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1. Consider the system shown below. The damping ratio of this system is 0.158 and the 
undamped natural frequency is 3.16rad/s. To improve the relative stability, we employ 
tachometer feedback. Figure (b) shows such a tachometer-feedback system. 
 Determine the value of hK  so that the damping ratio of the system is 0.5. Draw unit-step 
response curves of both the original and tachometer-feedback systems. Also draw the 
error-versus-time curves for the unit-ramp response of both systems. 

 
 
 
2. Figure shown below is a block diagram of a space-vehicle attitude-control system. 
Assuming the time constant T  of the controller to be 3sec and the ratio of torque to 
inertia /K J  to be 2/9 rad2/s2, find the damping ratio of the system. 

 
 
 
 



3. Referring to the system shown below, Determine the values of K  and k  such that the 
system has a damping ratio   of 0.7 and an undamped natural frequency n  of 4 rad/sec. 

 
 
 
 
4. Using MATLAB, obtain the unit-step response, unit-ramp response, and unit-impulse 
response of the following system: 
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