MATH 307 Quiz 10 NAME:
Answers start with e

1. Find the following Laplace transforms.
(i) L{te*!sint}

o Since L{e*sint} = ¢

ﬁ, by Theorem 7.4.1,

d 1 o 2(s—2)
ds(s—2)2+1 [(s—2)2+1]2

L{te*sint} = —

(ii) L{e ! *elcost}
e By Theorem 7.4.2,

1 s—1
s+1(s—=1)2+1

L{e " xe'cost} = L{e "} L{e' cost} =
2. Find L™ {75}
e Since 2 = L{1} and -L; = L{e'}, by Theorem 7.4.2,

1
s(s—1)

t
L™ }:et*lz/erT:et—l
0

3. Solve the following IVP.
y" + 16y = 6(t — 2m), y(0) =0, ¥'(0) = 0.
e Taking the Laplace transforms on both sides and using the initial conditions, y(0) =

0 and 3/(0) = 0, we obtain

672WS

2 —27s
Y(s) 4 16Y(s) = — Y L

Since L{sin4t} = 52;;16, using Theorem 7.3.2 (equiv equation (15)), we get
(1) = L7 V() = L7 o) = bsina(e — 2m) Ut — 27
y(t) = s)} = 27160 = 150 s ).

4. (Bonus - 3pts) Use the Laplace transform to solve the following system of DE.

dx
9
aw
dy
a—&f—y

z(0) = -1, y(0)=2.



e Taking the Laplace transforms of two equations,
{ sX(s)+1 = X(s)—2Y(s)
sY(s)—2 =5X(s)—Y(s)

or

{ (s—1)X(s)+2Y(s) =-1
—5X(s)+(s+1)Y(s) =2
Solving for X (s) and Y'(s), we find

s+5 2s — 7
X(s) = — Y(s) =
(5)=-212 v =21
Hence
o 1 S 5 1, 3 B o .
z(t) =L {X(s)} =-L {52+9}—§L {S2+9}——Cos3t—§s1n3t
and 2 7 3 7
| | S -1 _ .
y(t)=L " {Y(s)} =L {32+9}_§L {82+9}—26083t—§sm3t.



