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Problem 1: 

For the RLC circuit shown below, consider voltage source )(te  is the input (u) and 

voltage across capacitor C  is the output (y) and then find various system representations: 

a) input-output representation (described by ordinary differential equations) 

b) transfer function, )(/)()( sUsYsH   

c) state space representation, DuCxyBuAxx  ,  and its state diagram 
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Problem 2: 

Apply the gain formula to the SFG shown below to find the transfer functions of 
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Problem 3: 

The block diagram of a feedback control system is shown below. Find the following 

transfer functions: 
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b) Find the output )(sY  when )(sR  and )(sN  are applied simultaneously. 
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Problem 4:  

Find a minimal state space representation for the MIMO system (using only three state 

variables) described by 
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Problem 5:  

Write the equation of motion for the linear translational system shown below. Draw the 

state diagram using a minimum number of integrators. Write the state equation from the 

state diagram. Find the transfer functions )(/)(1 sFsY  and )(/)(2 sFsY . 

 


