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INSTRUCTIONS AND INFORMATION
1. Answer ALL the questions.

Fead ALL the questions carefully.

3. Number the answers according to the numb
paper.

m used in this question

4. ALL the sketches and diagrams

5. ALL the final answers.m
places. h
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SECTION A

QUESTION 1

1.1 Indicate whether the following statements are TRUE or FALSE. Choose the

answer and write only ‘'true' or 'false' next to the question number
(1.1.1=1.1.10) in the ANSWER BOOK.

1.1.1 A positive pulse on the gate of an SCR will allow the SCR to.switch
on.

1.1.2 A dual-trace oscilloscope is equipped with two electro
two pairs of vertical deflection plates. '

Field-effect transistors are current

(10x 1) (10)

ptions are given as possible answers to the following questions.
se the answer and write only the letter (A-C) next to the question
(1.2.1-1.2.10) in the ANSWER BOOK.

When increasing the frequency to a value above the resonant
frequency in a series circuit, the impedance ...

A decreases and the circuit becomes capacitive.
B increases and the circuit becomes capacitive.
C increases and the circuit becomes inductive.
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1.2.2 Donor doping is achieved by adding impurity atoms, which have ...
valence electrons to the silicon.

Ow>
o bW

1.2.3 The transducer used to indicate direction of applied motionis a ...

A Wheatstone bridge.
B linear variable differential transformer.
C strain gauge.
1.2.4 The output voltage of a four-diode qu~wav : . that of a
two-diode full-wave rectifier. ‘

A greater than
B less than
C equalto

1.2.5 The device that develops.a-

age when it is exposed to light, is
referredto as a

A photocondu
light- emxttm

1.2.6

es-resonant circuit, the following conditions exist:
Z is a minimum, | is a maximum

Z is a maximum, | is a maximum

Z is a maximum, | is a minimum

The forbidden energy gap for a conductor is ...

A small

B large.
C non-existent.
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1.2.9 One section of the vertical-deflection system of an oscilloscope is
the ..

A probe.
B trigger circuit.
C time-base generator.

1.2.10 The operational amplifier of which the output signal.is=180° out of
phase with the input signal, is the ...

A inverting amplifier.

B non-inverting amplifier.
C voltage follower.

(10)
[20]

TOTALSECTION A: 20

SECTION B
QUESTION 2

2.1 Study FIGURE 1 on the DIAGRAM SHEET (attached) and determine with the

aid of Kirchhoff's laws:

1 (AFEDCBA). Set up the equation by
proceed in the direction of loop 1.

(@)
(2)
(4)
(attached) to draw the corresponding output waveform and circuit diagram for:
A series positive clipper
222 A parallel positive clipper
(NOTE: Assume V=0 for a diode) (2 x4) (8)
[16]
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QUESTION 3

3.1 A resonant series circuit consists of an inductor of 150 mH, a resistance of

4 ohms and a variable capacitor. This series circuit is connected across a
220 volt 60 Hz supply.

Calculate the:

311 Value of the capacitor at resonance
31.2 Voltage across the capacitor and the inductor
3.2 Explain a varactor diode by drawing the following:

3.2.1 A symbol
3.2.2 The characteristic curve
3.2.3 A circuit diagram 1o sh is used in a tuning circuit
QUESTION 4

4.1 Refer to FIGURE: HEET (attached).

only”the ord next to the question number (a—f) in the ANSWER

, decreases, then Ic (a) (decreases/increases), resuiting in a
) (rise/drop) in the voltage across A;.

The decrease also results in a (¢) (decrease/increase) in /g, which
is almost equal to /.

This (d) (decreases/increases) the voltage across Rg, causing the
voltage of the emitter-to-base to (e) (decrease/increase) and so
the conductivity of the transistor (f) (decreases/increases). This
causes /. to stay at a constant level.

4.2 Name THREE classes of amplification.

4.3 Name SiX advantages of field-effect transistors.

(8)

(1)
(3)

(4)
[16]

(1)

(6)
(3)

(6)
[16]
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QUESTION 5

5.1 Describe how TWO strain gauges are used in a Wheatstone bridge by
providing the following:

5.1.1 A labelled circuit diagram of the Wheatstone bridge showing how
the strain gauges are connected

51.2 The basic principle of operation of a strain gauge
51.3 TWO examples of where it is used
5.2 Name the FOUR main characteristics of operationa

5.3 Show, with the aid of neat, labelled sketches, the width of the forbidden gaps

for each of the following:
5.3.1 An insulator

53.2 A semiconductor
(2% 2)

QUESTION 6
6.1 Draw and label | frequency counter. (Use arrows to indicate
data flow.)

6.2

A circuit diagram to show how it is used in an opto-coupler with a
photodiode

TOTAL SECTION B:
GRAND TOTAL:
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(4)

(4)
[16]

(7)

(4)

(3)
[16]
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INDUSTRIAL ELECTRONICS N3
FORMULA SHEET

Direct current theory:

V=IR

P=I°-R

Alternating current theory:

X, =2nL

Transducers:
R= £l C= kAE,
a d
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DIAGRAM SHEET
F
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