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Problem 1: (Signal Representation) 

Make a labeled sketch of the )1
2

(5.0)33()( −+−−=
txtxty , where )(tx  is given below. 
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Problem 2: (Laplace Transform) 
Find the Laplace transforms of 
a)  λθ+λω∫ λ− de

t

0

2 )cos( , and 

b) )(tx  with five periods (only two periods are shown in the graph). 
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Problem 3: (Inverse Laplace Transform) 
Find the Inverse Laplace transforms of 

a) 
bass

s
++ 22

2

, and 

b) 
bs
ase s

+
+− ln4 . 
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Problem 4: (Solution of Differential Equation) 
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( ) , of the system 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 

1

1

t

x(t)

 
Determine y t( )  and find the transfer function of the system, )(sH . 
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Problem 5: (Transfer Function) 
A continuous-time system is defined by the following differential equation 

 0)(2)(3)()(5)(
2

2

2

2

=−+−+ txty
dt

tdy
dt

txd
dt

tyd , 

where )(tx is the input and )(ty is the output of the system. Find its equivalent representation in 

transfer function, 
))((
))((

)(
)()(

tx
ty

sX
sYsH

L
L

== . 


