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Problem 1: (Time-Response)

Derive the transfer function 
E s

E s
o

i

( )
( ) of the electrical circuit shown below. Then obtain the

response e to ( ) when the input e ti ( ) is a unit step of magnitude E i (i.e., e t E u ti i( ) ( )= ). Assume
that the initial charge in the capacitor is zero.
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Problem 2: (Frequency Response)
Consider the electrical circuits shown beloew. Assume that the input is sinusoidal,

e t E ti i( ) sin= ω ,
what is the steady state current i t( )  ?
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Problem 3: (Block Diagram Reduction)
For the plant shown below prove that transfer function is
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Problem 4: (Transfer Function)

Derive the transfer function V s
E s

( )
( ) for the given RC ladder circuit given below.
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Problem 5:
Obtain the inverse z-transform of
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