ECS 332: In-Class Exercise # 5

Instructions Date: 11/10/2017
1. Separate into groups of no more than three persons.
2.  The group cannot be the same as any of your former groups. Name ID (est3 Gty
3. Only one submission is needed for each group. P rapu n 5 5 5
4. Write down all the steps that you have done to obtain your answers. You may not get
full credit even when your answer is correct without showing how you get your
answer.

5. Do not panic.

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

f =—2 to f =2. Explanation is not required for this question.
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2. Consider a “square” wave (a train of rectangular pulses) r(t) shown in Figure 2.

Its value periodically alternates between A and 0 with period To. Suppose A = 2.
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The Fourier series expansion of r(t) is given by c e/ where f,=1/T,.
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a. Suppose the duty cycle is ?9% Find co and Ca. W T ¢ )

k=—c0
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b. Suppose the duty cycle is 1292){0 Find co and cs. = widtn x A
%17‘=C°=—°"*a05= °© = dxT, xA

ca = %—DRTOLO):A * A



ECS 332: In-Class Exercise # 6

Instructions Date: 18/10/2017

1. Separate into groups of no more than three persons.

2 The group cannot be the same as any of your former groups. Name ID Qast 3 digits

3. Only one submission is needed for each group. Prapu n 5 5 5

4 Do not panic.
1. Consider the rectangular pulse train r(t) shown in

Figure 1.
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a. Using Fourier series expansion, we can write r in the form
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Write the appropriate coeffici
b. Us1ng another form of Fourler series expansion, we can write (t) in the formh' -1

X4
I+=cos 27 ( Bcos(27z(2 fo)t)+gcos(2ﬂ(3 fo)t)+|E|cos(27r(4 f,)t)+

Write the appropriate coefficients in the boxes above.
2. Consider the rectangular pulse train r (t) shown in Figure 2.
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a. Observe that y(t)=a+ fBr(t—T,). Find the constants «, £, and y.
Y(t) = ou—/_bv(t' TT,)

e==1_p-_2 -1 =prpco)r 2 Zﬁa m(”’“"[’“ &)

can be written in the form =27 @
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cos(t- n)

Ao Ce Write the azpropnate coefficients in the boxes abever———" RGN 2ntts
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ECS 332: In-Class Exercise #7

Instructions Date: 20/10 /2017
1. Separate into groups of no more than three persons.
2. The group cannot be the same as any of your former groups. Name ID s
3. Only one submission is needed for each group. Prapu n 5 5 5
4. Write down all the steps that you have done to obtain your answers. You may not get
full credit even when your answer is correct without showing how you get your
answer.
5. Do not panic.
1. Find the modulation index used in the following transmitted AM signal X, (t). Ay =m(D+A
Ax Nl’= g = - ‘ - - o —/
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2. Suppose m(t) is plotted below.

—MF =_4_

Assume that the carrier frequency fc is large (enough). Plot the corresponding AM signal X,,, (t) .

(a) when the modulation index is 40% =©-4 = %’3 =%(b) when the modulation index is 200% = 2 = a‘ = %
=10 DA=2
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ECS 332: In-Class Exercise # 8

Instructions Date: 03/11 /2017
1. Separate into groups of no more than three persons.
2.  The group cannot be the same as any of your former groups. Name ID (est3 Gty
3. Only one submission is needed for each group. Pl'apu n 5 5 5
4. Write down all the steps that you have done to obtain your answers. You may not get
full credit even when your answer is correct without showing how you get your
answer.
5. Do not panic.
1. Look at the plot of a generalized cosine function g(t) below.
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During each of the time intervals below, the frequency is either “constant”

Choose the appropriate frequency behavior during each interval.

"

, “increasing”, or “decreasing”.

Time Interval Frgquency Behavior '
(“constant”, “increasing”, or “decreasing”?)
(@) 0<t<1 increasing
(b) 1<t<2 decreasing
(© 2<t<3 constant
(d) 3<t<4 increasing
(e 4<t<5 constant

2. Suppose m(t) is plotted below.

r

p

/

~

/

A

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 constant
during this interval.
Therefore, the
frequency should be
constant during this
interval.

S~

Sketch the corresponding FM signal X, (t) Make sure that the frequency behavior is illustrated clearly.

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

Recall that the freq. bahavior of FM signal directly follows the behavior of m{t)
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m(t) is constant during this interval.
Therefore, the frequency should be
constant during this interval.




ECS 332: In-Class Exercise #9

Instructions

1.

2.
3.
4

rc.wce:v.c) 'Fvus = - (to0-13) = - 9> Hz

Separate into groups of no more than three persons.
The group cannot be the same as any of your former groups.
Only one submission is needed for each group.

Write down all the steps that you have done to obtain your answers. You may not get
full credit even when your answer is correct without showing how you get your

answer.
Do not panic.
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