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QUESTION 1: AC THEORY

1.1 1.4.4 True
1.1.2 False
1.1.3 False
(3x1) (3)
1.2 Capacitive coupling: the transfer of energy within an electrical networkv” by
means of the capacitance between circuit nodes.v’
Disadvantage: they become noisy with age.v’ (3)
1.3 ODD HARMONICS EVEN HARMONICS
1. 1. v
I G
2.
/\,
| / \/
(4)
1.4 1.41
“ la=(0,15°)
l=(-1,95%)
lg=(-89°)
(Allocate ONE full mark for each current ? F
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V.
1.4.2 7, = Vr
Iy
_100L0°
©0,83L-—1,95°
= 120,48 L1,95° Qv (2)
[15]
QUESTION 2: POWER SUPPLIES
2.1 211 P Ry
DC RL 4 RS DC
— 10000 v x 15‘/
10000+120
= 14,822V (3)
21.2 Xc = (4nfC)™' = (4m x 150x107° x 50)~! = 21,22 Qv
Vo =y,
R(RMS) — m R(RMS)
— 21,22 7
J120%2+(21,22)2 %15
=0,261Vv (3)
V,
243 g = BN fah
VDC
= X2 100v
i5
=10 %V (2)
2.2 D+ charges C1 to Vm during positive half cyclev’
D2 charges Cz2 to 2 Vm during negative half cyclev’
Ds charges Cs to 2 Vm during positive half cyclev’
Vr=Vm+2Vm=3Vmv (4)
23 o-
R VR = V”' - Vl
o}
Vin
D, Vv,
O Q
(Allocate 1 full marks for Dz and R, and half mark for input and output.) 23
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QUESTION 3: AMPLIFIERS

3.1 Fixed bias circuit produces a reasonable gain as amplifier, but experiences
problems with the maintenance of bias stability. v/ (1)

3.2 7, =R.//R,

_ 480 x 6000 P
480 + 6000

= 444,444 Qv

hfehreZL

Z.=h,, ——2T >
1708 T ¥ Wy

300 x 2,8x107* x 444,444

= 13000 —
1+ (30x10-% x 444,444)

= 12,963 kQv

Ziy = Rp//Z;

L 1 1

Ry Ziy 2y

- 12963 x 2500
B ™ 12963 — 2500

— 3,097 kQv (6)
33 t=L1=L =205 _ 0000625 Secv
f 500 g
1
i RC ), (t1) + V(t0)
1

t1
10x106 x 0,016 J;O 2(0,000625) + 0

= —0,0125Vv

Vo = Vi = —= [ V(t2) + V(t1)dtv

1 t2
10x106 x 0,01-6 ‘L 2(0,000625)v" + (—0,0125)

— OV/ 2\

Copyright reserved Please turn over



QUESTION 4: IC and TRANSDUCERS

4.1 It is a small semiconductor based electronic device consisting of transistors,
resistors and capacitors fabricated as a single component.v'v’ (2)
4.2 PIN 1 — positive input
PIN 2 — positive output
PIN 3 — ground/earth (3)
4.3 e Low cost
e Easy to use. (2)
4.4
INPUTY PROCESSY OUTPUTY
(3)
4.5 e Measures temperature
e Controls temperature (2)
1
%8 %Resolution = —— x 100
turns
t = ! v
U = 0,0001257
turns = 800v (3)
[15]
QUESTION 5: ELECTRONIC PHASE CONTROL
5.1 5.1.1 e A gate signal of suitable magnitude and short rise time must be
produced.
¢ A gate signal of suitable duration must be produced.
5.1.2 e Reduction of anode to cathode current
e Making use of commutation
(2x2) (4)
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5.2

T,

diac

L T°T

(Allocate ONE full mark for QUADRAC and MOTOR, and half a mark
for each correctly labelled electric component.) (6)
[10]

QUESTION 6: MEASURING INSTRUMENT

6.1

It is a voltage sensitive switch
Used for a wave shaper converting
Produces a digital output

It has two firing points

Input (5)

6.2

Reset
Comparator |

AND-gate

Counter Readout

r
v

Y

Clock

D/A converter

COMPARATORY

AND-GATEY

CLOCKv

D/A CONVERTERY

DISPLAYY (5)

[10]
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QUESTION 7: OSCILLATORS

7.1 r

feedback

c ¢ €
0° | 120°] 180°

R LIR

(Allocate ONE full mark for RC-PHASE SHIFT and TRANSISTOR, and a
half mark for each correctly labelled electric component.)

7.2

Ground

[ |

Trigger | 2

& ]

Output

[> |

Reset

hatifege
7
6

[ | Control

—voltage

T3 7.3.1 Capacitor

7.3:2 High

QUESTION 8: LIQUID CRYSTAL DISPLAY

8.1
8.2
8.3
8.4
8.5

X OoO0m
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(Allocate HALF a mark for each correctly labelled pin.)

(2x1)

(5 x2)

TOTAL:

4)

(4)

(2)
[10]

[10]



