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 (a) f1 is similar to the function f(t) in Fig. 17.6. 
 
  )1t(f)t(f1 −=
 

 Since 
ω
−ω

=
2F  ω

j
)1(cos)(

  

=ω=ω ω )(Fe)(F j
1  

ω
−ωω−

j
)1(cose2 j

 

 
 Alternatively, 
  )

)
2t()1t(2)t()t(f '

1 −δ+−δ−δ=
   e2e(eee21)(Fj jjj2jj

1
ωωω−ω−ω− +−=+−=ωω

 
        )2cos2(e j −ω= ω−

 

 F1(ω)  =  
ω

−ωω−

j
)1e j (cos2  

 
(b) f2 is similar to f(t) in Fig. 17.14. 

f2(t) = 2f(t) 
 

F2(ω)  =  2

)cos1(4
ω

ω−  

 



  ( ) ([ ]°−°−−
+−

+=
+

+
−

= 45t2j45t2j
t2jt2j

ee
22

5
2j2

e5
2j2

e5 )  

 

  ( )°−= 45t2cos
2

5  

 

  ( ) ( ) ( )°−°=°−= 4518.229cos
2

5454cos
2

52vo  

 
  vo(2)  =  –3.526 V 
 
 
Chapter 18, Solution 37.  
 
 

 
ω+
ω

=ω
j2

2jj2  

 
By current division,  
 

 ( ) ( )
( ) ω++ω

ω
=

ω+
ω

+

ω+
ω

=
ω
ω

=ω
4j82j

2j

j2
2j4

j2
2j

I
I

H
s

o  

 

 H(ω)  =  
ω+

ω
3j4

j  

 
 
Chapter 18, Solution 38.  
 
 

( ) ( )
ω

+ωπδ=ω
j
1Vi  

 

 ( ) ( ) ( ) 







ω

+ωπδ
ω+

=ω
ω+

=ω
j
1

j5
5V

2j10
10V io  

 

 Let ( ) ( ) ( ) ( )
( )ω+ω

+
ω+
ωπδ

=ω+ω=ω
j5j

5
j5

5
21o VVV  

 



 ( ) ( ) 5s
B

s
A

5ss
5V2 +

+=
+

=ω      A = 1,  B = -1,    s = jω 

 

 ( )
ω+

−
ω

=ω
j5

1
j
1V2   ( ) t5

2 e)tsgn(
2
1t −−=v  

 

 ( )
ω+
ωπδ

=
j5

5V1     ( ) ( )
∫
∞

∞−

ω ω
ω+
ωπδ

π
= de

j5
5

2
1tv tj

1  

 

   v1(t) 5.0
5
1

2
5

=⋅
π
π

=  

 
 ( ) ( ) ( ) ( ) t5

210 etsgn5.05.0tvtvtv −−+=+=  
   But ( ) ( )tu21tsgn +−=   

 
   ( ) ( ) ( ) =−+−+= − tuetu5.05.0t t5

ov ( ) ( )tuetu t5−−  
 
 
Chapter 18, Solution 39.  
 
 

ω−ω−
∞

∞− ω
−

ω
+

ω
=−=ω ∫ j

22
tj

s e11
j
1dte)t1()(V  

 










ω
−

ω
+

ωω+
=

ω+

ω
=ω ω−

−
j

226

3

33
s e11

j
1

j10
10

10xj10

)(V
)(I  

 
 
Chapter 18, Solution 40.  
 
 
 )2t()1t(2)t()t(v −δ+−δ−δ=  
  2jj2 ee21)(V ωω− +−=ωω−
 

 ( ) 2

2jj ee21V
ω−
+−

=ω
ω−ω−

 

 

Now ( )
ω
ω+

=
ω

+=ω
j

2j1
j
12Z  

 



 ( )
( ) ω+

ω
⋅

ω
−−

=
ω
ω

=
ωω

2j1
j1ee2

Z
VI 2

2jj

 

 

  ( ) ( )ω−ω− −+
ω+ω

j2j ee5.05.0
j5.0j

=
1  

 

But 
5.0s

B
s
A

)5.0s(s
1

+
+=

+
          A = 2, B = -2 

 

 ( ) ( ) ( )ω−ω−ω−ω −+
ω+

−−+
ω

=ω j2jj2j ee5.05.0
j5.0

2ee5.05.0
j
2I  

 

i(t)  =  )1t(ue2)2t(ue)t(ue)1tsgn()2tsgn(
2
1)tsgn(

2
1 )1t(5.0)2t(5.0t5.0 −−−−−−−−+ −−−−−  

 
 
Chapter 18, Solution 41.  
 
 
 2  
 

ω+ j2
1

 
+ 
−  1/s 0.5s 

+

V 

−

 
 
 2 
 
 
 

 

( )
ω+

ω+ω−
=

ω+
ω

+ω=+ω−ω

=−
ω

+ω+
ω+

−

j2
9j4

j2
j4jV42j

02
j
V2Vj

2
j2

1V

2
2

 

 

V(ω) = 
)j24)(j2(

)2j5.4(j2
2 ω+ω−ω+

ω+ω  

 
 
 



io(t)  =  ( )A1tue4)t(ue4)1tsgn(2)tsgn(2 )1t(2t2 −+−−− −−−  
 
 
Chapter 18, Solution 43.  
 
 

ω+
=→=

ω
=

ω
=

ω
→ −

− j5
1Ie5i,

j
50

10x20j
1

Cj
1      mF 20 s

t
s3  

 

ω=
++

=
ω

•

ω
+

= js,
)5s)(25.1s(

50
j
50I

j
5040

40V so  

 









+ω

−
+ω

=
+

+
+

=
5j

1
25.1j

1
3
40

5s
B

25.1s
AVo  

 

)t(u)ee(
3
40)t(v t5t25.1

o
−− −=  

 
 
Chapter 18, Solution 44.  
 
 
 1H           jω 
 

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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