Polytechnic University of Puerto Rico

Electrical Engineering Department
EE 4704-22:   Analog Communication Systems
Quiz #1, Winter Quarter 2003, December 03
Name _______________________________________#_____________

Show all intermediate steps. No credit will be given for final results only.

Problem 1.   Topics: Signal Energy.
The TCAM (Transmitted Carrier Amplitude Modulation) signal in this problem has the following value:
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a) Find the power of A

b) Find the power of 
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c) Find the power of 
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d) Discuss your results.

SOLUTION
a) Find the power of A
The power of A is 
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b) Find the power of 
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The power of any single tone is 
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c) Find the power of 
[image: image9.wmf](

)

t

t

m

A

t

p

j

200

cos

)

(

)

(

+

=


We have to rearrange the expression to have only linear terms in cos


[image: image10.wmf](

)

t

t

A

t

p

p

j

200

cos

20

sin

4

)

(

+

=



[image: image11.wmf]t

t

t

A

t

p

p

p

j

200

cos

20

sin

4

200

cos

)

(

+

=


Because
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The power is the amplitude squared over two
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d) Discuss your results.

We can see that each signal (A and m(t)) after being modulated, lose half of the power. Modulation makes the signal to be transmitted to lose half the power.
Problem 2.   Topics: Signal Energy, Correlation Coefficient, Signal Component.
Given the following pulses    x1(t) and x2(t) defined in the interval [0,1]:
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a) Find the energy in each pulse: 
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b) Find the correlation coefficient: 
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c) Find the “component” of 
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. In other words, find the value of c that minimizes the error in the approximation 
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SOLUTION
a) Find the energy in each pulse: 
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The energy of the signal 
[image: image27.wmf])

(

1

t

x

 is:


[image: image28.wmf]=

=

ò

¥

¥

-

dt

t

x

E

x

2

1

1

)

(
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The energy of the signal 
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b) Find the correlation coefficient: 
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The correlation coefficient is defined as
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 EMBED Equation.3  [image: image38.wmf]ò

=

1

0

)

2

)(

1

(

3

4

1

1

dt

t
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c) Find the “component” of 
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. That is, find the value of c that minimizes the error in the approximation 
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The component is defined as
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Problem 3.   Topics: Signal Bandwidth.
Lets be the signal 
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a) Find the Fourier Transform of 
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 using the integral. After that you can verify your result by looking at the tables.
b) Sketch graphically the magnitude response of this signal.
c) Find the Energy Spectral Density from the Fourier Transform in a)
d) Find the total Energy of the signal. You can use either domain (time or frequency) to get this result
e) Find the essential bandwidth W that contains the 85% of the total Energy.

SOLUTION
a) Find the Fourier Transform of 
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 using the integral. After that you can verify your result by looking at the tables.
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b) Sketch graphically the magnitude response of this signal.

The magnitude response is
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Maximum occurs for 
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c) Find the Energy Spectral Density from the Fourier Transform in a)

The ESD is just 
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We can draw this signal as:
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d) Find the total Energy of the signal. You can use either domain (time or frequency) to get this result

Now that we have the ESD lets integrate it go find the total energy
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e) Find the essential bandwidth W that contains the 85% of the total Energy.

In this case we have to integrate between –W and W to find that value.
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 This quantity has to be 0.85 of the total Energy, that is
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We need the value of W
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We can see a drawing in this case
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