
  
ECE 300 

Signals and Systems 
Homework 1 

 
Due Date:  Thursday  September 10, 2009 at the beginning of class 
 
Reading:  Roberts pages 1-28 and your course notes. 
 
Problem:  
 

1) Use Euler’s identity in the form cos( )
2
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−+
=  and sin( )
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prove the following identities: 
 

a) 2sin( ) cos( ) sin(2 )θ θ = θ       b) 2 1 1cos ( ) cos(2 )
2 2
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c) 2 1 1sin ( ) cos(2 )
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θ θ= −    d) cos( ) sin( )d
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2)  Simplify the following as much as possible. Use unit step functions where 
necessary instead of inequalities. 
 

a) 1( () ( ) 1ty ut )tδ − +=    b) ( ) ( )atdy t e u t
dt
⎡ ⎤= −⎣ ⎦    c) ( ) ( 1) ty t t eδ −= −  

d) 
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−
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3) In ECE-200 you learned (believe it or not) that if the periodic signal 

0( ) cos( )x t tA ω φ+=  is the input to a transfer function ( )H s , then the steady state 
output will be 
 

0 0) | cos( ) | ( )( (A ty t H j H j 0 )ω ω φ ω∠+= +  
This is really just a result of phasor analysis, where we write both the input and 
the transfer function as phasors, then multiply the magnitudes and add the 
phases. We will use this relationship a great deal in this course. 
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For the following input signals and transfer functions, determine the steady state 
output of the system 
 

a)  and ( ) 3cos(2 45 )ox t t= +
1( )

1
H s

s
=

+
 

 

b)  and ( ) 2sin(3 30 )ox t t= + ( )
3

sH s
s

=
+

 

 
 
4) The Bode plot of a transfer function is just a graphical method of displaying the 
frequency response of the transfer function. The figure below displays the Bode 
plot for an unknown system. Use the plot to estimate the steady state output for 
the following inputs: 
 

a)       b)  ( ) 100cos(3 )0 30ox t t= + ( ) 200sin(100 45 )ox t t= −
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