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ELECTRICAL TECHNOLOGY
	This examination paper consists of 7 pages + formula sheet.



INSTRUCTIONS

1 Answer ALL the questions.

2 Sketches and diagrams must be large, neat and fully labelled.

3 All calculations must be shown and must be rounded off correctly to 
TWO decimal places.

4 Number the answers correctly according to the number system used in 
the question paper.

5 A formula sheet is attached at the end of the questions.
6 Non-programmable calculators may be used. 

 SEQ CHAPTER \h \r 1QUESTION 1: TECHNOLOGY, SOCIETY AND ENVIRONMENT.
	1.1
	Today we are living in a world of technology. State one example of the importance of electrical technology and explain the advantage and disadvantage of it in your everyday life.
	(3)
	

	
	
	
	
	

	1.2
	For the economic growth in our country we need people with successful entrepreneurship skills. Describe three of these skills.
	(3)
	

	
	
	
	
	

	1.3
	You are the qualified first aid practitioner for your workshop. What responsibility do you have when a fellow pupil is injured, and, with reference to HIV / Aids, what precautions do you need to take?
	(4)
	

	
	
	
	[10]
	

	
	
	
	
	

	
	
	
	
	

	QUESTION 2: TECHNOLOGICAL PROCESS.
	
	

	
	
	

	2.1
	Mention FIVE steps to be followed when designing an artifact.
	(5)
	

	
	
	
	

	2.2
	People using wheelchairs are having difficulties to move from lower levels to the higher levels of the building. Such action may appear as discrimination to those people with special needs. These people need an electrical device that may assist them so that they can go wherever they want to go in the higher building.
	
	

	
	
	
	

	
	2.2.1
	Write the design brief of the above mentioned problem.
	(4)
	

	
	
	
	
	

	
	2.2.2
	Develop THREE specifications for the design solution.
	(6)
	

	
	
	
	
	

	
	2.2.3
	With reference to research and investigation describe TWO methods of collecting data regarding the design problem.
	(4)
	

	
	
	
	[19]
	

	
	
	
	
	

	
	
	
	
	

	QUESTION 3: OCCUPATIONAL HEALTH AND SAFETY.
	
	

	
	
	
	
	

	3.1
	Explain what is meant by personal safety and safety of others in the electrical workshop.
	(3)
	

	
	
	
	
	

	3.2
	Describe TWO good housekeeping rules that will ensure that the electrical workshop is a safe place to work in.
	(2)
	

	
	
	
	
	

	3.3
	Name THREE safety precautions that must be taken into account when working with a drill press.
	(3)
	

	
	
	
	
	

	3.4
	Why is it necessary to be extremely careful when moisture is present in or near the electrical equipment?
	(2)
	

	
	
	[10]
	

	
	
	
	

	
	
	
	

	QUESTION 4: THREE PHASE AC GENERATION.
	
	

	
	
	
	

	4.1
	Show by means of a sketch how power in a balanced three phase system can be measured using the two-wattmeter method.
	(5)
	

	

	4.2
	Three loads, each having a resistance of 60Ω are connected in Delta formation to a 380V three phase supply.
	
	

	           Determine:

	
	
	
	
	

	
	4.2.1
	The phase voltage
	(1)
	

	
	
	
	
	

	
	4.2.2
	The phase current
	(2)
	

	
	
	
	
	

	
	4.2.3
	The line current
	(2)
	

	
	
	
	
	

	4.3
	In a three phase system, the flux distribution is sinusoidal. An alternating emf which follows the sine law variation is induced in each coil. Draw the phase displacement between the emf’s of the consecutive coils and give the value of each instantaneous emf. 
	(10)
	

	
	
	
	

	4.4
	With the aid of sketch Prove that, the line voltage (VL) = 
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 Vph.
	(9)
	

	
	
	[29]
	

	

	

	QUESTION 5:  R, L AND C CIRCUIT.
	

	

	5.1
	An alternating current circuit consists of a coil and a capacitor in series. The capacitance is 30μ farads. The coil has an inductance of 0,18 henrys and a resistance of 50Ω. The supply voltage is 220 volts/ 50 Hz.  
	
	

	        Calculate:


	
	
	
	
	

	
	5.1.1
	the impedance.
	(6)
	

	
	
	
	
	

	
	5.1.2
	the current flow through the circuit.
	(2)
	

	
	5.1.3
	the voltage across the coil.
	(4)
	

	
	5.1.4
	the phase angle. Also state the nature of the phase angle: leading or lagging.
	(4)
	

	
	
	
	
	

	5.2
	A circuit consists of 10Ω resistor, a 30 mH inductor in series with a 1μ farad capacitor and is supplied from a 10 volts variable-frequency source.
	
