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QUESTION 1

1.1 * Replace all voltage sources except one with a short circuit. If the voltage
source has internal resistance, replace it with its internal resistance.
e From the resulting series-parallel circuit combination, calculate the
magnitude and direction of the current through appropriate resistors.
Repeat steps 1 and 2 for each active voltage source.
Algebraically add all the currents (or voltage drops) recorded in step 2 to
determine the resultant current. (4)

1.2 Ty =TT 2
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Al FBC.H
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=

Loop ABCDEFA
16 = 21, + 5(1; + I5)
16 = 71, + 51, AV
80 = 351, + 251, L 1X5V
Loop HBCDEGH
19 =3I, + 5, + I5)
19 = 51, + 81, L2V
133 = 351, + 561, W2XTV
2-1
53 = 311,
I,=1714v
If I,=1714
vl =106A4Y

VRL:ISXRL=2177 X5=13,85V‘/‘/
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1.3 Any linear two-terminal network containing resistances and sourcesv’ can be
replaced by a single source of EMF (V,;)v" in series with a single resistance

(Ren).v

1.4 The power transferred from a signal source into a load will be at a maximum

when the load resistance is equal to the resistance of the source.v'v'v’

QUESTION 2

(3)
[20]

2:1 e When an AC current flows through a resistor, the current and voltage
remains in phase.v'v’

e« When an AC current flows through an inductor, the current lags the voltage

by an angle of 90° or the voltage leads the current by an angle of

phase 90°.v'v

e When an AC current flows through an capacitor, the current leads the

voltage by an angle of 90° or the voltage lags the current by an angle of

phase 90°.v'v/

2.2 2.2.1

222

2.2.3

2.2.4

225
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fr 2m/LC 2mV30%10~3x3x10-6 5292

V12
[ = —=—v =250mAY
R 48

Ve = IR =48 X 0.25 = 12Vv
X, = 2nfL = 2w x 529 x 0.03 = 99,727Qv Y
V,= Vo =1xX, =025 x99,727 = 24,932 VvV

Q= ’% — 99:? — 2,078V Y

BW =Af = f,; — fL=J;—”= 329 _ 253,609 H,v'

2,078
fo=f — L=529 - 2250 = 402,196 H,v
fu=f, + L =529 +222 = 655,804 H,

253,609
v

(@)

(3)
[20]
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QUESTION 3

kT i 1.38x10723x300 5x1073
3.1 v="In(+1) = In(r g + 1) = 0.137 VYV Vv Y (5)
3.2 e SCR conducts during one half cycle, while a TRIAC conducts during
both cycles.
e SCR controls a small DC motor, while a TRIAC controls a small AC motor. (2)

3.3 3.3.1 False

3.3.2 True
3.3.08 True
3.34 False
3.35 True
(5 x 1) (5)
3.4 e The anode must be connected to the positive terminal.
» The cathode must be connected to the negative terminal.
e The gate must be exposed to light. (3)
[15]
QUESTION 4
4.1 4.1.1 G
4.1.2 A
41.3 F
4.1.4 B
4.1.5 D
(5 x1) (5)
4.2 e Centre tap
e Bridge (2)
lae _ 110x1073%
4.3 Vie = Vi — 2;‘6 =15 — = 11.33Vv v Y (3)
4.5
|
oy :::’ L
v |‘ ) I
VAV (5)
[15]
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QUESTION 5

5.1 Gain is the ratio of the output signal to the input signal. (1)
5.2 5.2.1 Ap = Ay x A; =100 x 10 = 1000vV (2)
5.2.2 Ay = 20log100 = 40dB
A; = 20log10 = 20dB
A, = 10log1000 = 30dB (3)
8.3 5.3.1 The complementary-symmetry push-pull Class ABv'v/ (2)
532 e During the positive half-cycle, Q1 is cut off and Qz conducts.

» During the negative half, Qz is cut off and Q1 conducts.
¢ The resulting waveform across R is an amplified version of the
input signal. (3)

54 Vo= ((1 +§Tj).vin) =(1+ 2% 1 =11vvv

Vs

Vo

a4 (4)
[15]
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QUESTION 6

6.1 The strain gauge is a resistive transducer which converts the mechanical
displacement (elongation and compression) into a resistance change.v'v/ (2)
6.2 ' Can be replaced by the indicator
‘ AT
i Oy |+ : ! ®
L ! =3 Ry indicator
i i
Le . ' Lbc
% z s
] ]
Lef | ¢ -
. Ly
“““““““ VY (5)
6.3 e Servo-motors
e Recorders
e Indicators
e Controllers

(Any 3 x 1) (3)

6.4 Liquid crystal display is a flat screen that uses liquid crystals and polarisers to
control light for the display.v'v’

OR

Liquid crystal display is a display that manipulates a liquid crystal layer's optical
properties by varying its electric voltage.

OR

Liquid crystal display is a device that uses properties of liquid crystals controlled
by an electrical field for visual display.

OR

Liquid crystal display is a low powered, flat-panel digital display that uses liquid

crystal molecules and that changes its optical properties in the presence of an
applied electric field.

(Any 1 x 2) (2)
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6.3 TV sets

Computer monitors

Air crafts cockpit displays

Instrument panels

Indoor and outdoor signs

Small screens in projectors, digital cameras, watches, calculators and

smartphones (Any 3 x 1) (3)
[15]

TOTAL: 100
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