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EECS 206 Exam 2, 2003-3-17
DO NOT TURN THIS PAGE OVER UNTIL TOLD TO BEGIN!

• This is a 120 minute exam.

• It is closed book, closed notes, closed computer.

• You may use two 8.5x11” piece of papers, both sides, and a calculator.

• There are 10 problems for a total of 120 points. The questions are not necessarily in order of increasing difficulty.

• This exam has 6 pages. Make sure your copy is complete.

• Continuing to writeanythingafter the ending time is announced will be considered an honor code violation.
Fill out your name etc. above now, and do not wait until the end to circle your answers!

• Clearly circle the letter(s) for your answers to problems 3-10in this
table. Any letter(s) that you circle on subsequent pages do not count.
We recommend that you show your work on subsequent pages just in
case we need to see it.
There are no intentional “none of the above” answers on this exam,
but there is always the slim possibility of a typographical error. If you
are confident that the correct answer is “none of the above” in any
problem, then make a clear mark in this table and show your work
clearly near that problem.
Some problems may have multiple possible answers (as indicated),
and some partial credit may be awarded for some of these problems.
(Each incorrect answer “cancels” a correct answer in such problems.)
For problems with only a single answer, no partial credit will be given.

1. (20 points)
2. (20 points)

3. a b c d e f
4. a b c d e f

5. a b c d e f
6. a b c d e f

7. a b c d e f
8. a b c d e f

9. a b c d e f
10. a b c d e f
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1. (20 points)
A continuous-time signalx(t) has the following spectrum.

-
f [Hz]-50 0 50

7e π/3
11

7e− π/3

Carefully sketch the spectrum of the following signal: y(t) = x(t− 3/4) + x(t+ 3/4) .

2. (20 points)
Carefully sketch the one-sided spectrum of the following discrete-time periodic signal.

-
n-1 0 1 2 3 4 5 6 7

6x[n]
8 ......
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3. (10 points)
A signalx(t) has the following spectrum.

-
f [Hz]

6Spectrum ofx(t)

-15 -6 0 6 159-9

1
2

If x(t) is periodic, determine itsfundamental frequencyf0.

a)x(t) is aperiodic b)f0 = 1/6 c) f0 = 1/3 d) f0 = 1 e) f0 = 3 f) f0 = 6

4. (10 points)
Consider the following discrete-time signal:z[n] = 3 cos

(
πn+ π3

)
+ sin

(
π
3n+

π
7

)
+ 7cos

(
9π
4 n+

π
5

)
.

If z[n] is periodic, determine itsfundamental periodN0.

a)z[n] is aperiodic b) 8/9 c) 3 d) 4 e) 12 f) 24
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5. (10 points)
A discrete-time signaly[n] has the following spectrum.

-
ω̂0−53

5
3−52

5
2

6Spectrum ofy[n]
4

222e− π/7 2e π/7

If y[n] is periodic, determine itsfundamental periodN0.

a)y[n] is aperiodic b)N0 = 2 c)N0 = 3 d)N0 = 5 e)N0 = 6 f) N0 = 10

6. (10 points)
A 6-periodic signalx[n] has 6-point DFT given byX[k] = 1 + (−1)k.
Determinex[0] + x[3]. (Choose the closest numerical value.)

a) 10 b) 11 c) 12 d) 13 e) 14 f) 15
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7. (10 points)
An AM radio transmitter has the following block diagram:x(t)→

⊕
↑
3

→
⊗
↑
m(t)

→ y(t) .

Unfortunately, the modulator unit is becoming defective and it is producing a slightly contaminated modulation
signal as follows:m(t) = cos(2πfct) + 0.01 cos(2πfdt), with fc = 600kHz andfd = 606kHz.
Assuming thatx(t) is a sinusoidal signal with frequency 4kHz, which of the following sinusoidal frequency com-
ponents are present in the transmitted signaly(t)?
Circle all that apply in the answer table.
a) 600 kHz b) 602 kHz c) 604 kHz d) 606 kHz e) 608 kHz f) 610 kHz

8. (10 points)
A continuous-time periodic signalx(t), having period 10 milliseconds, has Fourier series coefficients given by

αk =

{
1+|k|
2 , −5 ≤ k ≤ 5
0, otherwise.

An approximation to this signal is synthesized as follows:

x̂(t) =

3∑
k=−3

αke
 2π100kt.

Quantify the approximation error by determiningRMS(x̂− x). (Choose the closest numerical value).
a) 1.5 b) 2.5 c) 3.5 d) 4.5 e) 5.5 f) 6.5
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9. (10 points)
A guitarist plays a 4kHz sinusoidal signalx(t) with amplitudeA = 2 and phaseφ = 0 through an amplifier as
follows:

x(t)→ amplifier → y(t) .

An ideal amplifier would produce the output signalyideal(t) = 10x(t), but this guitarist has turned up volume so
much that the amplifier behaves nonlinearly and produces a distorted output signal of the following form:

y(t) = 100x(t) + 10x3(t) .

Which of the following sinusoidal frequency components are present in the output signaly(t)?
Circle all that apply in the answer table.
a) 0 kHz b) 4 kHz c) 7 kHz d) 8 kHz e) 12 kHz f) 16 kHz

10. (10 points)
Musicians, especially guitarists, sometimes use an electronic device called anoctave doubler to “enhance” the
signals produced by their instruments. A typical octave double works by taking the signal and squaring it, and
adding the result to the original signal. Specifically, if the input signal isx(t), then the output signal is

y(t) = x(t) + x2(t) .

Suppose the input signalx(t) = 2 cos(2πf0t + π/3) with f0 = 1kHz. Letαk denote the 0.001-second Fourier
series of the output signaly(t). Determine the value of the productα1α2.
a) -1 b) 0 c) 1 d)e π/3 e) e 2π/3 f) 2

end
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