
Impulse response of first and second order systems
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LEARNING EXAMPLE
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LEARNING EXTENSION
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Second order networks: variation of poles with damping ratio

Normalized second order system
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POLE-ZERO PLOT/BODE PLOT CONNECTION

Bode plots display magnitude and phase information of jssG =|)(
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STEADY STATE RESPONSE

)()()( sXsHsY = Response when all initial conditions are zero 

Laplace uses positive time functions. Even for sinusoids the response contains

transitory terms
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transient Steady state response

If interested in the steady state response

only, then don’t determine residues

associated with transient terms
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LEARNING EXAMPLE Determine the steady state response

Transform the circuit to the Laplace domain.

Assume all initial conditions are zero
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LEARNING EXTENSION 0),( ttvoss Determine

If ( ) cos( ) ( )

( ) | ( ) | cos( ( ) )

oM

ss o o oM

x t X t u t

y t X H j t H j

 

   

= +

= + +

12,2 == Mo X

Transform circuit to Laplace domain.

Assume all initial conditions are zero
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TWO – PORT NETWORKS

• A pair of terminals through which a current may enter or leave a 
network is known as a port.

• Two terminal devices or elements (such as resistors, capacitors, and 
inductors) results in one – port network.

• Most of the circuits we have dealt with so far are two – terminal or 
one – port circuits.


