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INSTRUCTIONS AND INFORMATION

1. Answer ALL the questions.

2. Head ALL the questions carefully.

3. Number the answers according to the nt m*qsed in this question
paper.

4, Start each answer on a NEW pag

5.

6. ALL the final answers fmust approximated accurately to THREE decimal
places.

7. Write neatly and.| :
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QUESTION 1
Use Kirchhoff's method to determine the current flowing through 5 Q in FIGURE 1
below.

[10]
QUESTION 2

220V/50Hz
FIGURE 2

Consider F!G RE 2 above and, using complex numbers, calculate the following:
2.1 The total impedance of the circuit (4)
2.2 The current flowing in the circuit (2)
2.3 The voltage drop across the inductor (2)
2.4 The voltage drop across the capacitor (2)

[10]
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QUESTION 3
3.1 Draw a simple Zener diode voltage-regulator circuit and explain how the
output load will be regulated. (6)

3.2 The input voltage of a 100 kVA transformer is 2 000 V and the output voltage
is 500 V at a frequency of 50 Hz.

If the transformer has 110 secondary windings, calculate the f llowing
3.2.1 The primary current
3.2.2 The secondary current

3.2.3 The primary turns

(6)

(3)
[15]
it which uses two NPN transistors.
(5)
COLUMN B that matches an item in COLUMN A.
‘next to the question number (4.2.1-4.2.4) in the
COLUMN B
A current-controlled amplifier device
B possesses a negative resistance
characteristic
C voltage-controlled device
D insulated gate field effect transistor
(4 x 1) (4)
4.3 Calculate the values of Vcc, Rin and Rout if the following information is given:
e Rc=1kQ
e Vbe=0,68V
o lc=3mA
e Vce=15V
e Ib=20pA (6)
[15]
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QUESTION 5
5.1 State FIVE main advantages of an operational amplifier. (5)
52 Calculate the gain and output of an operational amplifier whose output voltage

is in phase with input voltage, if the following information is available:

e Inputvoltage =0,5V
+ Feedhack resistance = 20 kQ

s Input resistance = 2 kQ (4)
5.3 (2)
5.4 Draw the expected output waveform if the® npu
FIGURE & below is fed into the comparator operational
the symbol for the ampilifier.
"t
FIGURE 3 (4)
[15]

You need a sufficient thyristor to control the speed of an AC motor.
A good one to use would be:

A diac
B BJT
C triac

2
Py
Do

You have a need to trigger an SCR. A good device to use would
De:

A UJT
B triac
C four-layer diode
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6.1.3 The SCR can be triggered on by a pulse at the ...

A anode.
B gate.
C cathode.

6.1.4 The ... is like a diode with a gate terminal.
A quadrac

8 SCR
C triac

6.1.5 The application of a(n) ... is used in i
interruptions.

A triac
B SCR
C diac

(5x1) (5)
n the operation of the circuit in THREE

6.2

ooty

Consider FIGURE 4 below. Exp

FIGURE 4 (3)

Draw a neat, labelled block diagram of an open-loop motor speed-control
system and explain the function of each block. (7)

[15]
QUESTION 7
7.1 Name the FOUR groups into which transducers can be divided. (4)
7.2 Demonstrate, by means of a neat, labelled sketch of a simple transducer, how
you would measure the following:
7.2.1 Pressure with bellows
7.2.2 Displacement with a potentiometer
(2 x3) (6)
[10]
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volts/div .
vertical
? ?posiﬁon
to vertical plates
A ¥ 8 > ¢
l r_____,fo CRYT
HV
I Lv
to all
s cireuits
internai
1 H —s  ©
o
ine O CL (L
tevel time/div

FIGURE 5 above shows a block diagram o

Label the parts marked A-J in the figure. Wr

ANSWER BOOK.
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FORMULA SHEET

Any other applicable formula may be used.
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Vi V, 1% Iv,
r}ill = —be. ot = - RC = Vum = RIC E-YL
I, I, I, dt

[

Static current gain =

Dynamic current gain =

pl
Ve =Vre + Ve, V,=V, = Ve R ==
a

AF =10 1og o Av =20 log our Ai =20 IOg out
in in in
Static voltage gain = ——
in
. . i AY
Dynaimic voltage gain = — o

n

111'(3 — AVin - AL’[)E
in Al b
A%n Avhe
hre = = — = constant
AV’UUI AV(_‘L’
Al Al .
hfe = ~—A-;1‘—’— = — V.. = constant
in
Al
hoe = XJ—"E— = I, = constant

RV, RV, VR,
o = |
R, R R

it

V

ol -

V. () dt

4]

s

m

Boltzmann's constant = 1,38 X 1 0% Ik

Electron charge = 1,6 x 1 o'’ c
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