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INSTRUCTIONS: ANSWER ALL QUESTIONS

Question one

(a) With an aid of a canonical block diagram of a closed loop system derive the
followin formulas
(i) closed loop tranfer function

(i) error ratio

(iii) primary feed back ratio. (15 marks)
(b) Define the following terms
(i) a system
(ii) a control system (2 marks)
(c) State any three advantages of a feedback in a control system. (3 marks)
QUESTION TWO

Fig below shows a control system used to maintain constant water level in the tank.
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Identify the following
i) controlled variable
ii) error signal

iii) correction element

iv) measuring device

v) state wheather the system is open or closed loop

QUESTION THREE

(a)

e i\nap
= _ji;jf;;—;‘g:;z\

water input

pivot

Lewver
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A mechanical system consisting of of a mass M attached to a spring (of stiffness K) and a

dash pot (viscous friction coefficient f Jon which a force F opperates as shown beolw.
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derive the transfer function.

(5 marks)
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(b) for the system shown below, determine
iJopen loop transfer function
ii) closed loop transfer function
iii) error ratio

iv) feed back transfer function.
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(15 marks)

QUESTION FOUR

Using the block diagram algebra,reduce the block diagram of figure below to its canonical form
and hence determine

i)forward transfer function
ii)feed back transfer function
iii) error ratio

iv) primary feedback ratio

v) open loop transfer function
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(20 marks)
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QUESTION FIVE
(a) with an aid of a diagram, explain
(i) overshoot
i) rise time
iii)settling time
iv) delay time
v)peak time (10 marks)

(b) for the multi input system below, obtain the transfer function
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(10 marks)
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