ENGR311/1/AA Quiz Two May 16, 2017

Family Name.................. FirstName...............ccocoeeii L, [3]

Solve the dif ferential equationy’ —y = tetsint, y(0) =0
using Laplace Transforms. Hint: Derivative of transform rule [7]
. Take the Laplace of the equation

L{y'} — L{y} = L{te'sint} . . .
1. Find Laplace Transform L{te'sint} . .

1
s2+1

Table 7.

2. Laplace of sint L{sint} =

3. Apply shift of transform Rule L{e"f(t)}=F(s—a). . . .

1
(s—1)2+1

4. L{e'sint} = F(s —1) where F(s) = L{sint}, L{e'sint} =

5. Apply derivative of transformrule L{t"f(t)} = (—1)" %F(s)

6. L{te'sint} = (_1)i[ 1 ]=[ 2(s-1)

ds (5—1)2+1 (5_1)2+1]2
7. L{y'} — L{y} = L{te'sint} - sL{y}— L{y}= 2(s—1)
| [(s—1)2+1]2 "
2
'L{y}:[(s—1)2+1]2"--------......,,,,[4]

Another Way

1. Find Laplace Transform L{te'sint} . .

28
s2+1

2. Laplace of sint L{tsint} = Table 22.

3. Apply shift of transform Rule L{“f®)}=F(s—a). . . .
4. L{c'tsint} = F(s — 1) where F(s) = L{tsint}, L{e‘tsint} = (:_(j;jjl
5. L{y'} — L{y} = L{te'sint} — sL{y}— L{y}=—0"1

. y y y y [(s-1)2+1]2
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2

AW = e A
Find the Inverse of m :
Table 25 L{sinkt — ktcoskt} = [Szik’;]z,

k =1, L{sint — tcost} = e

. Apply shift of transform L{e"f(t)}=F(s—a) . . .
taint — tot — 2
L{e'sint — te'cost} = TEITIeTE

Solution y(t) = etsint —tetcost . . . . . . . . . . . . ... [3]
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