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1. (5 points) Consider the endpoint problem
y'+dy =0, y0)=0, y(2m)=0.

Is A = 25 an eigenvalue? If so give an eigenfunction, and otherwise explain why not.
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2. (5 points) Transform the following system into a first order system:

523) — 22’ +of sint =12 — ¢
y —z"” + 14sint = 12z — y.

X, =%
Xz =%\’
Y =y
S/KZ/ e *)’15"“‘21 :{1—7’\ /
o =Xy F1Esiat =2k -y

3. (5 points) Use the method of elimination to transform the following system into a single differ-

ential equation involving ¢, z,z’, ", etc (with no y). Do not solve the equation, but write it in the

usual way, without operators.

4z’ — Ny =242y —¢2
5y — 3z’ + 2y = cost
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4. (8 points) Use the method of elimination to solve the following initial value problem:

o' =-3c+2y, ¥y =-3z+4y, z(0)=0, y(0)=2
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5. (12 points) Find the following Laplace transforms and inverse Laplace transforms:

(a) £{e(/Dtsin 3t} 5 ci (3t = 3
ris )Y =

s J§ e*tani3e) :/

—————

(b) £{g(t)}, where ¢'(t) = (/2 sin(3t)
Z

(5-£)+1

() LSt}
S+ )
(s-y" + 1

2 g = (2ALERXZ) SO

b+l = (’ZC&’M\‘( {’Q/%B‘vﬁ)

6 =2B-2A 9 = - =7 B-= ~th - L

C-2(-t-2)-24 =2 A=, BT
Cj'ffzf:(ﬂg =  —cos) + sIAED +@'tj

= A4A 2B S -
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6. (8 points) Use the Laplace transform to solve the following initial value problem:

' -2’ -2 =0, z(0)=0, Z/(0)=2
(et LTRT =X | Tren LI035 = 7K1 S0 -L
sl KZK j = g Xsd

So
<Sz><(6) »—02) - <5>((3)> ~ 2Ny =D
- 2
X1 = o -
S -S4 (s-2)(s+1)
s A . B
(5-2 Y 5+1) -1 .
L = )4(g+\ Yt 2 (s )
gz 1 7 = -3, B 3
5=t 2= A, A3
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7. (6 points) Using the deﬁmtlon, find the Laplace transform of f(¢t), where f@)=0for0<t<2
and f(t)=2fort> 2.
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8. (6 points) Use partial fractions to write the following function as a sum simpler functions, and
calculate the coefficients:

s2+4 3 A N 3 4/C;§+D
(s—1)2(s2+9) <~ (s-1)* SL+O\

® S ey = Acs- N(sT+AR) + BLSZM\) v (Cs+DN(-"
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-S = C’éCJ*—b)Cv{pL\ ’%w = 1/C AR -24C ¢ -3
— (24C-6D) i+ (130 VDY

o= 2¢C 46D = D = -HC

s— 19C-30 = 1% ¢< $3LC
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af(t) + bg(t)
@)

F&(2)

[ srsar

e f(t)

u(t — a)f(t - a)
(fx9)(t)

tf(t)

t" f(t)

[10)

t

f(t), period p
t”l
ta

eat

cos(kt)
sin(kt)
cosh(kt)
sinh(kt)
u(t —a)
i(t—a)

LAPLACE TRANS’FOR~M

F(s)

aF(s) + bG(s)

sF(s) - f(0)

s"F(s) — s 1 (0) — - -- — sf2(0) — F*1(0)
F(s)

F(s—a)

e—GSF(s)

F(s)G(s) where (f=*g)(t)= /Ot f(r)g(t — 7)dr
~F/(s) |
(~1)yF)(s)

/s “F (o)do

p
1 /0 e~ f(2)dt

‘ (o o]
%‘%}l where I'(z) = / et tdt
0

where u(t — a) is 0 when t < @, and 1 whent > a

e %  where 6(t — a) is a unit impulse at time t = a



