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INSTRUCTIONS AND INFORMATION

1. Answer ALL the questions.
2. Read ALL the questions carefully.
3. Number the answers correctly according to the numbering system used in this

question paper.

4, Write neatly and legibly.

13. “All the final answers must be approximated accurately to THREE decimal

places.
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SECTION A
QUESTION 1

Indicate whether the following statements are TRUE or FALSE. Choose the answer

and write only 'true' or ‘false' next to the question number (1.1-1.10) in the ANSWER
BOOK.

1.1

1.2

(10x1)  [10]

TOTAL SECTION A: 10
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SECTION B

QUESTION 2

2.1 Study FIGURE 1 on the DIAGRAM SHEET and determine the following:

2.1.1 The total resistance (6)

212 The total current (2)
2.1.3 The value of I; (4)
2.1.4 The colour code of Rz if it has a tolerance ¢ (2)
2.2 Write down Kirchhhoff's Current law and Volt (4)
' [18]
QUESTION 3
3.1
(1)
(1)
(@)
(2)
(@)
.50 zw“ac supbly.
Caic late the following:
The inductive reactance of the coil (2)
3.2.2 The impedance of the coil (3)
3.2.3 The value of the current through the coil (2)
3.24 The phase angle between the supply voltage and supply current : 1(2%

Copyright reserved Please turn over



{8080602)

-5- TEBO(E)A3)T

QUESTION 4

4.1

4.2

4.3

\Q‘E‘.'i‘» _,' i i‘l.jé

Draw a fully labelled circuit diagram of full-wave rectifier making use of two
diodes, a centre-tap transformer and a filter capacitor.

Draw labelled symboils for the following:

421 Zener diode

422 Photodiode

4.2.3 LED

The fqllowing paragraph explains how semiconduci

number and your selected word in .

BObK (e.g.
electrons).

1.2.3

If a 4.3.1 ... atom, like Ph
N-type material is formed.
electrons will form 4.3
valence electrons. This
electron without
atoms are the:efo
electrons IS caﬁe

d to a pure silicon crystal,
.3.2 ... phosphorous valence
. nelghbounng silicon atom
¢ 35.... phosphorous atom valence
s a result, a free 4.3.7 ... exists. These
. atoms. The process of generatmg

fifth, metal; acceptor; trivalent; covalent; fourth;
oles; donor; pentavalent; ionic; electron; electrons;
three; third.
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QUESTION 5

5.1

Draw a labelled circuit diagram of a common emitter transistor amplifier
making use of an NPN transistor.

5.2 A transistor can be operated in three regions.
Explain each of the following regions in terms of how the junctions-are biased
and whether the transistor is on, off or amplifying: '
5.2.1 Cut-off
5.2.2 Active/linear
5.2.3 Saturation

5.3 Name THREE points that should be.considered ’be‘fjf é a transducer is
selected for a particular application.

5.4 Explain the principle of operation o

QUESTION 6

6.1 Make a labelled sketch to shew

6.2 An ammetre\r wnt resistance of 20Q and a full-scale deflection current

of ImA istobe uS‘ej Loi‘m’j: sure currents up to 5mA.

phase shift coupling between the transmitter and receiver is achieved.

TOTAL SECTION B:
GRAND TOTAL:
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DIAGRAM SHEET 1

R1:1k5ﬂ
L1

R.=56002
R3=3k30 L
| I

R4=6800)
R5=220Q VT - 5OV iy
- —>—ijiji} .
Iy

L

R6:1k8.ﬂ ,

I4
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INDUSTRIAL ELECTRONICS N2

FORMULA SHEET
DC THEORY
@) V=IxR
(11) RT = RI + R2
L
RT Rl RZ
(iv) P=VxI
(v) P=FxR
2
(vi) P= v
R
AC THEORY

@

_VI +Vy + V3

n

VE+VE + V]

(viii) Vems =
fl
(IX) VAVE = V}w X 0,637
(X) VRMS = VM X 0,707
(x1) Form factor = > value value

AVE value
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. Muaximum value
(xii) Crest factor =

RMS value

(xiii) w = 2nf

(x1v)

(xv)

(xvi)

(xvii)

(xviii)
(xix)

(xx)

(xx1)

(xxii)
(xxiii)
(xx1v)

(XXV)

(xxvi)i

(if) Ry =L~ Ry,
I M
TRANSISTORS
(iii) I,=1.+1,
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DECIBEL RATIOS
P
iv N =10log =2
(iv) 5
(v) N=2010g—l—g+1010g£0—
I R,
(vi) N =20log —YQ— +10log &
Vi 0
It/ As Rl = RO
.. I,
(vii) then N =20 log -
1
V,
(viii) N=20log ~>
|4
(ix) RESISTANCE
r=2L

a
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