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INSTRUCTIONS:
1. ANSWER QUESTION 1 AND ANY OTHER THREE QUESTIONS (TOTAL OF 4 QUESTIONS
2. SEVERE PENALTIES APPLY FOR MISCONDUCT, CHEATING, POSSESSION OF

UNAUTHORIZED MATERIALS DURING EXAM.
3. YOU ARE NOT ALLOWED TO BORROW CALCULATORS AND ANY OTHER WRITING

MATERIALS DURING THE EXAMINATION.
4. BOLTZMANN’S CONSTANT k = 1.38 x 10-23 Jg-1
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ﬁ:ﬁrION #3 ' (8 marks)

. holding current Iy = 0.
F 4 ‘Using a suitable circuit, briefly explain SCR half-phase control. Assume that the )

b)  Consider the circuit in your answer to question 3(a). (1 mark)
@) Modify the circuit to achieve full-wave phase control ) (1 mark)
(ii.) Draw the output wave form of this modified circuit in ) dify the circuit in () $o a5 to
; I odi SO @
(iii)  Use the circuit in (i) explain what you understand by asymmetric switching. Modify 2 marks)
itioat i itching in the circuit.
mxtnggte the occurrence of asymmetric switching (1 mark)

; . - i component.
Give a relative advantage of using two "anti-parallel” SCRs instead of a single thyristor p

(iv.)

QUESTION #4
(5 marks)

a)  With the aid of suitable examples and diagrams, explain briefly what you understand by smart sensors.

' ifications within each
b)  What are the categories of performance characteristics of sensors? Define and explain any three specificatio

ks
category. (8 marks)
UESTION #5
a)  With the aid of diagrams,
@) explain the difference between electromechanical solenoids and electromechanical relays. (4 marks)
(ii.) explain how a rack and pinion mechanism can be used to convert the rotary motion of rotary actuators to linear
motion and give a real-life application example. (4 marks)
(5 marks)

b) State any five criteria for selection of actuators for a particular application,

 QUESTION #6

With the aid of a well-labelled diagram, explain the processes involved in printed circuit board (PCB) design. (13 marks)




