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Problem 1

a) State whether the following signals are periodic, energy or power. Place a circle around the correct answer.
	Signal


	Property

	
	Periodic
	Energy or Power
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b) State whether the following systems are linear, causal, or fixed (time-invariant). Place a circle around the correct answer.

	System


	Property

	
	Linear
	Causal
	Fixed
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c) A linear time-invariant system has an impulse response 
[image: image7.wmf]()6(5)
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.  Use convolution to find the output signal 
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 and express your answer in the simplest possible form. [Do not use Fourier or Laplace transforms].
Problem 2
The circuit shown in the diagram has zero initial conditions.
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a) Draw the above circuit in Laplace Domain.

b) Find the transfer function 
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 of the circuit [the input is 
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c) Now, let 
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d) Find the final value of the output signal 
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 by applying the final value theorem of Laplace transform to 
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 obtained in part c).

e) Use the inverse Laplace transform to find 
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 for all 
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Problem 3
Given the periodic signal 
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 shown in the figure:
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1) Is it even, odd, or neither even nor odd?

2) Find the period and the fundamental frequency of 
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.
3) Calculate its complex exponential Fourier series coefficients 
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[Hint: 
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Now consider an LTI (linear time invariant) filter with impulse response 
[image: image28.wmf]()exp()()

htttut

=-

.
4) Find the frequency response of the filter.

5) Plot the doubled-sided amplitude response of the filter.

6) Assume now that the given signal 
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 is applied to the input of the filter, which results in the output signal 
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Problem 4
a) A linear time-invariant discrete-time system has a unit pulse response 
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, which is shown graphically below:
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The input sequence 
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 is applied at the input of the above system. Find the resulting output sequence 
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b) The input 
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 and output 
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 of a discrete-time system are related by the following difference equation:
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Find the corresponding transfer function 
[image: image42.wmf]()
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 of the system.

Problem 5
Select an answer for the following questions:

a) The method of partial-fraction expansion is used to obtain:

1) The inverse Laplace transform of a polynomial function of 
[image: image43.wmf]s

.

2) The inverse Laplace transform of a rational function of 
[image: image44.wmf]s

.

3) The Laplace transform of a polynomial function of 
[image: image45.wmf]s

.

4) The Laplace transform of a rational function of 
[image: image46.wmf]s

.

5) The inverse Laplace transform of a rational function of 
[image: image47.wmf]t

.

b) When a time-domain signal is compressed by a factor of 2.

1) Its amplitude spectrum remains the same.

2) Its amplitude spectrum is also compressed by a factor of 2.

3) Its amplitude spectrum is compressed by a factor of 4.

4) Its amplitude spectrum is expanded by a factor of 2.

5) Its amplitude spectrum is expanded by a factor of 4.

c) A periodic signal has the following complex exponential Fourier series expansion:
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The average value of 
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d) The continuous-time signal 
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 is sampled with a periodic impulse train, which results in the sampled signal 
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. Which of the following plots represents the Fourier amplitude spectrum of the sampled signal 
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Tables of Fourier Transform Theorem and Fourier Transforms

	Theorem
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Square Wave:
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