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Year 12 Physics SAC

UNIT 4 - Outcome 2
MARKS AVAILABLE: 40

MARKS ALLOCATED TO THIS TASK: 40/100
TIME ALLOWED: 45 Minutes
ADDITIONAL ADVICE TO STUDENTS

Students are permitted to bring one single sided A4 page of annotated notes.
Students must provide their own cleared calculator.
Students must answer all questions on this question booklet.

Students must ensure they have 6 pages numbered sequentially.
STUDENT NAME:  ________________________________

Year 12 Electric Power SAC
Unit 4 – 2004
Information
Mt. Sterling Alpine Resort in Victoria is not connected to the national electricity grid.  Their power supply comes from a small hydro-electric generator.  The generator is called an induction motor and has a power rating of 11 kVA (11kW). It produces an alternating EMF of 430V (RMS) in the external circuit.
The water that drives the generator is from a reservoir and falls through a vertical drop of 60m in a 200m long pipe.  This pipe branches into four pipes that focus the water onto a Pelton Wheel that turns the generator coil at 2940rpm (revolutions per minute).  
The generator is connected to the resort via a 750m cable.  The cable is made of twisted copper and has a total resistance of 2(.  The voltage is stepped down to 230V at the Alpine Resort using a step down transformer.  The power automatically defaults to a set of bar radiators that are used to heat the resort and when other appliances are turned on in the resort an automatic switching system diverts power to where it is required.  
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Image from http://www.stirling.au.com/educ/.hydrodetail.htm
Here is a simplification of the circuit connecting the generator and the resort.



Note: This page may be detached to help you answer the questions.

Questions
Name:___________________________
Question 1

Explain what the term “induction motor” means with reference to the generation of electricity in this context.
2 Marks
Question 2

How is Faraday’s law being applied in this generator?  Draw a series of diagrams to show how the flux and EMF varies with time throughout one rotation of the coil. 
(Faraday’s Law EMF = -N((/(t)
5 Marks
Question 3

Does this generator utilise a slip ring or split ring commutator? Justify your answer.

3 Marks
Question 4
Draw a flow chart to show the energy transformations involved in this system starting from the water in the reservoir and moving through to the default power dump (radiators) in the resort.
3 Marks
Question 5

Calculate the peak-peak output voltage of the generator.

2 Marks

Question 6
Calculate the RMS current flowing through the cable connecting the generator to the resort.

2 Marks
Question 7
What is the power loss in the cable?

2 Marks
Question 8
Calculate the voltage drop across the primary coil of the transformer?
3 Marks
Question 9
What is the ratio of the number of turns (Np/Ns) in the transformer?
2 Marks
Question 10
List two changes you could make to this circuit to reduce the power loss in the cable and explain how each would achieve this.
4 Marks

Question 11
Use calculations to show how one of the changes above would reduce the power loss in the cable.

5 Marks

Question 12
Why is it important to use an AC power supply when transmitting power from one place to another, particularly over long distances?

2 Marks
Question 13
Calculate the frequency in Hz of this particular generator.

2 Marks
Question 14
How much current would a 70W light globe draw in the resort assuming it is an ohmic resistor and that it is operating under normal conditions?
2 Marks

Question 15
What is the resistance of the 70W light globe?

2 Marks
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