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QUESTION 1

1.1

Short circuit V1

Short circuit V2

60 x 30
Rser = 50730 1 22
Reer = 420 v

Rger X 25
T"‘Rse,,+25+21
r —42)(25+21
T 42425

R; = 36,6710 vV

L 9
T 36,671

Iy = 0,2454 v

RSET

Iisq = mx Iy

Les = X 0,245
2547 42 + 25

sy = 0,1544 v

25x 21

Ryer = 22
ser 25+21+

Reer = 33,4130

_ Rupy30

= 160
T Rse,,+30Jr

B e 33,413 x 30 e
733413 +30

Ry = 75,807Q v

. il

T 75,807

Iy = 0,145A v

I, = 20 x I

ser — Rser + 30 T

I, = 20 0,145
ser =33213 430 <

Iy = 0,0694 v
21
lasp = 5755 X lser

Ly =———— % 0,069
258 7 21+ 25

g = 0,0324 v

Iys = Ihsp + I3sp

I, = 0,154 + 0,032 = 0,1864v

(10)
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1.2 10
Vi = ————x%5
th1 =10 + 30

Vipy = 1,25V

5
V., = ——x5
the ~3e 3.5

Ving = 0,625V vV

Vin = Vi1 — Vinz
Vi = 1,25 — 0,625

Vi = 0,625VvY

_30x10+35><5
730410 ' 35+5

R, = 11,8750v v

o Vin
_ 0,625
"~ 11,875 + 15
I =0,0234vY (10)

[20]

Copyright reserved Please turn over



QUESTION 2

2.1 2.1.1

21.2

213

214
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I_v
R™R
200
R 50
X, = 2nFL

X, =21 x50 %X 0,3 =94,248Q0v

L 1%
200
- o= v
L 94,248 adae
¥ 1
¢ 2nFC

N, e
CT 2T x50x 60 x 1076

F o 200
¢~ 53.052

v =3,774v

Ir = \/IRZ + g Ip)?

Ir = /42 + (3,77 — 2,122)2 v
Iy = 4,326Av

s 1%
o
7= U 46,3230V
4326
7 = 46,3230V
i
0S8 = =
Iy

g = co5™ (—) v = 22,386

= 53,052Qv

(7)

(2)

(2)
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Te =1 e {IT = 4.326Av
6 = 22.386° V =200V
Ip = 4AY
vl = 2122Av (4)
2.2 1
fr =
2nvLC
o G= ; v’
@rfYL
1
= v’
(2xmx1x10)2x 100 x 10-°
= 2532pf« (3)
[20]
QUESTION 3
3.1 314 Peak ; Caeventiondsl
&  pourt Operatirn: elissche® carmind
vt
------ / .
_ : :
1 '
; ': E
< L o Vheeximaem
5;_- ST 3 oprcretivgs limiit
< £ ;
;:' 1 -~y ]
L3 L] = 1
DR '
______ W ST
T TN Vi prnint
Formwund vediagre
Threahedd voltage ':h
vV e
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3.1.2

Oscillators
Amplifiers

Radar systems
Electronic switching

True
False
True
False
False

(Any2x1)  (2)

(6 x1) )

3.2 3.2.1
3.2.2
3.2.3
3.24
3.2.5
3.3

CLOSED LOOP

OPEN LOOP

Has feedback network

Has no feedback network

Has comparator that can compare
the desired output to the actual
output

Has no comparator that can compare

the desired output to the actual
output

The actual action/output is
monitored (self-monitored)

The actual action/output is not
monitored

Is controlled automatically

Is not controlled automatically

QUESTION 4

{4 x1) (4)
[13]

4.1 e Voltage transformers: Are used for high-voltage monitoring and under- and
overvoltage protection.v'v’

e Current transformers: Are used to reduce current levels and supply them to
measurement equipment.v'v’

4.2
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(4)

(2 marks for bridge component)
(1 mark for input supply)
(1 mark for any component) (4)
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43 Vi N

=—=20
V, N
230
V, =——=115Vv
2720
Vi = V2 x 11.5 = 16.263Vv
Vyye = 0318 X 16.263v = 5.172Vv (4)
4.4 Inc
Ve = Vigr— e
bc M ZFC

15 x 1073
v

= 16,263 - —————
2 X50x 20 10
= 8,763V Vv (3)
[15]
QUESTION §
54
?"Q
Vin
lﬂ‘
(1 mark for input waveform)
(1 mark for output waveform)
(1 mark for transistor)
(1 mark for any 3 correct components) (6)
5.2 Under static conditions the AC signal is not connectedv” and under dynamic
conditions the AC signal is connected.v’ (2)
5.3 ¢ Non-complementary class B push-pull
e Symmetrical class AB push-pull
e Complementary-symmetry class B push-pull
¢ Complementary-symmetry class AB push-pull (Any 3 x 1) (3)
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5.4

Infinite input impedance
Zero output impedance

¢ Infinite voltage gain
¢ Infinite bandwidth
¢ Perfect balance or zero offset voltage
¢ Common mode gain
e Slew rate (Any 4 x 1)
QUESTION 6
6.1 e Physical quantity to be measured
e Accuracy required
¢ Converting principle that is most suitable
¢ The environment at which the transducer will be used
e The type of supply that is available (AC or DC)
6.2 o +Veo
Lamp
D,
o
R, '
Rg
7”7
(1 mark for each correct component)
(1 mark for a supply terminal)
6.3 e Twisted nematic
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In-plane switching
Advanced fringe-field switching
Vertical alignment

TOTAL:

(4)
[15]

()

(6)

(4)
[15]

100



