


Name ______________________________  CM______________





[image: image1.wmf] 

[image: image2.wmf]ECE-320 Midterm Exam
Spring 2005
1) (10 points) For the system with transfer function
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determine the unit ramp response of the system in the time domain using Laplace transforms.
2) (10 points) For the system with transfer function
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determine the unit step response of the system in the time domain using Laplace transforms.
3) (20 points) Consider the following control system:
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We are going to use quadratic optimal control to determine the closed loop transfer function 
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 and the controller
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. For quadratic optimal control we determine the closed loop transfer function 
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a) Determine the value of q so that the (2%) settling time of the system is (approximately) 1 second. Hint: Solve for 
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 in terms of q, then  figure out what q should be to meet the settling time requirements.
b) Determine the controller
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c) What is the steady state error (for a unit step)  for this system?

This blank  sheet is for your work (if necessary)
Multiple Choice Problems (3 points each)
Problems 4, 5, and 6 refer to the unit step response of a system, shown below
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4) The best estimate of the steady state error  for a unit step input is

a) 0.50   b) -0.50   c) 0.25   d) -0.25  

5) The best estimate of the steady state error  for a unit ramp input is

a)  0.0     b) 0.25   c) 
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  d) impossible to determine   

6) The best estimate of the percent overshoot is

a) 20%   b) 50%   c) 25%  d) 150%

7) The unit step response of a system is given by
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The steady state  error  for a unit step input for this system is best estimated as

a) 
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   b) 0.5  c) 2.0   d) impossible to determine
Problems 8 and 9 refer to the unit ramp response of a system, shown below:
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8) The best estimate of the steady state  error is

a) 0.8    b) 0.6   c) 0.4   d) -0.4
9) The best estimate of the steady state error for a unit step is

a) 1.0  b) 0.5  c) 0.0   d) 
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10) The unit ramp response of a system is given b
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The best estimate of the steady state  error is

a)  0.5   b) 2.0   c) 1.0   d) 
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Problems 11 and 12 refer to the system described by the following transfer function
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11)  For a zero steady state error for a step input, the value of a should be

a) 0       b) 6        c) 1        d) 5
12) Assuming the value of a is chosen correctly, for a zero steady state error for a ramp input b should be chosen as 

a) 6      b) 0        c) 1        d) 7

13) For the block diagram below, the value of the prefilter 
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 that produces zero steady state error for a unit step is:

a) 1       b) 3/2      c) 5/2       d) 1/3


[image: image23]
14) For the block diagram below, the value of the prefilter 
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 that produces zero steady state error for a unit step input is:

a) 1       b) 3/2      c) 3      d) 1/3


[image: image25]
Problems 15 and 16 refer to the figure below, which shows the unit step response of a real 2nd order system and the unit step response of a second order model we are trying to match to the real system.
[image: image26.emf]0 0.5 1 1.5 2 2.5

0

0.5

1

1.5

2

2.5

3

Displacement

Time (sec)

Model

Real System


15) In order to make the model better match the real system, the damping ratio of the model should be

a) increased      b) decreased     c) left alone     d) impossible to determine

16) In order to make the model better match the real system, the natural frequency of the model should be

a) increased       b) decreased     c) left alone    d) impossible to determine

Problems 17 and 18 refer to a system with poles at -2+5j. -2-5j. -10+j, -10-j, and -20

17) The best estimate of the settling time for this system is

a) 2 seconds     b) 0.4 seconds   c) 4/5 seconds    d) 0.2 seconds

18) The dominant pole(s) of this system are 

a) -2+5j and -2-5j    b) -10+j and -10-j   c) -20  

19) The impulse responses of six different systems are
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which of the following statements is true

a) system 2 is the only stable system

b) system 4 is unstable

c) system 5 is the only unstable system

d) systems 3, 5, and 6 are unstable
20)  Assuming we are going to use the linear quadratic method for determining a closed loop transfer function 
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 by minimizing the following expression:
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Consider the response of the resulting closed loop system as the weighting parameter 
[image: image30.wmf]q

is increased

i) nothing will change   ii) the settling time will decrease   iii) the settling time will increase

iv) the control effort will decrease  v) the control effort will increase

Which of the following is most likely to happen:

a) i     b) ii and iv    c) ii and v    d) iii and iv   e) iii and v  

21)  Assume we are using model matching to determine the controller in the following system.


[image: image31]
The plant is given by 
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Which of the following candidate closed loop transfer functions are acceptable?
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a) 
[image: image35.wmf],,

AC

GG

 and 
[image: image36.wmf]D

G

    b) only 
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22) The unit step responses of four systems with real poles is shown below. Which system will have the largest bandwidth?

a) System A    b) System B    c) System C     d) System D
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23) The magnitude of the frequency response of four systems with real poles is shown below. Which system will have the smallest settling time?

a) System A   b) System B    c) System C     d) System D
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