
Chapter 18, Solution 1.  
 
 
 )2t()1t()1t()2t()t('f −δ+−δ−+δ−+δ=    

  2jjj2j eeee)(Fj ω−ω−ωω +−−=ωω
              ω−ω=  cos22cos2
 

 F(ω)  =  
ω

ω−ω
j

]cos2[cos2  

 
 
Chapter 18, Solution 2.  
 

  


 <<
=

otherwise,0
1t0,t

)t(f  

 
 

-δ(t-1)

δ(t)
 

f ”(t)

t 
–δ’(t-1) 

 1 

-δ(t-1)

0 

1 

f ‘(t) 

t 

 
 
 
 
 
 
 
 
 

f"(t) = δ(t) - δ(t - 1) - δ'(t - 1) 
 
Taking the Fourier transform gives 
 

-ω2F(ω) = 1 - e-jω - jωe-jω 
 

F(ω)  =  2

j 1e)j1(
ω

−ω+ ω

 

 

or  F  ∫ ω−=ω
1

0

tj dtet)(

 

But  ∫ +−= c)1ax(
a
edxex 2

ax
ax  

 

( )
=−ω−

ω−
=ω

ω−
1
02

j

)1tj(
j

e)(F ( )[ ]1ej11 j
2 −ω+

ω
ω−  



Chapter 18, Solution 3.  
 
 

 2t2,
2
1)t('f,2t2,t

2
1)t(f <<−=<<−=  

 

∫− −

ω−
ω −ω−

ω−
==ω

2

2

2
22

tj
tj )1tj(

)j(2
edtet

2
1)(F  

 

[ ])12j(e)12j(e
2

1 2j2j
2 −ω−−ω−

ω
−= ωω−  

          

   ( )[ ]2j2j2j2j
2 eeee2j

2
1 ω−ωωω −++ω−
ω

−=  

         

    ( )ω+ωω−
ω

2sin2j2cos4j
2

1
2−=  

         

  F(ω)  =  )2cos22(sinj
2 ωω−ω

ω
 

 
 
Chapter 18, Solution 4.  
 
 

1 

–2δ(t–1)

2δ(t+1)

–1

g’ 
2

 0  
–2 

t 

 
 
 
 
 
 
 
 
 
 

–2δ’(t–1)

–2δ(t+1)
1 

–2δ(t–1)

2δ’(t+1)

–1

g” 

4δ(t)

 0  
–2 

t 

 
 
 
 
 
 
 
 



4sin4cos4
ej2e24ej2e2)(G)j(

)1t(2)1t(2)t(4)1t(2)1t(2g

jjjj2

+ωω−ω−=
ω−−+ω+−=ωω

−δ′−−δ−δ++δ′++δ−=′′

ω−ω−ωω  

 

)1sin(cos4)(G 2 −ωω+ω
ω

=ω  

 
 
Chapter 18, Solution 5.  
 

1

0

h’(t)

–1  

–2δ(t) 

1 
t 

 
 
 
 
 
 
 
 
 
 
 
 
 

δ(t+1) 

–δ(t–1) 

1

0

h”(t) 

–1  

–2δ’(t) 

1 
t 

 
 
 
 
 
 
 
 
 
 
 

ω−ω=ω−−=ωω

δ′−−δ−+δ=′′

ω−ω j2sinj2j2ee)(H)j(

)t(2)1t()1t()t(h

jj2

 

 

H(ω) = ω
ω

−
ω

sinj2j2
2

 



Chapter 18, Solution 6.  
 
 

dtetdte)1()(F tj
0

1

1

0

tj ω−

−

ω−∫ ∫+−=ω  

 

)1(cos1tsinttcos1tsin1

tdtcosttdtcos)(F Re

2
1
02

0
1

0

1

1

0

−ω
ω

=







ω

ω
+ω

ω
+ω

ω
−=

ω+ω−=ω

−

−
∫ ∫

 

 
 
Chapter 18, Solution 7.  
 
 
 (a) f1 is similar to the function f(t) in Fig. 17.6. 
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(b) f2 is similar to f(t) in Fig. 17.14. 
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We transform the voltage source to a current source as shown in Fig. (a) and then 
combine the two parallel 2Ω resistors, as shown in Fig. (b). 
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The circuit in the frequency domain is shown below: 
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Transferring the current source to a voltage source gives the circuit below: 
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As an integrator, 
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