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Problem 1: (Signal Representation)
Describe the following signal, x t( ) , in terms of some basis functions:
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Problem 2: (Laplace transform)
Determine the Laplace transform of the following signal, x t( ) , with only ten periods (cycles).
(Note that the maximum amplitude is V with period T)
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Problem 3: (Solving Differential Equation)
Solving the linear time-invariant ordinary differential equation
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− , where y t( ) is the output

response and x t( ) is the input signal. Find y t( ) and y( )0  via initial value theorem.
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Problem 4: (Electrical Circuit)
Consider a filtered circuit that the output response, y t( ) , is the time-convolution of the input

signal, x t( ) , and the impulse response, h t( ) , where h t e u tt( ) ( )= −2  (i.e., y t x h t d
t

( ) ( ) ( )= −∫ τ τ τ
0

).

x(t) is graphically given as
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Determine y t( ) .


