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INSTRUCTIONS AND INFORMATION

1.

Answer ALL the questions.

2. Read ALL the questions carefully.

3. Number the answers correctly according to the numbering system used in this
question paper.

4, Write neatly and legibly.

QUESTION 1

1.1 An aluminium conductor 50 m long is connected in parallel with a copper

conductor with the same length. When a current of 80 A is passed through the
combination, it is found that the current through the copper conductor is 30 A.
The diameter of the aluminium conductor is 5 mm.

Determine the following:

1.1.1 Diameter of the copper conductor, if the resistivity of copper is
0,017 micro-ohm metres and that aluminium 0,027 micro-ohm
metres

1.1.2 Voltage drop across the conductors
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A resistance of 1,25 ohms is connected in péra!lellwith a resistance of

1.2
5 ohms. The combination is connected in series with a THIRD resistance of
3 ohms.
If the whole circuit is connected across a battery having an EMF of 30 V and
an internal resistance of 1 ohm, calculate the following:
1.2.1 The terminal voltage of the battery
1.2.2 The current through each resistor (2 x3)
1.3 Define temperature coefficient of resistance at 0 °C.
1.4 A conductor of effective length of 400 mm moves with a velocity of 20 m/s
perpendicular to a magnetic field of uniform flux density of 0.5 T.
Calculate the following:
1.41 EMF inducted in the conductor
1.4.2 The force acting on the conductor when it carries a current of 20 A
1.4.3 The power required to move the conductor
QUESTION 2
2.1 Two capacitors each having a potential difference (PD) of 300 V and 60 V,
respectively, are connected in series across DC supply.
Calculate the total capacitance and the capacitance across each capacitor if a
charge of 900 micro-coulomb is measured across the capacitors.
2.2 The field coils of a motor have a resistance of 150 chms at 50 °C. After a run

at full load, the resistance increases to 300 ohms.

Determine the temperature of the coils, if the temperature coefficient of
resistance is 0,004 per °C at 50 °C .
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2.3 A battery having EMF of 14 volts an internal resistance of 0,2 ohms is
connected in parallel with a direct-current generator of EMF 24 vgits and
internal resistance of 0,3 ohms. The combination is used to supply a load
having a resistance of 0,6 ohms.

Use Kirchhoff's laws to determine the following:

2.3.1 The value and direction of the current through the battery
2.3.2 The value and direction of the current through the generator
233 The potential difference across the load (9)
2.4 Define the term ampere, | (3)
[20]
QUESTION 3
3.1 Calculate the speed at 8 pole series generator having a wave wound
armature with 480 canductors and resistance of 0,3 ohm supplying a toad of
36 kKW at 360 V. The resistance of the field winding brush contact resistance
is 0.1 ohm. The field sets up a flux per pole of 0,05 Wb. (5)
3.2 What type of winding would be used for each of the following:
3.2.1 A high-voltage fow-current
3.2.2 Ahigh-current low-voltage DC machine (2)
33 The open-circuit characteristics of a shunt-excited DC machine is as follows:
' Terminal voltage (V) [ 4 18 - [12 16 {17 f18 ;
J J | i i
rField current (A) [0.2 | 0.4 ’ 06 1,0 P12 ’ 15 |
! | J [ ! : |
Plot a graph and determine the open circuit voliage if the field circuit
resistance is 12 ohms. (83
3.4 A short-shunt compound generator supplies a load of 100 A. It has a shunt-
field resistance of 20 ohms, an armature resistance of 0,455 ohms and a fiald
resistance of 0,2 ohms.
Caicufate the armature EMF, if the terminal voltage is 180 V. (5)
[20]
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QUESTION 4

A sinusoidal AC supply has a maximum value of 282,885 V and a periodic
time of 50 milliseconds.

Calculate the following:

4.1.1 The RMS value of the voltage
4.1.2 The average value of the voltage
413 The frequency

4.1.4 The instantaneous value of 7.5 milliseconds after the commence-
ment of the cycle {8)

A 36 kVA, 3 600/180 V, 60 Hz single-phase transformer has 1 000 turns on

- the primary winding.

Calculate the following:

421 Turns ratio

4.2.2 Number of secondary turns
423 Secondary full-load current
4.2.4 Maximum value of the core flux (7)

In a certain circuit having THREE paraliel branches, the instantaneous branch
circuits are represented by:

iv = 308wt + %)

i« =438inlwr — f—{)
i 4

4.3.1 Caleulate the total current and write it in the form-
i = . Sin(wt + 6) (5)
432 Represent these currents by drawing a phasor diagram. (3}
20]
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' FORMULA SHEET

Any applicable formula may also be used.
1. Principles of electricity

E=V+Ir 0=VC
V=IR

' Q33=Q;”—'Q]=Q2 =0,
R,=R +Ry +..R,

I
! Coe =7 1
R, = l 1 1 — =
et — C] CZ Cn
R, R, R, 0, =
=01+ 0y + ... Oy
4
R:pz Co,=CG+Cy+..C,
R _1+e,0
Ry l1+a,5 2. Direct-current machines
2Z N,
R =Ry[l+ay (t - 6)] E=~;—.6—‘g—.®
2 c=2a

P:VI=12R=-V—
R Egen=V +1, Ry

©o mmf _IN
- S _? Emot:V_IaRa
V-E :
H= ﬂ Roor = ) - R,
i Ia
F =Bt
3. Alternating-curvent machines
£y
i
E,, =2nBANn
b =Bty e=E, sin (27, t x 57.3)°
o LAT E,.=0637E,
At
E,..=0707 E,
=22 y
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Joiwpiust a SIX pole alternator be driven, to produce an EMF
wequency of 60 Hz? (2)

What motor is superior in efficiency and the most extensively used of ALL
types of electric motors? (2)

An impedance of 60 L 45° ohms and an impedance of 60 L -45° ohms are
connected in parallel to a 600 volt, 50 Hz supply.

Determine the following:

5.3.1 The total impedance

53.2 The current in each branch

533 The current flowing in the circuit

534 The overall power factor

535 Draw the phasor diagram to represent the current in the circuit (10)

A milli-ammeter with a 6 ohms coil resistances, indicates a full-scale
deflection when a current of 600 mA flows through it.

Calculate the value of the series resistance required to enable the instrument
to be used as a:

5.4.1 6 V voltmeter (2)

54.2 1 A ammeter ' (2)

Why are coal fired power stations normally built far away from the main load
points? :

(2)
[20]
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