	

	          Calculate:

	
	
	
	
	

	
	5.2.1
	The frequency for which the voltage developed across the capacitor is a maximum.
	(3)

	

	
	5.2.2
	The value of the maximum voltage.
	(7)
	

	
	
	
	
	

	5.3
	Draw a neatly labelled phasor diagram of the circuit in QUESTION 5.2 (not to scale).
	(4)
	

	
	
	
	[30]
	

	
	
	
	

	
	
	
	

	QUESTION 6: AMPLIFIERS CIRCUITS.

	
	
	
	
	

	6.1
	The operational amplifier can be used as an inverting, non-inverting and summing amplifier. It can also be used for integration and differentiation.
	
	

	
	
	
	
	

	
	6.1.1
	Draw sketches of each of the above mentioned applications using the correct symbols. Show the inputs and outputs.

(3 marks each) 
	(15)
	

	
	
	
	
	

	
	6.1.2
	Draw the input and output waveform of the circuits drawn in QUESTION 6.1.1 (2 marks each)
	(10)
	

	

	6.2
	Which operational amplifier will always have a gain more than one?
	(1)
	

	
	
	
	
	

	6.3
	Name THREE characteristics of an ideal operational amplifier.
	(3)
	

	
	
	
	

	6.4
	Negative feedback holds certain advantages applied in amplifier circuits. State THREE useful advantages of negative feedback in amplifiers.
	(3)
	

	
	
	
	

	6.5
	Explain the difference between positive and negative feedback, with reference to amplifiers, giving an example of each.
	(4)
	

	
	
	
	[36]
	

	QUESTION 7: THREE-PHASE TRANSFORMERS.

	
	
	
	
	

	7.1 
	Give FOUR different types of connecting THREE-phase transformers.
	(4)
	

	
	
	
	
	

	7.2
	Show with the aid of diagram the difference between the connections of a three phase transformer and three single phase transformers that have been connected to form a delta-star transformer.
	(6)
	

	
	
	
	

	7.3
	Describe FIVE types of losses that occur in transformers.
	(5)
	

	
	
	
	

	7.4
	A three phase delta-star transformer has a turn’s ratio of 10:1. 

The supply voltage is 20 kV and the secondary phase current is 200 A.
	
	

	
	
	
	
	

	
	Calculate:
	
	

	
	
	
	
	

	
	7.4.1
	The secondary line current.
	(2)
	

	
	
	
	
	

	
	7.4.2
	The secondary line voltage.
	(4)
	

	
	
	
	
	

	
	7.4.3
	The power delivered at full load at a unity power factor
	(3)
	

	

	

	7.5
	What precautions must be taken before removing an ammeter from a current transformer?
	(2)
	

	
	
	
	
	

	7.6
	Make a neat labeled circuit diagram showing the basic construction of a double wound current transformer.
	(3)
	

	
	
	
	
	

	7.7
	What is the purpose of instrument transformers?
	(3)
	

	
	
	
	
	

	7.8
	What is the standard full secondary step down voltage of a potential transformer?
	(2)
	

	
	
	
	
	

	7.9
	What is the standard full secondary step down current of a current transformer?
	(2)
	

	
	
	
	[36]
	

	

	QUESTION 8: OPERATING PRINCIPLE OF THREE PHASE MOTORS.
	
	

	
	
	
	
	

	8.1
	What is slip with reference to induction motors? How is it measured?
	(4)
	

	
	
	
	
	

	8.2
	Briefly explain how the starting current is limited in a star-delta starter.
	(4)
	

	
	
	
	
	

	8.3
	The power input to a 2 200 V three phase delta-connected induction motor is 82 kW. The power factor of the motor is 0,91 lagging.   
	
	

	
	
	
	
	

	
	Calculate:
	
	

	
	
	
	
	

	
	8.3.1
	The line current
	(2)
	

	
	
	
	
	

	
	8.3.2
	The phase current
	(2)
	

	
	
	
	
	

	
	8.3.3
	The reading in the two wattmeters used to measure input power
	(6)
	

	
	
	
	
	

	8.4
	Draw a neat fully lablled circuit diagram of the control circuit and the power circuit (motor circuit) of a direct-on-line starter for a three phase electrical motor the main contactor is a 220 V coil.
	(12)
	

	
	
	
	[30]
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	200
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