MEM 351 Dynamic Systems Lab




Closed-Book Quiz 2

1. With the graph below, calculate the damping ratio 
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 and natural frequency 
[image: image2.wmf]n

w

given that 

2. [image: image6.jpg]Els) Vis) P
O gy ol e et | el ] o) o a0 -0
ded - : 24 2e0 W g eql
- Proporionsl +] (Volirdsg] R 189 o)
L—{Kys Compound Pendulum

Dervative Action




`Express the following transfer function in state space given 
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3. Derive the closed-loop transfer function for the following block diagram.  To simplify the math, let 
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denote the block labeled “Compound Pendulum”
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4. A PID controller for a 2nd order damped system needs to be tuned.  With the current settings, the system overshoots and takes a while to settle.  What would you do to reduce the overshoot and why?

5. On a different set of gains, the system above displays noticeable steady-state error.  What would you do to eliminate it and why?










�





� EMBED Equation.3  ���








and





� EMBED Equation.3  ���





� EMBED Equation.3  ���





�








( Copyright by Paul Oh


[image: image9.wmf]1

1

2

ln

1

1

2

ln

+

=

-

=

N

X

X

N

b

a

V

p

V

[image: image10.png]Angle [deg]

Time [sec]




_1167470374.unknown

_1168864349.unknown

_1171730590.unknown

_1169029969.unknown

_1167470661.unknown

_1168864302.unknown

_1167470451.unknown

_1167470296.unknown

