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1. Why are deviation variables used in process control models?
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2. Is the A matrix in a state space model a function of the state variables? Why or why
not?
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3. For the ODE (dx/dt = ax + b; b cong_&_emt), how is the integrating factor used to solve

the equation? gl ('e"';) o= _q‘e X+ é*l{z = b éﬁ ot b _41-)
. -at |t " ~qt € ; -Ylo) = =2 (€ -1t
l'wl(ﬁ\ld'( . € ’(/o =-b € orr Z&)e -2/le) a

o [~

2= 2%)6”- ;? (1 —qe“ /44 o )/aw X>o &t 1—\;@)

4. What is meant by ‘open loop stability’ and how is it different from ‘closed loop
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5. Describe % way$ to fit measured plant data to a first order plus dead time model.
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6. If a control valve is on the outlet of a tank, what is the likely action of the valve (air-to-
open or air-to-close)? Why?
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7. Sketch and identify the three output responses for a second order system to a step

change input.
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8. What is ‘proportional offset” and when does it occur?
A pifference beohoeen the Jf%mww sl aud
Hee olemed X pond | Aue (rad 2
wufwélzﬁ&u& Vie ~eedbade Amp T+ occuss

2 onl
wmaﬂl coiteoller v Re <

9. What are three consequences of increasing the proportional gain in a feedback control
loop?
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10. Give one example of how ‘dead time’ might arise in a process control problem.
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