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QUESTION 1
1.1 6,32V =63,2% or 10 Vv’

It takes one time constant (the first one) for the capacitor voltage to reach
63,2% of the value of the supply to the circuit.v’

Therefore:
1T=RC
$100x10°x22 %1077
2,2 msv (3)
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1.3.1 85% of full brightness = 85% maximum currentv’
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QUESTION 2

2.1

-3-

Step 1: Calculate the value of the input voltage of the signal conditioning

system.
C,o=V .V

max i(max| °C

> Vi(max\:OCmax X O‘/C‘/

1x107° v
10

4500 x

{50mvV Y

Step 2: Calculate the value of the metering resistor.

v=YoRu
" Ry+R;

V.(Ry+Rp|=V,. Ry,
V,.R,+V,R.=V,.R,,v
V.Ry,—V,.R,=—V,R,

R,V =Vo=—V.Ryv

AL
M_(Vi_Vo)

. 50x10°x100x 10
b— — v
50x10°=5

—|—1,01 x10°|v

1,01KQv
QUESTION 3
3.1 Oxide film
3.2 Acoustic energy
3.3 Feedback circuit
3.4 Nodal line
3.5 Magnetostriction
3.6 Converse piezoelectric effect
3.7 Cavitation
3.8 Direct piezoelectric effect
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3.9 Soft tool tip
3.10 Heated tool tip
(10 x 1) [10]
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QUESTION 4

4.1 Amplification=S"

L4

64096V (2)
4.2 Supply rating=volts per stage x no. of stages

6165 x6v

(990 VY (2)
4.3 Tube sensetivity = cathode sensitivity x A

433 %10 °x 4096Y

(135,168 mA/lumenv’ (2)
4.4 I,...=max safe illumination X tube sensitivity
Imax
max safeillumination = —V
tube sensitivity
33x10°
135,168x10°°
(24,4 lumenv’ (3)
[9]
QUESTION 5
5.1 5.1.1 B
5.1.2 B
51.3 D
5.1.4 A
51.5 C
(6 x1) (5)
5.2 e To prevent damage to machinery
e To prevent contamination of processed foods (2)
[7]
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QUESTION 6
6.1 O— R
Z* D Intrinsically
X - safe transformer
.
Allocate one full mark for each correct label
6.2

Ri R: Rs

Fuse

D Dz
Safe area 3;v|2§ 30,.,'2§ Hazardous Area

Allocate one full mark for each correct label and symbol

QUESTION 7
7.1 Rectifier
7.2 Inverter

7.3 7.3.1 True
7.3.2 True

(2x1)
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7.4 Name of UPS system: Transfer type
Standby type
Off-line type (Any ONE) (1

MAINS SUPPLY +

BATTERY TTER ALTERMNATE SOURCE +
BA Y
RECTIFIER [— cuarcer [P “sank  [—®] 'NVERTER
Al
- _

W v

TRANSFER |
SWITCH
1

PREFERRED SOURCE +

(8)
[13]
QUESTION 8
—t
Atswitch—oni(t):IM[l—e T|vY
vV 200
Butl,,=—=——=5A Vv
Htl =g =" =°
Z,T:L:L:ZSms/
R 40
tt=pulse width=100 uS v/
-t
it:IM[l—e !
65 1—67;’)2?(}2 }‘/‘/
$19,96 mAY
Logical reasoning and conclusion:
e The current at the end of the trigger pulse is 19,96 mA, while the latching current is
40 mA.v
e For the SCR to trigger, the current value at the end of the trigger pulse must either
be equal to or greaterv'v' than the latching current. Therefore, the SCR will NOT be
triggered at the end of the supplied pulse.v’ [12]
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QUESTION 9
START 1 STOP1 STOP2 e —
/ / SPRINKLER
- —
START 2
SPRINKLER
[ END ]

Allocate TWO full marks for each correct label and symbol
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