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QUESTION 1: ALTERNATING CURRENT THEORY

1.4 1.1.1
1.1.2
1.1.3
1.1.4
1.2 1.2.1
1.2.2
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DC
AC
AC
DC
(4 x 1) (4)
Zs =Z1; + Z, = 300 + j 46,441 = 303,57 L — 8,8°Qv
Z; =100 +j 47,31 = 110,627 L 25,319° Qv
Z:Z
ZT — S43
Zo 4 Zq
_ 30357L —88°x 110,627 L 25319°
- 400 + j 0,869
_ 33583,038L.16,519°
- 400 L0,124°
= 83,958 LL.16,395°0v" (5)
VAVA)
= VA
T2+, HEE
S 121,86 L —10° x 181,8 L — 7,98 3
300 + 46,441
Ll 22149 L —17,98°
37 303,57 L —8,8°
= 7,472,962 L —9,18°v
=100+ j 47,31 + 72,028 — j 11,64
= 172,028 + j 35,67
= 175,687 L11,714° Qv (6)
[15]
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QUESTION 2: POWER SUPPLIES

V,
2.1 g r(rms) % 100
DC
0,03 =2/
Vbe

Vpe = 16,667 Vv

v, =
%VR = ————"% x 100
VFL
16,667 — 12,7
= v
27 x 100
= 31.24 % (4)
2.2 2.2
=
R vﬂﬂt
L
—0
Allocate ONE mark for each correct labelled component. (5)
2.2.2 To regulate the output voltage (2)
2.3 The control circuit adjusts the output currentv” to maintain the required
voltage.v” But, the excess that is not taken up by the load is divertedv to the
common ground and wasted.v’ (4)

3]
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QUESTION 3: AMPLIFIERS

3.1 1 11
= m— = m— v’
Ve =5eVeq = g =AY

Vee =V =V

B 1,1
T 2,04 %1073

=539,215Qv
3.2 Z, = hy, = 12000 Q

le  2,04x107°

h=—="— =102 pAv
BT g 200 nA
Vise— VgV,
RB — cC BE E
Ig
_H—DE~11 ,
10,2 x 10-6

=911,764 kv

Im=Ry //Z4

_ 911765 x 12000
" 911765 + 12000

= 11,844 kQ1v”

Vo, R
3.3 3.3.1 L
VIN RM
110 X 1073 10000 .
Viw 1000

Viy =10 mVv’
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3.3.2

Vo

ViN

Rr v
——
>
L]RM

v

(3)

[15]
QUESTION 4: INTEGRATED CIRCUIT AND TRANSDUCERS
4.1 1 2 +12 vV
- + IT———O
250 V 7812
" C, 3 Icl Gnd
L] | _._.0
Allocate 1 full mark for transformer; regulator and rectifier circuit, and half mark
for any correctly labelled component. (6)
4.2 e Passivev - need power to conduct.v’
e Activev — do not need power to operate.v’ (4)
4.3
Sheath
Light
Allocate 1 mafr structure and 2 marks for any correctly labelling inside the
fibre.
e Medical cameras
e Ornaments
e Communication systems (Any 2 x 1) (5)
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QUESTION 5: ELECTRONIC PHASE CONTROL

5.1

5.2

As soon as the capacitor reaches the require gate voltage, the thyristor
switches on.v" The thyristor will stay on until the bias drops to such an extent
that the current is less than the holding current value.v” This period is called the
conduction angle.v If a potentiometer is used, the phase angle can be adjusted
to the required value. This way the effective voltage across the load is
controlled.v’

OPEN LOOP CLOSE LOOP
Operate manualv’ Operate automaticv’
Fast and cheaperv’ Expensivev’
There is no feedback linev’ It has a feedback linev’

QUESTION 6: MEASURING INSTRUMENTS

6.1

6.2

Start: 00007

Step 1: 1000 (8 V): sets 1V

Step 2: 1100 (12 V): resets 1 to 0v
Step 3: 1010 (10 V): sets 1v

Step 4: 1011 (11 V): sets 1V

6.2.1 As soon as the value of Vr is reached, the output condition of the
comparator changes to trigger the pulse generator.

6.2.2 The rate at which the capacitor charges and discharges,v supplies
a square pulsev’ with a certain frequency, which is supplied by the
comparator.v’

QUESTION 7: OSCILLATORS

7.1

7.2
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1.5

Jo=Re

1,5

R =
15000 x 10x10-©

=10Qv

1 - Ground
2 — Trigger
3 — Output
4 — Reset
5 — Voltage control
6 — Threshold
7 — Discharge
8 - ++Vcc
(8 x1)

(6)
[10]

(@)

(3)
[10]
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QUESTION 8: LIQUID CRYSTAL DISPLAY

8.1 8.1.1 Affordable, with quick response times but low in contrast ratios,
viewing angles and colour contrasts.
8.1.2 Offers superior contrast ratios, viewing angles and colour contrast
compared with twisted nematic LCD.
8.1.3 Considered a middle ground between twisted nematic and in-plane
switching displays.
8.1.4 Outperforms IPS displays in the colour reproduction range.
(4 x2)
8.2 e Passive matrix
e Active matrix
TOTAL:
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