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(1] (A total of 20 points)

Obtain solutions X (T") and V(T for the following simultaneous ordinary differential equations. For (a),
(b}, and (c), use common initial conditions

X({®=0 and V(0)=1
In (b), a > 0 is a real number.

(a) (4 points) : av

(b) (8 points) ‘
v =-X—-aV
dT

and

dX
dr ~

(c) (8 points) av
S inT
o X +sin
' and

dX
ar

[2] (A total of 16 points)

We define Fourier transform of a function f(z) by
£ 1 ® —ikx
== [ e pla)aa
—00
Obtain Fourier transform for a Gaussian function

f(z) = exp (—m—;)
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i3] (A total of 14 points)

(a) (7 points) Solve the following simultaneous equations for z,y, z, and w:

z—y+2z+w=19
2z4+y—2z+3w==6
T+ 3y+2z—2w=2
=3z +z+4w= -3

(b) (7 points} Solve the following simultaneous equations for z,y, 2, and w:

z+4y+2z+3w=1
2z4+3y+4ztw=-2
3z +2y+z+4w=3
dz+y+32+2w=0

[4] (A total of 14 points)

(a) (7 points) The imaginary unit is given by . Prove Euler’s formula

e = cosf +isind

(b) (7 points) Obtain the following definite integral

T
/ T 5 5556 T (@ : real number, a # 0,£1)
0 1—
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[5] (A total of 16 points)

"The unit vectors in the direction of the z,y, and z axes of a three dimensional Cartesian coordinate system
are given by i, j, and k.

{a) (8 points) Consider a volume V in a domain z > 0, which is surrounded by three surfaces 2 =0, z = 1,
and 22 + 3% = 1. After drawing the the shape of the volume, obtain a volume integral

/ V- Adv’
1

for a vector A = 221 + 2zyj + 2yzk.

(b} (8 points) Obtain a line integral

j{A-dl

for a vector A = cos ()i + z[2 — sin (1)]5 along a circle z2 + 2 = 4 on the zy-plane.
[6] (A total of 20 points)

(a) (10 points) Obtain a solution U = U (¢, z) for a wave equation

sy _ o

ot 9z?
in a domain —7/2 < z < 7/2. Employ boundary conditions U (¢, —/ 2) = 0 and U(¢,7/2) = 0, and an
initial condition U(0,z) = cos (z). Draw z versus U(0,z), U(n/2,z), and U(r,z) in a single figure.
(b) (10 points) Obtain a solution U = [J (t,z) for a diffusion equation

o _ov

ot  Ox?

in a domain —7/2 < z < /2. Employ boundary conditions U(¢, —x/2) = 0 and U(t,7/2) = 0, and an
initial condition U(0, ) = cos (z). Draw z versus U(0,x), U(l,z), and U/{co,z) in a single figure.




