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INSTRUCTIONS AND INFORMATION

1. Answer ALL the questions.

2. Read ALL the questions carefully.

3. Number the answers according to the numberi m used in this question
paper. @

4. Start each answer on a NEW pag

5. ALL the calculations must.

6. ALL the final answers 7 imated accurately to THREE decimal

places.

Write neatly and legibly.
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QUESTION 1

Use the Superposition method to calculate the current flowing through a 15 Q resistor
in FIGURE 1 below.

FIGURE 1 [10]

QUESTION 2
(4)
(2)
The Q-factor of the circuit (2)
2.4 The total resistance of the circuit (2
[10]
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QUESTION 3

3.1 The output voltage across the first capacitor of a LC w-filter half-wave rectifier
is 120 V DC with an 8 V ripple at a frequency of 110 Hz.

Calculate the output ripple factor of the filter if L = 5H, R =200 Q and
C2 = 6 pF. The filter is connected to a 6 kQ load.

3.2 Calculate the PIV of a half wave rectifier that has an in
220 Vrms.

3.3 Name TWO advantages and THREE disadvantages of an

(GUESTION 4

4 CMOS device by
. Also state where it

41 Draw a neat sketch showing the b
means of enhancement of PMOS &
is being widely used. '

4.2 Indicate whether the follo
true' or ‘false' next to th
BOOK. ‘

TRUE or FALSE. Write only
or (4.2.1-4.2.5) in the ANSWER

4.21

4.2.2

.f0Ss over distortion cannot be eliminated.

Uni-junction transistors can be used in a timing circuit.
(5x1)

ame FIVE points that can be affected by negative feedback to improve the
performance of a circuit.
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QUESTION 5
5.1 Draw the functional diagram of an operational amplifier connected as a

5.2

5.3

6.3

Copyright reserved

differentiator. Also draw a 720° input sine wave and its expected output wave
form.

THREE different input voltages of 1,5 V, 2 V and 3 V and input resistance of
100 kQ, 150 kQ and 300 kQ respectively, must be added by means of a
single operational amplifier. A feedback resistor of 200 kQ is ug,éd.

5.3.1 ... is a mathematical process
a function.

A Integration

5.3.2 - of which the gain is always more than

Draw a neat, labelled diagram and explain how a diac and a traic can be used
ntrol the speed of a small AC fan motor.

Demonstrate, with the aid of labelled characteristic curves, the principle of
operation of the following thyristors:

6.2.1 Silicon Controlled Rectifier

6.2.2 Diac
(3x2)

What effect will the gate current have on the anode current after an SCR has
been turned on?

(5)

(6)

(2)
[15]

(8)

(6)

(1)
[15]
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QUESTION 7
7.1 Discuss, with the aid of a sketch, the operation of a Bourdon tube used to
measure angular displacement.
7.2 Name THREE factors which will influence the capacitance of a capacitive
transducer.
7.3 What is the function of the compensation gauge in the strain gauge?
QUESTION 8

8.1

8.2 Draw a neat, labelled block diagra
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nction generator.

TOTAL:

(5)

(3)

(2)
[10]

(4)

(6)
[10]

100
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FORMULA SHEET
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Vbe Vce Vcc dvi
in = Rout /Ruit = Rc = Vout /Vuit = Rlc
I, I, I, dr
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Boltzmann's constant/
.2
Boltzmann se konstante = 1,38 x 10 23 1k

Electron charge/
Elektronlading = 1,6 x 10" c¢

NB: Any applicable formula may be used.
Enige toepaslike formule mag gebruik word.
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