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Problem 1 (20%4)

Find a parocular solution for each of the following ordinary differential equations:
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Problem 2 (20%)
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10% (a) Find the inverse and the determunant of A = D -

| . -3
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by the Gauss-lordan elimination.

16% (b) Show that adj(adj A)=ia|" > + A, ]A| 20
{A=[a1'j] be an n-sgnare matrix and Aij b the cofactor of A then by definition,
adjoint (A)=adj(A} [Ag]).

Problem 3 (20%}

Solve the tollovwing two partial differentiat equations
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where p and gare constants.
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o Paxl
1=0, Z=2Z,

x
x=1, —odfidx=g7

where pand ¢ are constants,

Problem 4 (20%)

Consider the rectangular {Cattesian) coordinates (x), x5, x3} and a general orthogonal

coordinales (gq,¢7,43). The two coordinates are connected through the following relations:

(b}

{c)

{d}

x1=x1(4 42.93)
X2 = x2{g1 g2.93)
x3 = x3(q1.92,93)

Give an expression for the position vector F in terms of the rectangular coordinates and

their unit vestors [51,52933]. {3 %}
Find 9% fori— 1,3 and j~13, (3 %)
aq“_,-

[Hint: how would §; change its magnilude und divection along coordinate g i
Dersve cxpressions for the unit vectors [E[ &7 ,E}] of the general orthogonal coordinates.
[Hint: the unit vector of coordinate 4, 1s the unit tangenet vector to coordinate g ;.

{10 %)
i.et (g).99.g94) represent the elliptical eylindrical coordinates defined as

X) =acoshgycosqy ; g =0
xg =asimhgysingy ;, 0Lgr <20

Xy=qy , =gy See
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where @ 1s a constant. Express [;,2,,5; ] in terms of (¢,,4,43) and [51,32553]. (4%}

" Problem § (20%)

Let Fourier integral be denoted as the following:

o

fO= Jglwye™ do

—rd

gw)= | fine Tz

—Kx3

(1} Find the Fourier integral of the {ollowing function (10%&)

1 2«1
f(r}={ ;
O t5=1

(2} Use your result in (1), find a particular integral of the following differential equation:
(10%)

Y3y +2y = f(i)

where /{0 1s denoted in (1),

e o ——— — — ——— = s



