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1. Consider the impulse train g t  shown on the left in Figure 1. Plot its Fourier transform G f  from 

2f  to 2f . Explanation is not required for this question. 
 
 

 
Figure 1 

  
 
2. r(t) shown in Figure 2.  

 
Its value periodically alternates between A and 0 with period T0. Suppose A = 2. 

 
Figure 2 

The Fourier series expansion of r t  is given by 02j kf t
k

k

c e  where 0 01/f T . 

 
a. Suppose the duty cycle is 50%. Find c0 and c2. 

 
c0 = _____, c2 = _____ 
 
 
 
 
 

b. Suppose the duty cycle is 20%. Find c0 and c5. 
 
c0 = _____, c5 = _____ 
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[See 4.46 in the lecture notes.]

See the last sentence on p. 59 of the
lecture notes.

See recipe 4.44 on p. 56 of
the lecture notes
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1. Consider the rectangular pulse train r t  shown in 

Figure 1.  

 
Figure 1 

a. Using Fourier series expansion, we can write r t  in the form  

0 0 0 0 0 02 3 2 2 2 2 2 2 2 3j f t j f t j f t j f t j f t j f te e e e e e  

where 0
0

1
f

T
. 

Write the appropriate coefficients in the boxes above. 
b. Using another form of Fourier series expansion, we can write r t  in the form 

0 0 0 0cos 2 cos 2 2 cos 2 3 cos 2 4f t f t f t f t  

Write the appropriate coefficients in the boxes above. 
2. Consider the rectangular pulse train r t  shown in Figure 2. 

 
Figure 3 

a. Observe that 0y t r t T . Find the constants , , and . 

 
 = _____,  = _____, = _____ 

 
b. y t  can be written in the form 

0 0 0 0sin 2 sin 2 2 sin 2 3 sin 2 4f t f t f t f t . 

Write the appropriate coefficients in the boxes above. 
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 AMx t

 m t

AMx t

(a) when the modulation index is 40% 
 

 
 

(b) when the modulation index is 200% 
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 Time Interval 
Frequency Behavior 

( ?) 
(a)   
(b)   
(c)   
(d)   
(e)   

 m t

FMx t
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increasing

decreasing

constant

increasing

constant

m(t) is constant
during this interval.
Therefore, the
frequency should be
constant during this
interval.

m(t) is increasing
during this
interval. Therefore,
the frequency
should be
increasing during
this interval.

m(t) is decreasing
during this
interval. Therefore,
the frequency
should be
decreasing during
this interval.

m(t) is constant
during this interval.
Therefore, the
frequency should be
constant during this
interval.

m(t) is constant during this interval.
Therefore, the frequency should be
constant during this interval.

m(t) is at its max
value during this
interval. Therefore,
the freq. shoud be
highest in this
interval.

m(t) is at its min
value during this
interval. Therefore,
the freq. shoud be
lowest in this
interval.

m(t) is at its min value during this
interval. Therefore, the freq. shoud be
lowest in this interval. Note that the
freq. should be the same as during
the first interval.

Recall that the freq. bahavior of FM signal directly follows the behavior of m(t)

Note that the number of cycles during the interval [0,0.5) is
less than the number of cycles during the interval [0.5,1)
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a)  

 
b)  

 

2. 

 
a)  

 
b)  
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