the hole is opened is
225m.  (Assuming the outflowing water has velocity

v(1) =0.3/2gh(t) , where h(f) is the height of the water at time ¢, and

=980 cm/sec” is the acceleration of gravity.)

(2) (10%) (a)Find the solution of the following wave equation
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Ju_ou —w<x<mw, 0<t<w, Cs. u(x0)= /(%)
1, (x,0)=g(x)
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(10%) (MIf f(x)=0, g(x)=x, 0< x <1, find the solutions of u(—%,i—), and
11
u(g:g)

(3) (20%) Compute the flux of water through the parabolic cylinder S:
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the velocity vectoris v = [322 6 6xz J, speed

being measured in m/sec.

(4) (20%) Find the Fourier integral of Delta function§(¢ — a), and then using the

result to evaluate the Fourier transform of Asinff¢. a and Sare
constants.
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(5)(20%) Find a matrix P such that PTAP =D 2> where D, is a diagonal matrix formed

by the eigenvalues of A
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