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5. 			
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6. 	

	
				𝑥(𝑡) = ' 4𝑒

!" − 7𝑡𝑒!"
−3𝑒!" − 7𝑡3!"

-	
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7. 		
	

	

						𝑥(𝑡) = .
𝑒#"(3 cos(4𝑡) + 6sin	(4𝑡)	
𝑒#"(−3 sin(4𝑡) + 6 cos(4𝑡)

6	 	
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8. 			

	

							𝑥(𝑡) = 7

1
2
𝑒$" +

1
2
𝑒%"	

5
2
𝑒$" +

1
2
𝑒%"	

;	
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Problem	25	
Manipulate	the	integral	to	get	in	the	form	∫ 𝑒!"#𝑓(𝑡)$

% 𝑑𝑡,	then	take	the	Laplace	transform	of	𝑓(𝑡).	
 

( 𝑒!"#𝑒!&# cos(7𝑡) 𝑑𝑡
$

%

 

 
𝑓(𝑡) = 𝑒!&#cos	(7𝑡) 

 

ℒ{𝑒!&# cos(7𝑡)} =
𝑠 + 4

(𝑠 + 4)' + 49
 

  



Problem	26	
a. Use Partial Fractions, then take the inverse Laplace. 

 
 

36 − 𝑠
𝑠(𝑠 + 6)'

=
𝐴
𝑠
+

𝐵
(𝑠 + 6)

+
𝐶

(𝑠 + 6)'
 

 
36 − 𝑠 = 𝐴(𝑠 + 6)' + 𝐵𝑠(𝑠 + 6) + 𝐶𝑠 

 
𝑠 = 0 → 𝐴 = 1 

𝑠 = −6 → 𝐶 = −7 
 

36 − 𝑠 = 1(𝑠 + 6)' + 𝐵𝑠(𝑠 + 6) − 7𝑠 
 

36 − 𝑠 = 𝑠' + 12𝑠 + 36 + 𝐵𝑠' + 6𝐵𝑠 − 7𝑠 
 

Equating the coefficients gives us 1 + 𝐵 = 0, so 𝐵 = −1 
 

36 − 𝑠
𝑠(𝑠 + 6)'

=
1
𝑠
−

1
(𝑠 + 6)

−
7

(𝑠 + 6)'
 

 

ℒ!( @
1
𝑠
−

1
(𝑠 + 6)

−
7

(𝑠 + 6)'
A = 𝟏 − 𝒆!𝟔𝒕 − 𝟕𝒆!𝟔𝒕𝒕 

 
 
 
 
 

b.  Since the denominator does not factor, start by completing the square.   

2𝑠 − 2
𝑠' + 2𝑠 + 𝟏 + 17 − 𝟏

 

2
𝑠 − 1

(𝑠 + 1)' + 16
 

2
𝑠 + 𝟏 − 1 − 𝟏
(𝑠 + 1)' + 16

 

2 F
𝑠 + 1

(𝑠 + 1)' + 16
−

2
(𝑠 + 1)' + 16

G 

Now take the inverse Laplace 

2ℒ!( F
𝑠 + 1

(𝑠 + 1)' + 16
−
1
𝟐

2 ∗ 𝟐
(𝑠 + 1)' + 16

G 

= 2 F𝑒!# cos(4𝑡) −
1
2
𝑒!# sin(4𝑡)G 

 
 


