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1. (20 points) Muitiple Choice — Choose the answer which best completes the sentence
or answers the question.

1.1 [5 points] Which of the following-is causal filter?
— Both (b andl (e}

NSRS~ axoc.o/p*l\—coo«-

(d) None of the above

1.2 [5 points] Increasing a filter’s bandwidth

(a) increases the time duration of its impulise response
the | —

(c) has no impact on the impulse response

(d) None of the above

1.3 [5 points] The bandwidth of a signal m(z) is

(@) less than the bandwidth of m(t)cos(27t) ™

(b) greater than the bandwidth of m(t)cos(2 nft)
(c) the same as the bandwidth of m(t)cos(2 nft)

(d) unrelated to the bandwidth of m(t)cos(2 nft)
(e) None of the above

1.4 [5 points] The Fourier Series applies to

(a) periodic signD
(b) aperiodic signals -

(c) Energy signals
(d) None of the above
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2. (30 points) Fourier Transform
(2) [15 points] Determine the inverse Fourier Transform of the signal

X(f)=

10000+47* ( f ~1000)* - -
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(b) [15 points] Determine the Fourier Transform of the function shown in the plot below.
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3. (25 points) Filters

Consider a filter with impulse response h(t) = 100exp(-100t) u(t) .

(a) [10 points] Fill in the x-axes values for the the Transfer Function plots below.
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(b) [5 points] What is the 30dB bandwidth 6f the filter? Aﬁ)(\mg\a:, Tt/2
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(¢) [5 points] Is the filter causal?

(d) [5 points] If we changed the value 100 to 1000 in the impulse response would the
30dB bandwidth increase or decrease?
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4. (25 points) Power Spectral Density and Energy Spectral Density

(a) [15 points] If x(t) = exp(-at) u(t) what is Ry(1)?

R A ] @
A3 = \X@S\l
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(b) [10 points] If x(t) is passed through a system with impulse response h(t) = sinc(2Wt)
sketch the energy spectral density of y(t). Label all axes.
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