1. Consider the linear equation:
y® + 5y — 2" — 10" + o/ + 5y = g(x).

The complementary solution is:

Yo = c167 7% + cpe® + czze® + cae % + csze .

For each of the functions g(x) below, write down the correct guess for a particular solution y,, if one

were to use the method of Undetermined Coefficients to solve the equation:

a). glz)=¢e

[‘j‘): Aegx

b). g(z) = €”
ij = Axe*
c). g(z) = 3e™% + cos(2z)
~5X , .
Yp= AXe ™+ Bons2X) +C5md2X)
d). g(z) = ze®

/}j‘o = (Ax+B)€x‘ i = (AX3+ sz)ex

e). g(x) = sin(2z)e 5",

X

-5X -
U= A€ +Beosee



2. Consider the function f(t), for t € [0,00), graphed below, and points a,b € [0, c0).

Match each of the following graphs (obtained by various translations and “turning off” of the graph of
f) with the expressions below:

L f(O)(1 = uw(?)) 4. f(t)ua(?)
2. f()(ua(t) —us(?)) 5. f(t—a)(ua(t) —us(?))
3. f(t)(1 — ua(t)) 6. f(t— bus(t)




3. Find:

2). 2l +em? = Zit(er 27+ e*)}
= 2itlls g, +22080) L + 2{td)snsy
U 2 1

e

h (s-z)“r (s-2)* N (S-4)*

b). Z{te*sin(6t)} = — j_‘,% z{e%%-m (é_;,)}

- f\\s' Z{ o)) \<ss,

_ 4 b A2(5-2)
as (32476 ((spPumg)?
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o emimems) =z X sl -5+ 5 =

_ 1 2+ £
S == —€3t+4§€6,
£ .8, c

e-2)(5-3)(5-6)

S=2

___s__-—- \ :,B = (B=~|
(5-2)(-6) 15=3

~__————5 =>
(S‘lXS'?} \S:G ‘/C

S
(S-2)(546)
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- -2t
= e wast - ze ?‘W\at.

o). 2 {::;34} = {524 } )‘b_‘)_b.}‘ia &) = cos (2v-6) U3 &),

2 ,0<t<l1
f). Z{f(t)}, where f(t) =q ¢t ,1<t<3 =2 <4 ~U4G:)) +t(\14(t) —ua({:})-'r'tz Ws(t)

2 t>3.

{3601 = 2] 2-200) + (E-1+ D) — (E3+2)uale) + (52437 Us @[
L
=5-28 4 {4y - €72 lbsl+ e T2 L)

S
=522 ve(L )P (L) (B 5T
= S Sz S)_ Sz+§')-\'€ 39 52 S ‘



4. Find the Laplace transform Z{f(t)} of the function f(t), defined as

f(t) =2(t—k), for all t € [k, k + 1), for all integers k > 0.

2%, te o)

2N, tel,2)
j}m: 2(1-2), te [2,3)

,?, = Pw‘odfc W/ P,Uu‘od T='1

ey A §1 RO
1-e 0

- Z4€—:§ gf{zt (1—u4(£))}

1»29:5 L1t - (t1+1) um;)}
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5. Solve the differential equation:

v +3y +2y=

1+ex’

o) v W +zm+2=0 > »F
(m+2)(w+)=0 => m=-2,-\ = ‘jC: e +0,¢e

)
@ . ?:ZX e"‘ X
W

_ = &
287 -¢*
W= | ) x =7 == =
ox -€ A e
_ _ e*(\ve™)
\+eX —
x
= —€x+ \ie)( => u\:—-eﬁ-,Qﬂ(\*‘é
-2X 7
) 0 -2X x - EEEE—
Wa=| ~ x| = S ou= S =\ (+e®)
28 o \+e* | +eX g’b" i

=> Pzézx(—eﬁ,@:u(we")) + & n (1+e®)
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2%y’ —zy +y=4zlnz.

@M-i&m'- xz},’ixy/4y:o s 0=, b=-1, ¢=)

Cﬁwz«& W 2wmel=0 ;5 (w120 => W= w;=

6. Solve the differential equation: g T /3 _!_ Zj - ___, _/0}1)(

)

) = Q'x+cz>unx f

.,, .

W

= =X
A A+x
o) R Im %
W= | o oK 2> W= LXK > = -4 X
l -)1(,0/\1)( A+ X =
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= - = u = —— WA =2 2 2 x
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| = 3: LX+Co XX+ 5 ) IX,
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7. Find a homogeneous linear differential equation with constant coefficients whose solution could be
4e8% 4 e~ 2=,

Roots of cloroctenshe gcuah‘nn; 6 -2
(W—6)(m+2) = W= 4 -42

T

}.

¥-4y-eyeo)

8. Suppose y(t) is the solution to the initial value problem:
y'+5y' +3y=0; y(0)=1,4'(0) = -1
Find Y (s) = Z{y(t)}.

TNEY =S +14 +HY(S)-F +3YE)=0
(s°455+3)YGs) = S+4

S+4

V(s) =
/ ) %455+ 3

9. Find the general solution to the equation

y(6) + Sym —0.

Chor.Spn . M8+ u=0
w? (m7+8)=0 => W (e 2) (W—zm+4) =0

W =Wz=Wz=0 w\ N A=4 -l6=-12
e — o | 4= -7 W i 2 iZﬁb’
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