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1. Solve the following differential eguations:

2
{al {3x=—y iy! - 2xy = D
{b] xly' + 3xy' + y = D vily = 3, v'ill = -4
L
()] v® - 2vF + 2y = 2 2 CcosX. {15%)

2. Find the Laplace transform of the fellowing functions. That
is to say: given f{t), find nC{f{t}} = Fis}.

v if £ <« &

fa) the unit step function ui{t-al ={-
1 if t = a
g i if t = a

(b} Dirac's delta function ©(t-a) ,.]i’

- o cthetrwlss
and fl{l{t-a] ar = 1, (12%)
o

3. Determine whether the following linear systems have solutions
If they have, are the solutions unigque or infinitely many in
numnber. Alsn, find the soluticne that exist.

ia) 4x + Fy - 2z = 00 (b} X+ ¥ + 2 =2
-Bx + wyw « 4z =0 2x - oy + 22 =4
66X - 9y - 3z = 0 -x v 4y + oz = 3 (12%]

4. Are the Ecllowing matrices diagonalizable? For those which
are, find a matrix for each, and diagonalize cthem. For those
which are not, explain why.

{a] 1 04 s} ¢ 1 0
d 1 1 ¢ a1
1 1 1 -2 3 (12%]

5. la' What is the condirtien for a function Lo be harymonic?
which of cthe following functions are harmenice?

x
2 {ii) E = (x + v

(1) £ m x* &+ vh & z
{h] Show that the integral of the normal derivative of a

harmonic function over any plecewige smocth closed oriesntable

gurface in the domain of definition is zera. {12%)
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A thin bar., of length 10 om, is perfectly insnlated lacerally.
Asguming ¢* = 4, find the temperature distributics ufx,t} in

the bar if both ends are kept at 0'C and the initial tempera-
ture is

® if 0 « % < 5
Lix} = {

i0 - X if 5 « x « 10. {L2%)

IDEtermine where {(in the complex plane}l the fellowing funct-
lons are analytic.

1 3
- 4 i Y
(a) £ x  — . —
p £z} 3 iy 3]
k) Elz} = (1 + 4} {x + y¥
{ct f£ilz} = =z Z. (10%)
Evaluace the following integrals:
1/2
(a) e {z - i) d= C: uni*r cirele, counterclockwias
o
e
J X Bin 2%
(b} elx
}{4 + 4
P - -
Eﬂ}j&F.d{t E={Eyiji+{eylnx+2x}]?
C C: the bovndary of the region

1 +x & V¥ & 2, counterclockwise
(1L5%)




