
Exercise 1.  

 

Assume that Fy = Fr = K 
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Exericise 2 

The transfer functions from the disturbance signals to the outputs y and u. 
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Exercise 3 

Transfer function of the system 
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The scaled form of the process is  
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Transfer function in expanded form 
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By obtaining transfer functions with respect to Q and T0, we can calculate the scaled transfer 

functions 

( )

( ) 1 1

( ) 1

( ) ( )
if an)

( )

d

( )

( ) ( ) 1 1
then

( ) ( ) ( ) 1

( ( )

( )
( )

( )

Q

Q

max max

max max max max

max max max

max G s

G

Q

s

y s u s

y

T s

Q s s

T s Q s

T Q

T s

T Q QT s T s

Q s T Q

Q

s
G s

u s Q s T s Ts



  

 

 



    

       



+

= =

= =

= = = ==

+

 

0

0

0

0

0,

0, 0, 0,

0

(

0

)

0

0,

( )

( ) ( )

( ) 1

( ) 1

( )( )
if

)

and

( )

( ) ( ) 1
then

( ) ( ) ( ) 1

( )
(

( )

T

T

max max

max max maxmax
d

max max max

Gmax s

T s

T s s

T sT s

T T

T s

T T TT T s T s

T

G s

y s d s

y s
G s

d s Ts T s T s T s T

T



 



 



    

      



= =

= =

= = =

+

= =
+

 


