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Homework 18
14.
Find 
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15.
Find 
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Solution.  Start with 
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22.
The Laplace transform of 
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24.
Find the Laplace transform of 
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Solution.  By linearity of the transform, 
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By the “derivative of transform” property,
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As 
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Therefore, 
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29.
Find 
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Solution.  By the shift-in-t property,
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By a trig cofunction identity, 
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42.
Solve the initial value problem: 
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Solution 1.  Taking the Laplace transform of both sides, we have
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Thus,
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and so
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Solving for the transform 
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Now find A,B, and C so that
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Clearing the denominators, we get


[image: image28.wmf](

)

(

)

(

)

2

334

AssBsCss

++++=++

.

Set 
[image: image29.wmf]3

s

=-

:  
[image: image30.wmf]1393410

A

=-+=

.  Thus, 
[image: image31.wmf]1013

A

=

.  

Set 
[image: image32.wmf]0

s

=

:  
[image: image33.wmf]434

AC

+=

.  Then, 


[image: image34.wmf]44434

3331313

CA

æö

÷

ç

=-==

÷

ç

÷

ç

èø

.

Set 
[image: image35.wmf]1:

s

=

 
[image: image36.wmf]5446

ABC

++=

.  Thus,


[image: image37.wmf]501612

46546

131313

BAC

=--=--=


and so 
[image: image38.wmf]313

B

=

.  Therefore,


[image: image39.wmf]{

}

22

101322

33134134

s

Xs

sss

æöæöæö

÷÷÷

ççç

=++

÷÷÷

ççç

÷÷÷

ççç

èøèøèø

+++

,

from which we obtain the solution 


[image: image40.wmf](

)

(

)

{

}

13

1032

cos2sin2

31313

t

xtLXsett

--

==++

.

50.
Find the inverse Laplace transform of 
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Solution.  Completion of the square in the denominator yields

[image: image42.wmf](

)

(

)

(

)

(

)

(

)

22

2

2

22

2424

418

214

214

s

ss

Fs

ss

s

s

-

--

===

-+

-+

-+

.

Therefore, 
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52.
Find the inverse Laplace transform of 
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Solution 1.  First expand 
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Clearing the denominators, we get
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Solution 2.  

Multiplying by the integrating factor 
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Integrating from 
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 to 
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Integration by parts followed by solving for 
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Simplifying and using that 
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58.
Solve the initial value problem: 
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Solution.  Taking the Laplace transform of both sides
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A partial fraction expansion of the right-hand side is
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Hence, 
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Taking the inverse Laplace transform, we get
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64.
Solve the initial value problem: 
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Solution.  Taking the Laplace transform of both sides, we have
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Using the transforms of derivatives properties, this becomes
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Using the initial conditions and solving for the transform, we get  
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Now use the partial fraction expansion
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Consequently,
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By the shift-in-t property,
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