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INSTRUCTIONS AND INFORMATION

1.

2.

Answer ALL the questions.
Read ALL the questions carefully.

Number the answers correctly according to the numbering system used in this
question paper.

ALL the calculations MUST be shown.

ALL the sketches and diagrams MUST be large, clear and neat.

Start each question on a NEW page.

ALL the final answers must be approximated to THREE decimali places.

Write neatly and legibly.
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QUESTION 1: NETWORK THEORY

A
b

2

Use the superposition method to calculate the current flowing through R in
FIGURE 1, as given below:

FIGURE 1 [10]

QUESTION 2: ALTERNATING CURRENT THEORY

A series circuit consisfs of a resistor of 10 Q, an inductor of 0,15 H and a capacitor of
150 pF. The circuit is connected across a 150 V, 50 Hz supply.

Calculate the following by using complex numbers:

2.1 The total impedance of the circuit (4)
2.2 The total current flowing in the circuit (2)
2.3 The voltage drop across the inductor (2)
2.4 The voltage drop across the resistor : 1(%%
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3.1

3.2
3.3

L
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QUESTION 3: SEMI-CONDULTORS AND POWER SUPPLY L

.Use characterrstlcs curves to indicate the dffferent operatmg principies of the
following diodes:

Zener diode

3.1.1
3.1.2 Varactor diode
3.1.3 Tunnel diode (3x2)

Calculate the voltage drop across the junction.

QUESTION 4: TRANSISTORS AND AMPLIFIERS

4.1

4.2

The following information is given for 2 common emitter ampiifier:

* Input power = 400 mw
* Outputimpedance = 150
*  Qutput power = 400 w

* Input voltage = 15v

Calculate the following:
Power gain in dB

4.1.1
41.2 Voltage gain in dB
41.3 Current gain in dB

421 N-channe|
4.22 P-channel

. TB20(E)J27)T

(6)

(2)
(4)

(5)

(5)
[20]
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QUESTION 5: OPERATIONAL AMPLIFIERS

5.1 With suitable input and feedback impedances the operational amplifier could
perform different tasks. Name THREE such tasks. {3)

52 Draw a neat, labelled circuit diagram of an amplifier whose output voltage is
180° out of phase with the input voltage. (3)

5.3 Calculate the gain and expected output voltage for the amplifier in

QUESTION 5.2, if the following information is given:

« Input to amplifier = 60 mV
« Feedback resistor = 2 kQ

o Input resistor = 1kQ (4)
10}

QUESTION 6: ELECTRONIC POWER CONTROL |

6.1 What effect will the gate current have on the anode current after an SCR has

turned on? (2)
6.2 State THREE methods to switch off an SCR. : ' (3)
6.3 Demonstrate, with the aid of labelled characteristic curve, the principle of

operation of the following thyristors:

6.3.1 LASCR | (3)
632  TRIAC - (3)
6.4 Name FOUR applications of an SCR. 4)

QUESTION7: TRANSDUCERS

7.1 Demonstrate by means of a neat, labelled circuit diagram how you wouid
measure the following, by means of transducers:

711 Temperature with @ thermistor (4)

7.1.2 Liquid level with a capacitive transducer _ (4)

7.2 What is the function of a transducer in a control system? (2)
[10]
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QUESTION 8: TESTING EQUIPMENT

8.1

8.2

Draw a neat, labelled block diagram of a cathode réy tube.

State TWO applications of each of the following wave forms:

8.2.1
8.2.2

Rectangular wave
Square wave

H

TOTAL:
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(6)

(2)
(2)
[10
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Ry + R, TR+ R

2
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Z=yR +(X, - X.)° Cos 07 ==
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] ) , v,
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! CR,,
v, e/ Vos =0,3187,, Vdc/Vgszo,637Vm
an v, Fwgk = 0 385 V
PIV =V, orfef 2V,
v, (p=p) v, (7= p)
V;urm.r /V"'wgl: == 2‘\/5 Vdc/VgS = Vm - __—5—__
. Frms rwgk Vdc /Vgs
r= V. 1V, =_f% "%
Vie [ Vs - R 2B FC
1,71 171
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V. IV
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R.o=lbe R

T ol

Static current gain/Statiese stroomwins =

Dynamic current gain/Dinamiese stroomwins =

/ Rzu’r = ]

o o Ve dv.
— R, = ;: ' Voub/ ‘Vuir = RIC "EIL
! out { uit

Al ouf [ uit
Mi
pt
a

Vcc =Vpe + Vce Ve =.V|:c - VR(.’ R=—"

A :IOIngﬂﬂ_/fﬂ- A :2010g_I{£’M A=2010g Iour/uit
i | ’ 4 ‘ 1

in

Static voltage gain/Statiese spanningswins =

Dynamic voltage gain/Dinamiese spanningswins =

hie :AKL&:E_I/!’_?
Al

in

NN/

[

AVom‘ fuit A Vce

hre =

hﬁ? = Mout/ui! - A[c
Nin AJb
hoe = Nom;’m’t = A]c
A Vom‘ {uit A Vce
R
v, 0 uit = _Ji x Vz
o Rm n
R
Vou:/uir = (1 + _i} Vin
in

in in
ot / Vuit
V.

I

AV(JuI/ it

AV

V,, = constant/konstant
I, = constant/konstant

e = constant/konstant

I, = constant/konsiant

RV, RV V R
Vout/ui.!‘:—(_j; 1 + ;; 2 + ... ;f]
1 2 n

!
Vow‘/ufi = _a— ij (t) dt
in

PTO




-

L TSIENI2NT

BT

»
O .

Boltzmann's constant/ : R g
. ) s
Boltzmann se konstante = 1,38 < J10°% ,

Electron charge/
Elektronlading = 16 x 10" C

NB: Any applicable Jormula may be used
Enige toepaslike Jormule mag gebruik word,

e T



et d

5
i
1




