nigher education
& training

Department:
Higher Education and Training
REPUBLIC OF SOUTH AFRICA

Copyright reserved

NATIONAL CERTIFICATE
NOVEMBER EXAMINATION

INDUSTRIAL ELECTRONICS N4

24 NOVEMBER 2014

This marking guideline consists of 8 pages.

Please turn over
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QUESTION 1

Short circuit Vo
Rz
Vithy =

Ri+Ra

15
=112V vV
Viht = Vthy — Vths
=11,25-2,5
=875V vV

R+R2

Rth =
R1 + RQ

5x15

5+15

=375Q vV
Vih
Rc + Rth
8,75

10+ 3,75

= 0,636 A= vV
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Short circuit V4
R4
Vths =

XV2
R1 +R2

5

5+ 15

X 10

=2,5V~/v/
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QUESTION 2
2.1 Vt
Zy=
I
120/10°
15(20°
= 8?'1919 =vV
2.2 2425
Zr =
Z1 + Zz

8i-10° x 6/-20°

7,878 —j1,389 + 5,638 — j2,052

48 |-80°

13,516 — j3,441

1800

13,047 |-14,283°

2.3 r=lh+l

= 14,095 + 5,130 + 17,321 + |10

=31,416 + 15,130

= 34,869 25,7°A vV
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QUESTION 3

3.1 3.1.1 FM modulators v

Automatic frequency-control devices v/
Adjustable band-pass filters v/
Tuning circuit v/

3.1.2 4
80 {

60 +
40 +

20 +

e e B bt >y
0 -2 .4 .6-8-10-12-14

Reverse-bias

depletion region increases and the

becomes. vV

3.2 3.2.1 Ve=Vr-Vz=20-15

=5V v

3.2.2 Vi 15

=100 Q vV

3.3 it has excessive ripple of 121% v
Poor efficiency of 40% v
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(Any 2x 1)

vV

The more the reverse-bias potential, the more the width of the

lesser the capacitance

(@)

(4)

(2)

(2)
[15]

Please turn over



MARKING GUIDELINE

-5

INDUSTRIAL ELECTRONICS N4

+Vee

vV

ommon Emitter

AVbe 6

Alb 4x10°

=1,5MQ vV

Alc  6x10°

hfe = =

Alb 4x10°®

=1500 vV

AVce 8

Common Collector

Ale 6x10°

QUESTION 4
4'5 +Vcc
Qut
In
v
Common Base C
4.2 4,21
hie =
4.2.2
4.2.3 1
hoe
=1333,333Q vV
QUESTION 5
5.1 L R
Vo :ﬁ 1+ X Vin
% Rin |
F%f-Vin
F"in -
VO - Vln
2000x2
5-2

=1,333kQ vv vV
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@)

(@)

(2)
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52 = Infinite input resistance v
e Zero output impedance v
e Infinite bandwidth v
e Infinite voltage gain v
e Perfect balance or zero offset voltage v
e lts characteristics are not affected by temperature v/
5.3 Ry
R
Vo Ve
vV
Rs
Vout = X Vi
F%in
1000
= X1
500
=2 VW
5.4 True v
QUESTION 6
6.1 6.1.1 AT
5-3 Forward-
Reverse § conduction
breakdown Holdi - region I
i olding : &=
‘Vo Tage current MA’"/V
-v:,: 4 Vo Veo o "
Reverse- é
breakdown g
region
Y -Ia
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(Any 5x 1) (5)

(3)

@)

(1)
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5 T
6.1.2 i 4
Reverse blocking - Forward-
conduction
Holding
*VAK;: current : BtV g
z Forward blocking
Reverse- 3
conduction &
Gate -
YV -I
Fig 7.7a
(3)
6.2 e Relay control v
e Heater control v
e Battery chargers v
e Time-delay circuits v
s Regulated power supply v
e Static switches v (Any 3x 1) (3)
6.3 Comparator
{erenr detectnr) .
7 Trigger SCR ad Displ
= RTOA e — Display
Reference cireuit L lurFxJil ’
input Forward loop
Erroricorrecting signal B
vV
i ;‘ Trarsducer ,L~—-—-~—————‘
Feedback loop
e (4)
The comparator compares the output with the actual condition. (2)
[15]
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QUESTION 7
7.1 It converts the shaft position into a resistance that is directly proportional to
the shaft angle. v'v/ (2)
7.2 Wheel
Soft iron bit
Primary coil 4= h Counter
Supply Araplifier
t‘ Pulse
Secondary coil /‘ & generator
UL (4)

When the primary voltage is applied to the primary coil a magnetic field will be
created around it and it will be induced in the secondary coil.

If a shaft turns the wheel, the soft iron bit increases magnetic coupling
through the core. As the magnetic field in the primary coil increases, the soft
iron bit passes the magnetic field, it drops producing a pulse at the output of
the secondary coil.

The frequency of the pulses is directly proportional to the speed at which the

wheel turns. In this way the speed of the wheel can be read off at the counter.
VY

(4)
[10]
QUESTION 8
8.1 cCvv
8.2 Dvv
8.3 BvY
8.4 Evv
8.5 AVY 5x2) [10]
TOTAL: 100
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