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Problem { '
(3%) (a) Given the function
f(x, y, z; @) = [x2+y2+(z - %0)2]’”1 — [x24y24(z + L)' 12
for the potential of a pair of oppositely-signed monopoles, ﬁn& its gradient vector.

(3%) (b} Use Taylor expansion of the above function to find the potential function
[ / S

x4y 2422
for a dipole with a dipole moment .

(3%) (c) Calculate the gradient of the dipole’s potential function in rectangular coordinates.
(3%) (d) Calculate the divergence of the gradient vector,

(3%) (c) Writing the dipole's potential function as
F=4
2

r » *
in spherical coordinaics, calculate its gradient in spherical coordinales.

Problem 2
(10%) Find the cigenvalues and eigenvectors for the matrix [ (2] 11].

Problem 3
(10%) Seclve the sysiem of differential equations

die _ dyv_ 2, _
A v, s 2u-v+4
subject to the initial values of ¥ equal to | and v equal to 0.

Problem 4

(5%) {a) Show that 2 and J; arc two solutions to the differential equation 2du g, =g,

de?

2
(10%) (b) Solve the inhomogceneous dilferential cquation rmd—‘z‘— —2u =31},
t

Problem 5
{L0%) Solve the first-order ditferential equatioin
: W gy 2
dr 7] .
Problem 6

(10%) Solve the second-order differential equaticin

S _du oy =36+ 4 10sinr—dr.
(11'2 dt

Problem 7
(5%) (a) Write down the Euler formula and preve it by infinite series.

(10%) {b) Evaluate the sum

E 1
==COS O} ,
n={} 2“

Problem 8
(10%} (a) Calculate the Fourter series for the function with period 27t

-8, _meax<0
4

f(x) =

5% (b) Lvaluate the sum —t
(5%) ( 2 s 4 7



