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1 Angle between two vectors
Two vectors, @ and b, are given as

= (a:z:’ ayvaz),

= (ba, by, bs).
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Find the angle between these two vectors. (5 points)

2 Matrix

Consider a matrix A,
A= ( S s ) .
(a) Calculate the determinant of the matrix A. (5 points)
(b) Find the inverse matrix of A. (5 points)
(c) Calculate the eigenvalues of the matrix A. (5 points)
(d) Find the eigenvectors of the matrix A. (5 points)
(¢) Find the matrix P to diagonalize the matrix A, and calculate P~1AP. (5 points)
(f) Calculate A™. (5 points)
(Hint: Try to calculate (P™'AP)™.)
3 Taylor series expansion
Find Taylor series expansion about a point z = 0 for following functions.
(a) e® (5 points)
1

(h) T—a (lz] < 1) (5 points)

4 Integrals

Perform following integrals.

o
(a) / I i pa dz . (5 points)
(b) /msinrudm (5 points)
2
l .
{c) / l—;aidr (5 points)
1 .
.00 .
(d) / e ¥ dx (5 points)
-0

(Hint: You may use polar coordinate for your calculation.)
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- 5 Differential equations

Find the general solutions for following differential equations. Note that k is a constant.

dy .
(a) Pt —kz (10 points)
d’y . dy .
(b) 'd—q':a - 7-d"£ +12=0 (10 pomts)

6 Wave equation

Suppose you have following four equations,

divE = V.E=0,
divHE = V-H=0,
~ ~ o o0H
E = E = —pp—n
rot. V x Moat,
rotH = V?xﬁ:eo%—lf.

Here, V is a vector differential operator. Starting from above four equations, derive the wave equation

of following form,
2
GRS P
1/(eopo) Ot
Hint: You may use following formula if needed. ’
A x (Exé) = (E-(?)E—(E-E)C’

(15 points)




