ECE 874 - Spring 2013             Test 4 Out-of-Class Component                Name ______________________
(20 points total)
Instructions:
1) [bookmark: _GoBack]Due Tuesday April 30 in class at 8:00 AM.
2) You must show all steps in your solutions
3) Your exam solutions are to be your own work, you are not to give or receive assistance of any kind on this exam.
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Example 3.4: Consider the system

% = %)% +x) Cos Xy

Xp+ (xp + 1) x +x; sinx,

o
Its linearized approximation about x =0 is

X = 0+x -1 =1x

Jp = Xp+ 04+ X XXy = Xy + X

The linearized system can thus be written
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Transformation criteria:

A: ()0Constraint on  is independent of 
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C: ()0 Constraint on  is independent of 

D: ()

E: ()

xx

Tx

TTT

gxeeTx

xxx

TTT

fxxxxxT

xxx

TTT

fxxxxxT

xxx

¶¶¶

=+¹Þ

¶¶¶

¶¶¶

=-+++=

¶¶¶

¶¶¶

=-+++=

¶¶¶


oleObject2.bin

image5.wmf
(

)

(

)

(

)

(

)

2

111

23132

13

11

232

31

122

232

112

Start with D: ()

 (to help simplify the constraint) 0

 (again, to help simplify the constraint

) 10,
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Note that B: is satisfied since 110

Now using E: ()

 0 (from above) 1 (to help simplify the 

constraint) 
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 C: ()010

Use A: ()0 and our earlier  1

0 (to help simplify the constraint) and
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0 (to help simplify the constraint)0

now 1.
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Given the system:

1. Use Simulink to plot the response of 

the system to initial conditions 1,1 and

 1.

    Show all states on the same plot, la

bel the states.

2.
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 Find a linear approximation at the orig

in. 

    Use Simulink to plot the response of

 the system to initial conditions 1,1 an

d 1.

    Show all states on the same plot, la

bel the states.

3. Assu

xxx

==-=

me that the system is input-state linear

izable

    Find the transformation () for the  

input-state linearization.  

    Place the eigenvalues of the lineari

zed system at -1,-2,-3 

    Use Simulink to

zTx

=

123

 plot the response to 1,1 and 1. 

    Show all states on the same plot, la

bel the states.
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