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QUESTION 1: ALTERNATING CURRENT THEORY

1.1
O _ O
B Ve
V; C
C. o)

Low-pass filter

(One mark each for the resistor and capacitor, half mark each for the input
and output) (3)

1.2 1.2.1 Greater
1.2.2 Square waveforms
(2x1) (2)

1.3 1.3.1
VL =242,5| 38,32
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- »

Vc =164 | -141,68° o —
.-~ Vgp=61,8]-51,68°
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= 47,087 | 90° Qv
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164 ‘ —141,68
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515 | —51,68"

31,845 ‘ _90" v

R= R
L,
618 | —51,68°
= v
515 | —51,68°
0
=12 |0 Qv

QUESTION 2: POWER SUPPLIES

2.1 Vs Vae — lacRe
= 18 —50x103x20v
= 17Vv
2.2 It blocks AC signals and passes DC signals.

28 25V = No-load voltage

%VR =

0,0SXVFL =

VL =
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VNL— VFL

x 100
VrL

25 — Vp vV

23,15V

(3x2) (6)
[14]

(2)
(2)

3)
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2.4

e}

Half a mark for each correct component and a full mark for correctness of the
sketch.

How the supply voltage is regulated:

e The value of the Zener diode (D7) is selected in such a way that the bias (V)
of the transistor (T,) is low enough to keep the transistor in an unsaturated
condition.v'v’

o |f the supply voltage increases, the Zener voltage (Vz) will remain constant,
but the base bias (V) will increase.v'v'

e This causes the transistor to be driven to greater saturation in order to let the
collector voltage drop.v'v'

e This fall compensates for the increase in supply voltage and in this way the
output voltage is stabilised.v’ (7)

[14]

QUESTION 3: TRANSISTOR AMPLIFIER

3.1 3.1.1 Supplies voltage to the junctions of the transistors.
3:1:2 Blocks DC signals whereas AC signals are passed.
(2 x2) (4)
32 A2 Vee Vee
R, _ ch
C
Vee = Voo + RV
= 20+ 1000x14x1073v
= 34Vv 3)
Vee— Ve
3.2.2 Ry _ cc—Vb
Iy
Vee Ve
S
20— 07
~ 800x103
= 24,125 pv’ (3)
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3.2.3 Ic
B = .

B
14x 1073

24,125x10-96

= 580,311 (2)

3.3 1

hne,hre
Poe ™ Rie+ R,
1

_ v
60x2x10—4
& TN = Ml i e v A
20x10 1200 0
100 kQv’
RCXZZ

Re+ Z;
ZO (Rc+ Zz)=RCxZZ

0:

1960 (Re + 100000) = R x 100000

1960R; + 196000000= 100000Rcv

R (100000 + 1960) = 196000000
. 196000000
& 98040
R, = 1999,184 Qv
hs. he.Z
Zi — hie _ fe Hfed,
[

60x2 x 107*x 1999,184

v
1 + (20x10—6x 1999,184)
= 1176,932kQv

7, = 1200 —

7 _ bezl
! Ry + Z4
Zi (Rb + Zl) = RbXZl

1169 (Rp + 1176,932) = Rpx1176,932
1169Ry, + 1375833,66 = Rpx1176,932
R, (1176932 +1169) = 1375833,66v

1375833,66

Ry - 7932
= 173,5kQv (6)

[18]
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QUESTION 4: OPERATIONAL AMPLIFIERS

4.1 411 The necessary difference between bias voltages at the input to

obtain zero output voltages.

41.2 Input terminal of a differential amplifier, which produces an anti-

phase output when a signal is applied.

42 4241 R,

(2x2) (4)

(ONE mark for each component) (3)

Vo = x V
R1 n
Rf :@ v
Vin
=20 x 15000 y
2
=150 kO ¥

QUESTION 5: INTEGRATED CIRCUITS
5.1 All unutilised inputs must be connected to Vpp or Vsg
b.2 5.2.1 False

522 False
523 False
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(3)
[10]

(2)

(3x1) (3)
[3]
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QUESTION 6: ELECTRONIC PHASE CONTROL

ELECTRONIC PHASE CONTROL

Comparator Error signal
Vergelyker \ Foutsein
Reference input RC-trigger SCR Load
circuit SBG ™ Las
V i i t
erwysingsinse RC-snellerkring

Feedback signal
Terugvoersein
. ] Transducer)
Displ (
isplay unit " Feedback Network | _
o i . (Omsetter) I
Uitleeseenhei Terugvoernetwerk

The comparator compares the feedback signal from the load with the reference signal.v’
As soon as the load deviates, an error signal appears on the output of the comparator,v’
which is used by the control circuit in order to bring the load condition back to normal.v'
(ONE for each correct block labelled) [8]

QUESTION 7: TEST EQUIPMENT

V; —{ Schmitt trigger o & |———| Counter

*  Display Unit

Time - base generator

(ONE for each correct block label) [5]
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QUESTION 8: OSCILLATORS

8.1 1

AP s

= 1 v
(2xmrx300x10°)* . 10x107

= 28.145 pfv’ 3)

82 nininl

sy 4Hh

Output

3 ——m—m—0
Ry [I] 555 Uitset

L TL
1

0,01 pf

-
-

(2 mark for each correct label for a total of 4 marks) (4)

1,443
(Ry +2Rg) .C

83 .

_ 1,443
[90000 + (2x60000)] x 1x10°

=6,871 Hzv (3)
8.4 Power supply (Change in DC)
Output load (Change in output load)
Temperature variations
Operating point

(Any correct TWO) 2)
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ON 9: TRANSDUCERS

9.1 9.1

Radar antenna

-~- [ ] Motor

Amplifier

Error signal -
o ; »| Versterker
mo Foutsein (5 )

9.1.2 e The transmitter (Tx) and receiver (Rx) are in balance as soon
as the rotors are at the same angle.v'v’
¢ |[f the rotor of the transmitter turns at an angle @, the rotor of
the receiver will produce an error signal to turn the motor.v'
e The antenna also turns the rotor of the receiver at the same
angle 8 so that the error signal becomes zero.v’ (4)

9.2

RGH”D +12V

[ —)

Vi :
_— H 0/ R H 10kq | 1
LDR / To control circuit

LAR Dy
1 1L 1 L
(One mark each for the correct component and label)
(Ignore the shading on resistors on the marking guideline. Students to be
penalised for shading resistors.) (5)

[14]

i

TOTAL: 100
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