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INSTRUCTIONS AND INFORMATION

1. Answer ALL the questions.

2. QUESTION 5.3.2—5.8.3 must_be answered on the attached ANSWER
SHEETsand handed in with the ANSWER BOOK.

3. Read/ALL the questions carefully:

4. Number the answers according to the numbering systemiused in this question
paper.

5. Questions must be answered in blue or black ink,

6. Use n =3,142.

7. All the final answers must be approximated accurately to THREE decimal
places.

8. Write neatly and legibly.
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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
(1.1.1-1.1.8) in the ANSWER BOOK.

1.11 Kirchoff's current law states that the algebraic sum of the currents
entering a point is equal to the algebraic sum of the currents
leaving a point.

1.1.2 The current through a pure inductor will lag the voltage across the
inductor by 90°.
1.1.3 Covalent bonds “are formed where ions are kept together by

electrostatic charges between them.

1.14 The major application of zener diodes is as capacitors in tuning
circuits.
145 The collector current of a transistor will increase when the base-

emitter forward-bias voltage is increased.
1.1.6 Forced commutation is used in direct current circuits.

1.1.7 An operational amplifier has the ability,to handle both alternating
current and direct current signals.

1.1.8 Capacitive transducers only operate from a'DC supply.
(8ix 1)

1.2 Various options are given as, possible answers to the, following questions.
Choose the answer and write only the letter (A—C) next to the question
number (1.2.1-1.2.7) in the ANSWER BOOK.

1.2.1 The total impedance of a series RLC circuit ...

A is equal to the sum of the wvalues of resistance, inductive
reactance and capacitive reactance:

B always increases as the applied frequency increases.

C is the minimum at the resonant frequency.

1.2.2 In intrinsic material the number of electrons in the conduction band
is ... the number of holes in the valence band.

A equalto

B greater than
C less than
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1.2.3

1.2.4

1.2.5

1.2.6

1.2.7
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The following diodes are normally used in the reverse-bias
condition:

A Photo diode, zener, varactor

B PN-junction, zener, varactor

C PN-junction, photo diode, zener

A Darlington pair is ...

A avery good current amplifier.

B normally associated with high-frequency applications.
C a veryqgood,voltage amplifier.

Transients are at their.worst when an SCR is switched on at ...

A 180°
B 90°
C 30°

Which ONE of the followingsstatements of an operational amplifier
is WRONG?

A Its parameters are matched and track well with temperature
changes.

B It has a high voltage gain.

C. It has low input impedance and a high outputimpedance.

The nearest an instrument reading will‘reach ‘the true value of the
quantity being measured is called the ...

A precision.
B accuracy.
C resolution.
(7 x1) (7)
[15]
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QUESTION 2

2.1 Study FIGURE 1 below and determine, with the aid of Kirchhoff's laws:

2.1.1 The equation for loop 1 (ABCEFA). (2)

21.2 The equation for loop 2 (CDEC). (2)

2.1.3 The magnitude of the currents 7, and 7, by making use of the
equations in QUESTION 2.1.1 and QUESTION 2.1.2. (4)

FIGURE 1

2.2 Study FIGURE 2\below and answer the question.

120 , 32mH
In
tre=Shomd] aypz ey
o R L n
| I, C
= ol J e £
17 »
AR
240V //’\\ "\ 50Hz
- ¥ B =
Vr \_V/
FIGURE 2
If the total current is at the minimum for the circuit in FIGURE 2, calculate
the value of the capacitor. (7)
[15]
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QUESTION 3
3.1 Define 'positive ion'. (1)
3.2 Draw the construction of a PN-junction diode when it is forward biased. (2)
3.3 Give an explanation for the following parameters:

3.3.1 Ir

3.3.2 VRRM

3.3.3 I

(3 x2) (6)

3.4 ketches, the width of the forbidden gaps

Conductor

(3 x2) (6)
[15]
QUESTION 4

4.1 Draw a neat, labelle (2)
4.2 Draw a neat, labelled circui (4)

4.3 Consider an LED (light-emitting
4.3.1 Draw the symbol (1)
4.3.2 Draw the characteristic curve (1)
4.3.3 Give two applications (2)
[10]
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QUESTION 5
5.1 Draw a neat, labelled circuit diagram of a push-pull amplifier. Indicate on the

circuit ALL relevant waveforms and bias polarities.

5.2 Explain with the aid of a block diagram, the concept of negative feedback.
5.3 Refer to the common emitter-amplifier circuit diagram below and determine
the following:
12V ;’Vcc
2kQ
............... { ,. o
[ = TR eu
it Ve
5.3.1 Calculate the value of Ic (in mA) which will enable you to draw the
DC load line if Rc = 2 kQ and Vcc = 12 Vs
5.3.2 Make use of the characteristic curve on the attached " ANSWER
SHEET to draw the DC load line.
5.3.3 Indicate,the position of the suitable Q-paint on the DC load line so
that the transistor will operate as a class-A amplifier.
534 Write down the, value of Ic, Vce and the,value of.Ib at the Q-point
indicated in QUESTION 5.3.3.
QUESTION 6
6.1 A silicon-controlled rectifier (SCR) can be controlled by asing four different
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methods. The following statements are descriptions of definitions of these
methods.

Name each method which is described in the statement below. Write only the
name of the method next to the question ‘aumber (6.1.1-6.1.4) in the
ANSWER BOOK.

6.1.1 This method of control is a combination of phase and cycle control.

6.1.2 This method of control is used when the SCR performs simple
switching.

6.1.3 This method of control is achieved by switching the control device

on for a number of full cycles and then switching the control device
off for a number of full cycles.

(3)
[20]
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6.1.4 This method of control is achieved by controlling the time at which
the gate of the SCRis triggered.
(4 x 1) (4)
6.2 Define the holding current. (2)
6.3 An SCR can be represented by means of TWO transistors.
Draw the applicable circuit diagram and label all the terminals clearly. (4)
6.4 Name THREE characteristics of operational amplifiers. (3)
6.5 Briefly explain the principle of operation of the photoconductive cell. (2)
[15]
QUESTION 7
71 Name TWO types of errors pertaining:.to,measuring instruments. (2)
7.2 Refer to FIGURE 3, below and answer the questions.
a G -
< - >
P ]—c
L2
«—>
d
FIGURE 3
7.2.1 |dentify the transducer. (1)
7.2.2 Name the parts a to d given in FIGURE 3. (4 x1/2) (2)
7.2.3 Give a brief explanation of its eperating principlée. (3)
7.3 Give TWO uses of the cathode-ray oscilloscope: (2)
[10]
TOTAL: 100
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ANSWER SHEET EXAMINATION NUMBER:

QUESTION 5.3.2—5.3.3

Ic (mA)

i
90+ -]-39:90}..!!1&
B8O T

I37=701.IA
70T
60 -t Igg,:éOpA
50T Tp5=B0OpA
407 Tp=40uA
30T Tp3=30pA
20 T Tp2=20pA
10 1 Iyi=10uA
0 + E } { ; } f -
2 4 5 8 10 12 14 Vee(V)

NB: Hand the completed ANSWER SHEET in with the ANSWER BOOK.
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INDUSTRIAL ELECTRONICS N3
FORMULA SHEET

Direct-current theory:
V=I-R P=V-I P=—
P=1°-R

Alternating-current theory:

IC=IRL Sln@L IT ZIR_L COSQL

Transistors:

Ic ZVC_C
R,

Transducers:

Rzp-l Czk-A-EO
a d
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