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Show your steps clearly for full credit.

1. Solve for each of the following integrals: (20%)
(@) [ dxcos? x; (4%) )
(b) [dx cos? x; (4%)
(©) [dxcosx; (4%)
(d) [dxcos®x; (4%)
(e) [dxcos™x. (4%)

2. Givenavector A=A, X+ A,y + A,Z in Cartesian coordinates, where A,, A,,and A, are functions of
the coordinates x, y, and z. Calculate V- (V X A). (10%)

1 3 3
3. Let A= (O 0 a), where a is a constant. In regard to the eigenvalues of A, whether real or
0 —a 2
complex, it is given that A has only one distinct eigenvalue A. (25%)
(a) Find A and give all possible values of a. (10%)

(b) For each possible value of a, let N be the number of independent eigenvectors of A. (Note that N
may be different for different values of a.) Then calculate or derive a set of N independent
eigenvectors of A for the corresponding value of a. (15%)

4. Find I by solving the following integral that is integrated over a closed
surface S, which is shown in the figure on the right:

szdaﬁ-F,
s

where da is the differential area, fi is the unit vector pointing normally
outward from the surface,

1
F = xz%% +-3-y3}7 +x2z2 ,

and S is a spherical surface represented in Cartesian coordinates by the o
Closed surface S:

equation x? + y2 + z? = R?. In other words, the spherical surface § is 4y 420 = B2
of radius R and has its center at the origin where (x,y,z) = (0,0,0). -
(20%)

5. Solve for the functions f = f(x) and g = g(x) inthe folléwing set of coupled equations:

df
a2
dg
oo

with initial conditions f(0) = a and g(0) = b, where a and b are constants. (25%)




