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SECTION B (Total: 40 marks)

INSTRUCTION: Answer ALL questions.

Please use the answer hooklet provided.

Question 4

(a) Describe how DC current gain ( S pe ) varies with temperature and coliector current.
(Course Learmning Oufcome: 1)

(7 marks)
{s)] Discuss the operation of light-operated relay circuit as an example of phototransiétor
application. {Course Learning Outcome: 1)

(13 rnarks)

Question 2

Analyse the circuit shown Figure 2A and if the multistage is driven by 802, 50V source

and the second stage is loaded with an R; =20k}, determine:

i. voltage gain of each stage

(12 marks)
ii. overall voltage gain
(5 marks)
iii. express the gains found in Question (i} and Question {ii).
(3 marks)

(Course Learning Outcome 2)
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Figure 2A
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SECTION B (Total: 60 marks)

INSTRUCTION: Answer THREE (3) questions ONLY.
Please use the answer booklet provided.

Gluestion 3

Deveiop an alarm system circuit for detecting forced entry into a building using transistor
switches. The alarm system will accommodate four zones with any number of openings. it
can be expanded to cover additional zones. For the purpose of this application, a zone is
one room in a house or other building. The sensor used for each opening can be mechanical
switch, a magnetically operated switch, or an optical sensor. Detection of intrusion can be
used to initiate an audible alarm signal and/or to initiate transmission of a signal over the

phone line to a monitoring service. You are required to explain in detail the process of circuit
construction.

(Course Learning Outcome 1 & 2}

(20 marks)

Guesfion 4

Class AB power amplifier application in the PA system are simplified using the block diagram
as shown in Figure 4A. In this application, the power amplifier is constructed using a circuit
in Figure 4B and assumed audio preamp output voltage is 10Vpp. Analysed the ampilifier
circuit given (Figure 4B) in order fo identify the following information:

. The DC parameters Vi Vany Ve Leg s Veroion + Verown -

{9 marks)
ii. Determine the power delivered o the 50Q2 speaker.
{4 marks)
iii. Sketch the load line for the npn fransistor and label the saturation current and
show the Q-point.

(7 marks)
{Course Learning Outcome 2)
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Guestion 5

Design a circuit using an n-channel E-MOSFET with the foliowing datasheet specifications:
I ptony = 300mA@V s =10V and Vg =1V . Use a +15V dc supply voltage with
voltage divider bias. The voltage at the drain with respect fo ground is to be +10V. The

maximum current from the supply is to 25m4.

(Course Learning Oufcome 1 & 2)

(20 marks)
Question 6
(a) Compare a practical operational amplifier with ideal operational amplifier.
(6 marks)
(b) Compare the general effects operational amplifier with negative feedback and without
negative feedback.
(7 marks)
(c) Determine the output voltage waveform as shown in Figure 6A.
(7 marks)
(Course Learning Outcome 1 & 2)
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Figure 6A

END OF EXAMINATION PAPER
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