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QUESTION 1

1.1 R.XR,
R 2
pl
R.+R;
_6X4
P 6+4
24
Rplzﬁ
R, =24Q

R51:R1+Rpl+R4
R,=10+2.4+8

R,=20.4Q

_ R, XR,
P2 R.,+R,
_20.4x24
P27 20.4+24
489.6
Rpo= 44.4
R,,=11.027Q

R,=R,+R,
R,=11.027+7

R,=18.027 Qv

1.2 vV
I,=—=
T
[ = 48
T 18.027
1,=2.663 Ay’

1.3 V,=I, %R,
V,=2.663 x 24
V,=29.365V

_V2
-z
29,365
7 24
1,=1224A

I

29,365
I,=
20,4
1,=1.439Av

Copyright reserved

2.
INDUSTRIAL ELECTRONICS N2

OR
Rsl
1= I,
R,+R,,
. ( 20,4
6

—=== 112,663
24+20,4

(1,224 A

RZ
I,= I
R,+R,,

o —24 2,663
24+20.4

1,439 A

(8)

(2)

OR

I,=I,—-1,
$2,663—1,224
61,439 A



MARKING GUIDELINE -3-
INDUSTRIAL ELECTRONICS N2

1.4 Vies=I, xR, v
V=1.439%2.4y

V s=3.454V v (3)
1.5 Volt is the potential difference which exists across a resistance of one ohm
when a current of one ampere is passed through it. (1)
[20]
QUESTION 2
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2.2 e Circuit is resistive (4)
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e Current and voltage in phase
e Current (I) is max
e Z=Randis min

2.3 = 1
" 2nJLC
1

21v/10%x 107210 x 10°
(15915,494 Hz
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[20]
QUESTION 3
3.1
Scale
rmanent horseshoe
magnet
Pointer or
needle — 11 »
Magnetic N i\
field > [ Coil
(Any three correct labels 3 marks, correct drawing 2 marks)
(5)
3.2 e Mechanical damping
e Electro-magnetic damping
e Eddy current damping
e Air friction damping
e Spring damping (Any 2 x 1) (2)
. 3. I,R
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3.3.2
T

3.3.3

(electric circuit 1 mark, ammeter correctly shown 1 mark) (2)

34 Pi:vf
"R,
P,=i4i
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P,=33,333uW v

pP,,=I"xR
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— %%,
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33,333 x10°°
N=57,324dB

N=101log

(6)

3.5 Decibel is one tenth of a bell. (1)
[20]
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QUESTION 4
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Axis labelled correctly voltage and current 1 mark
Curve correctly drawn forward bias area 1 mark, reverse bias area 1 mark
Zener voltage V7 indicated correctly 1 mark
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When used in the reverse bias modev it has the ability to maintain a
constant voltage across its terminalsv’ and current to flow in the reverse
direction, i.e. cathode to anode.

When used in the forward bias mode,v it acts as a normal PN-junction
diode and allows current to flow in the forward directionv’, i.e. anode to
cathode.

When reversed biased, the Zener diode does not allow current to flow
initially until its Zener breakdown point is reachedv’. At this point the
voltage across the Zener diode remains constant.v’
(3x2)

The cut-off regionv’ is when both the base-emitter and base-collector
junctions are reverse biased.v’

The active or linear regionv’ — the base-emitter junction is forward biased
and the badse-collector junction is reverse biased. v’

The saturation regionv’ is when both the base-emitter and base-collector
junction are forward biased.v’ (3 x 2)
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QUESTION 5
5.1

. F 3
Resistance v
PTCY
v
NTC
v

Temperature

| | /v Copper

Iron

(4)

5.2

Copper

(PN

Strip when heated

Iron

Strip when cooled

5.3 Remote positioning of communication systems.
Control positioning of gun turrets.

Control of a ship's steering mechanism.

Control of power tool.

Remote control of model cars or model aeroplanes.
Control of dam sluice gate.

Controlling the course, speed, and range of missiles (Any 5 x 1) (5)

5.4 When a magnetic field cuts through a coil and the voltage induced in the caoil
causes a current to flow,v" this induced current will produce a magnetic field
which will be in oppositionv” to the magnetic field which produced the induced
current. (2)
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5.5
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TOTAL: 100
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