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QUESTION 1: GENERAL

T T A e e e ]

LN WwW =
MCOWIOXP>PME

QUESTION 2: DIRECT-CURRENT THEORY

2.1 R =R1><R2
PL™ R, +R,
_10x20 ,
P710+20

Rp; = 6.667 02V

1 1 " 1 1
Ry, R3y Ry R

1 1 1 1
—_— et —t—=V
R,y 157 15" 25
o 1

P2 7 0.1734

R,, =5.7670Y

Rsl = sz +RP1

R =5.767 + 6.667V
Ry =124340V

R¢ X Rsy

Riics o — =

P37 Re + Ry
By 30 x 12.434
P37 30 + 12.434

Ry3 =8.7910V
R.= Ry +Ry3
R, =30 +8.791V

R, =387910V
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(10 x 1) [10]
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2.2 5 Vr
T RT
B o 50
™™ 38791
Ir =1.289A4V

2.3 Ver = It X Ry
Ve = 1.289 X 30 v
V¢, =38,67V v

2.4 I, = Vap

OR 1= (L)l

R Rg1+Re
_ 11332 _ [ 12434
Ii= =5 4 Iy = (12.434+30) 1,289
I;=03784+ I, =0.378 A
v
=22 OR IL=1I—-1 OR I,= (Rsijﬁ) I
11.332 12.434
I = T I = 1,289 -0.378 = (12.434+30) 1,283
I,=0911A4Y I, =09114 I, =0911A (4)
25 p.=vxI OR P, =IZxR, OR Py =1
T
P, =50 x 1.289 v/ P, = 1.2892 x 38.67 Pr=2
P, = 64.45 WV P, = 64251 W P, = 64.65 W 2)
[20]
QUESTION 3: ALTERNATING CURRENT THEORY
3.1 3.1.1 4 OR 0,785
3.1.2 180°
3.1.3 2257
3.1.4 5m/3 OR 5,236
3.1.5 330°
(5x1) (5)
V,
3.2 3.2.1 p =R
It
1207
4
R =300V
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3.2.2 vy

Ir
220
X, =— Vv
LTog
X, =550V
- 2nf
_ 55
~ 21(50)
L=0175HY
3.2.3 X, = Ve
It
160
Xe=—=7
X.=400v
o1
©2nfX.
1

= 0@y

C = 79.577 x 1076f v

3.24 7= \/Rz F X S

Z =+/(30)% + (55 — 40)2 v v

Z =33541Q0v

QUESTION 4: SEMICONDUCTOR DIODES

(4)
[20]
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4.2 » During the positive half-cycle, D1 is forward biased v’

 and during the negative half-wave, D1 is reverse-biased.v’

e The presence of the smoothing capacitor alters the condition under which the
rectifier diode conducts. When the diode is forward-biased, the capacitor C+
charges up to the peak value of the input wave (Vm).v'

During the reverse bias (negative half-cycle),v’

the diode is reverse-biasedv’

and the supply is effectively disconnected from the load leaving the capacitor
as the only source of voltage. The capacitor now discharges into the load and
a ripple appears in the voltage across the load.v’

(marker to use discretion) (6)
4.3 ¢ Optical encoders
e Security systems
e High-voltage isolators
e Level indicators
e Alphanumeric displays (5)
[17]

QUESTION 5: TRANSISTORS AND DECIBEL

5.1 J__
Ru +
v v
v
- r——\ v )
(marker to use discretion) (4)

Copyright reserved Please turn over



5.2
+Vce
v
v
Ri Re
Co
| |
G | L I
| | v
——)
v
Rz
(6)
53 5.3.1 No phase shift between input and out
5.3.2 180° phase shift between input and output
53.3 0° phase shift between input and output
(3x1) (3)
5.4 Av =20 log Vo / Vi
Av =20 log 6 /120 x 103v
= 33.979 dBV (2)
[15]

QUESTION 6: MEASURING INSTRUMENTS, TRANSDUCERS AND SYNCHROS

6.1 6.1.1 Iy X Ry

SH_I

— Ly
10 x 1073 (5)v

Rsy = 3
2—10x 10-3v

RsH=25mQ vv (4)
6.1.2 v
=—=—R
Ly &
12v
P ——
Rse = Tox 102 °
Ry, = 1195k vV (4)

Copyright reserved Please turn over



6.2

When heated

When Cooled

6.3 A synchro system synchronises two or more devices so that they operate at the
same time over long distances by means of an electrical signal.

6.4 °
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Rapid and accurate transmission of information between equipment and
stations.

Changes in the speed and depth of torpedoes.

Remote control of model cars or model aeroplanes.

Remote positioning of communication systems.

Controlling the course, speed and a range of targets or missiles.

Angular displacement or position of a ship’s rudder. (Any 4 x 1)
TOTAL:

(4)

(@)

(4)
[18]
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