Solution  to (4.b) 
This equation is hardly solved by Routh stability method.

So we know that the system is marginally stable when
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and 
[image: image7.wmf]u

K

is given from the relation that 
[image: image8.wmf]()1

GHj

w

=

 then


[image: image9.wmf]27

1

(4)

u

u

K

w

=

+


so 
[image: image10.wmf]265.60488

u

K

=


the PID controller parameters are
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 The PID transfer function
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The implementation circuit is 
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from 3 
[image: image25.wmf]1212

12

127.75

RRCC

RC

=

  ,  
[image: image26.wmf]12

.020466

RC

=


so (6) can be written as
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         solving this equation to 
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Solution  to (4.c) 

we know that the system is marginally stable when
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and 
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three controller are available

1- P controller
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but this will lead to instability for unit step

as 
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2- PI Controller
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3- PID Controller
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as there are error for ramp circuit in P only so we may use PI or PID controller
the choice between them is due to phase margin and gain margin ….    And this is left to you
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