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Using the method of variation of parameters to solve the differential
equation (17%)

y'+y=secx

Find a solution of the following equation (17%)

d
y'+y' —2y=0 with y0)=4 , d—y e &
X|x=0

Using the method of Laplace Transformation to solve the initial value

problem of y(¢) (17%)

d
y'+2y' +y=et with y(O0)=-1, d—y =1
tli=o
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1. (A= (3 qj , diagonalize A. (b) Solve the following system of differential
J

equations by using the result of (a). (8%, 9%) -

M lied
X'= X where X =
3 X, (1)

L I

C

cylinder x* + 3* = 1 in the plane y + z = 2. Orient C counterclockwise as viewed

from above. (17%)

What is the divergence theorem (i.e., Gauss theorem)? Verify the divergence
theorem for ' =[x, y.z], and D is the sphere of X+ +27=9. (5%, 12%)

Using Stokes’s theorem, evaluate §zdx+xdy + ydz where C is the trace of the
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Solve u, +3uy =0 (17%)

For an elastic string of length L, fastened at its ends on the x-axis at x=0 and x=L. The string is
displaced with the initial displacement f(x) as shown. Then it is released from test to vibrate in

the x-y plane. Following the step by step instructions below, find the model for this kind of

wave equations in PDE. Where p =mass/per unit length, ¢* = L (17%)
P P

]
i
T, |
O\Ll=0 u=~0 I X O X X+ Ax x
atx=0 atx = L Enlargement of segment

(a) List the force equilibrium in horizontal x-direction.

(b) List the force equilibrium in vertical direction by Newton’s 2" law. ie. » F=ma
: o%u
T, sin - = ma= pr—a—

(c) Divide those equations as above in (a) by (b), you can obtain

Tysin B 922  _ _ 999 _ PAx 9’y
= T,es B T, =tan f - 777 = 5=5

(Y
: ox

terms on the right. You can get the partial differential equation.

substitute into (c) for

x+Ax

(d) The slope at x and x + Ax, = (_ZE]
e

Expand the following function by Fourier series. (17%) f(x)=

(]

— I




