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3. Design a system for controlling the shaft angle of DC motor. The entire state is measured and 

can be used to generate the motor control voltage. The desired shaft angle is zero degrees. 

Note that this can be yield any desired shaft angle by the appropriate definition of reference 

direction for shaft angle. 

A block diagram for the DC motor is given in Figure where ( )t is the motor shaft angle, and 

( )u t is the DC voltage applied to the motor. Design a control system to minimize the cost 

function, 
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Fig. block diagram for DC motor 

Simulate the closed loop system with an initial shaft angle of 10 degrees and an initial shaft 

velocity of zero. Using the steady-state gains, simulate the closed loop system with the same 

initial conditions. Plot the plant state and the control input for these two simulations and 

compare the results. Compute the cost for each of these two controllers and compare. 

a. Repeat the above when the final time in the cost function is changed to 0.2. Comment on the 

result. 

b. Repeat the above when the final time in the cost function is changed to 0.1. Comment on the 

result. 
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