Some exercises #1
These problems can help you to progress.
1- a) Consider a simple unforced pendulum that is 50 cm long. Derive the system equation.
b) Linearize the system around its equilibrium point.
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2- Find the impulse response of the following system.

a)
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3- Find the step response of the following system.

a)
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4- Determine the steady state value of the following system to a step input.
a)
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5- For the following system
a) Find the closed loop transfer function.
b) What is the steady state value of the output?
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6- For the following system

a) Find the closed loop transfer function.

b) What is the steady state value of the output?

c) What is the steady state error to unit ramp input?
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7- Is it possible to choose the value of g and h such that the transfer function be: 
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8- In the following system
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. Step response of the system is shown in the figure.
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Determine 
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Ans: 
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9-  The differential  equation of a control system is:

                                            y"-2y'+y=u(t).

Suppose   x1=y,  x2=y' 

a) Derive the state space model. Is the system stable?

b) Suppose u(t)=r(t)-g1x1-g2x2. Then find the new state space model.

c) Is it possible to choose g1 and g2 such that the modes of new system be -2 and -3.  

Ans: a) 
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10- In the following system
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a) Determine the steady state value of the output corresponding to a unit step.

b) What would be the percent overshoot?

c) Find the settling time. (2% of steady state)

Ans: a) 1   b) 4.3%  c) 1.88 sec

11- In the following system
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a) Determine the steady state value of the output corresponding to a unit step.

b) What would be the percent overshoot?

c) Find the settling time. (2% of steady state)

Ans: a) 1   b) 4.3%  c) 0.57 sec

12- In the following system
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a) Determine the value of k such that step response starts oscillation. What are the closed loop poles of the system?

b) Determine the value of k such that step response has a 60% percent overshot. What are the closed loop poles of the system?

c) Determine the value of k such that step response oscillations frequency be 2 rad/sec. What are the closed loop poles of the system?

Ans: a) 36,-6,-6   b) 1434, -6
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