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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 numbering system used in this question
paper.
4. Write neatly and legibly.
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QUESTION 1

11 Indicate whether the following statements are TRUE or FALSE. Choose the
answer and write only 'True' or 'False’ next to the question number
(1.1.1-1.1.3) in the ANSWER BOOK.

1.1.1 Kirchhoff's first law states that in any closed circuit the algebraic
sum of the products of the current and the resistance of each part
of the circuit is equal to the resistant emf in the circuit.

1.1.2 One of the application procedures when using Thévenin's theorem
is to replace all voltage sources with short circuits and all current
sources with open circuits.

1.1.3 The maximum power transfer theory states that the power
transferred from a signal source into a load will be a maximum
when the load resistance is not equal to the resistance of the

source.
(3x1) (3)
1.2 Study the circuit diagram below and answer the questions.
8 ? 0
— - —
R1 R3
21 30
—— V1 V2
pe—— 10 pe——
r2| ]
L
121 Use the superposition theorem and calculate the value of the
unknown resistor if the total resistance is R =12 Q.
HINT: Short-circuit V2. (3)
1.2.2 Use Thévenin's theorem and calculate the current flowing through
10 Q. (6)
[12]
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QUESTION 2
2.1 Give THREE factors which have an influence on the capacity of a capacitor. 3)
2.2 Study the circuit diagram below and answer the question.
30Q 15 mH 130 uF
% :’Y‘\ T
L1 Cc2
40 Q
110 pF Xc
| |
11
C1
230 V/50 Hz
()=
Calculate the total current using j-notation. (9)
[12]
QUESTION 3
3.1 Indicate whether the following statements are TRUE or FALSE. Choose the
answer and write only True' of 'False’ next to the question number
(3.1.1-3.1.4) in the ANSWER BOOK.
3.1.1 Positive and negative biases are used in transistor theory.
3.1.2 When a voltage regulator diode is forward biased it does not
behave as a normal diode.
3.1.3 Diffusion is the movement of electrons crossing the junction.
3.14 From a Zener-characteristic curve there are voltage changes at
Zener point.
(4 x 1) (4)
3.2 Calculate the diode current of a germanium diode with Id = 80 pF and an
applied forward bias of 0,6 V at room temperature of 26 °C. (4)
3.3 Calculate the forward resistance of the diode in QUESTION 3.2 if the forward
current is 0,38 A at room temperature of 28 °C. 3)
[11]
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QUESTION 4

4.1

A half-wave rectifier has a load resistance of R = 250 Q, a capacitor of
C= 150 pF and maximum voltage of Vm = 210 V at 60 Hz.

Calculate the average DC voltage supplied to the load.

4.2 The resistance in an RC filter is 130 Q, the voltage to the RC filter is 80 V and
the load resistance is 0,003 MQ.
Calculate the load current.

4.3 A filter capacitor has a value of 180 pF, the power supply operates at
18 V DC at 50 Hz, the load resistance is 2 000 Q and there is half-wave
rectification.

Calculate the ripple voltage.

QUESTION 5

5.1 Compare Class-A amplifiers to Class-B amplifiers. (3+3)

5.2 How is MOSFET operated in depletion mode?

5.3 The following data was collected from a load-line circuit:

Vee=10V, Rc=2KQ, Vge=1,2V, Ig=70 huA
Calculate the value of Rg.

QUESTION 6

6.1 List and explain FOUR characteristics of an ideal op-amp. (4 x2)

6.2 An integrating amplifier has a capacitor of 20 pF, input resistance of
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Rin= 15 KQ and input voltage of Vi,=10 V.

Calculate the rate of change of the output voltage.

3)

(4)

(3)
[10]

(6)
3)

3)
[12]

(8)

3)
[11]
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QUESTION 7
7.1 SCR is a diode with a third electrode which is the gate.
What is the function of the third electrode? (2)
7.2 Draw a labelled characteristic curve of DIAC. (5)
7.3 Explain negative resistance in terms of a DIAC-characteristic curve. (2)
7.4 List THREE components that must appear on a complete block diagram of a
closed-loop system. 3)
[11]
QUESTION 8
8.1 Name THREE aspects to consider when selecting a transducer. 3)
8.2 Explain the operating principle of angular displacement. 4)
8.3 Explain the operating principle of a linear-differential transformer. 4)
[11]
QUESTION 9
9.1 A sine wave has a peak-to-peak voltage of 3,2 V. The amplifier gain setting is
0,4 V/div and the time setting is 4 psec/div. Assume one full cycle (360°) to
count 6 divisions.
Calculate:
9.1.1 The vertical number of divisions in cm
9.1.2 The frequency
9.1.3 The average value
(3x2) (6)
9.2 What is a function generator? (1)
9.3 List THREE basic waveforms produced by a function generator. 3)
[10]

TOTAL: 100
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FORMULA SHEET
Any other applicable formula may be used.
i: i-f-i-l-i Ry :—R1R2 sz—Rz ><V—T
RT R]. R2 Rn Rl + R2 Rl + R2 1
R 2
Z = RZ + (X, - X,)? Cos 6°= P=12R P="— P =VICosd
1 X, 1 \/T
P=V.I F = — aid = |=
" 2rJLC Q=% RVC
1
=12 + (I - 1,)? Z= N _vi_b

V, . =0707V_

V,, =0,637V,

=l ekT —1 VlR=VNL_VFL

fes Rate of change = — —n_
t in
V,. =0,318V,, V,. =0,637V,
V, =0,385V,
PIV=V_,6 or 2V,
v, =V {P_P) v, —v, Ve (P=P
23 >
r= Irms B Vdc
Ve ™ R, 243 FC
Idc Id
Ve =V r=— 4
dc m 2FC Vdc 2\/5 FC
XC Trms
r' = X
™o JRT4XxZE 1
|dc — RL X \/_d Vr. _ I"r—rnZS
RL + RS 1 rms (27Tf) LC

Copyright reserved

Please turn over



(8080164)
V Vce
Rln = Ibe Rout = |
b c

out

n

Static current gain =

out

Dynamic current gain =

Vcc = VRC + Vce

POU
A, =101log P—‘

in

. - VOUI
Static voltage gain = ——

in

out

Dynamic voltage gain =

hio_ AVin _ AVhe
Al Al

ol AV, AV,
AVout AVce

o _ Al _ Al
Al Al

o~ Ao _ Al
AVout AVce

Ry
Vout = R_ ><Vln

Boltzmann's constant = 1,38 x 1022 J/K*

Electron charge = 1,6 x 10™° C
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2.
R :\ﬁ
C IC
Vce :Vcc _VRC
V
=20 log 24
A v

In

Ve = constant

I, = constant

Vg = constant

I, = constant

RV, N RV,
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V. . .=-
out ( Rl

Vout = _L jVin (t) dt

CR,,

Vour = R1C %
dt
R= P!
a
A =20log %
Vanj
+ ...
Rﬂ



