Standard Grade Physics
Energy Matters
Homework and Revision Questions
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Name:  __________________________________ Class _____
Homework must be handed in on or before the day it is due.
Read each question carefully

Don’t miss questions out

Use a ruler to complete diagrams and graphs

Remember to show all your working and don’t forget units

Ask for help if you are stuck

Supply & Demand
1. Name the seven forms of energy: 
1
2. Complete the energy changes for the following appliances.
3
a. Television

b. Washing Machine
c. Table Lamp


3. Put the following energy resources into a table with appropriate headings Solar Gas, Coal, Fossil Fuels, Nuclear, Biomass, Wind, Oil, Water, Geothermal
4
4. a. List the three fossil fuels
1
b. Explain why Fossil fuels is an appropriate name
1
5. Explain why Fossil Fuels are described as non-renewable
1
6. Give one example of how energy can be conserved:
3
a. At home
b. At School
c. In industry

7. A power station uses 1.5 million tonnes of coal in a year (1 tonne = 1000 kg). On average, each kilogram of coal supplies 2.8 x 107 J of heat energy.

a. What is the power station’s total energy consumption
2
b. The power station is only 40% efficient. What is the output energy of the station? 
2
8. In the Hebrides there is a section of coast 300 km long that is suitable for wave-generated energy. Each kilometre of generators can produce 4 GJ per day. How much electrical energy would be available each day if generators were set up along the entire length of coast?
2
20 Marks

Generation of Electricity
1. A block diagram of a coal-fired power station is shown below
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Copy the diagram and add in the main energy changes at each stage
4
2. Nuclear power stations both use heat energy to boil water, but their methods are different.

a. Which fuel is used in a nuclear power station? 
1
b. Give 2 reasons why nuclear power stations are so unpopular?
2
c. Uranium-235 can release 8.19 x 1013 J per kg – how does this compare with the energy released form coal? 
1
3. Hydroelectric power stations can be used to generate electricity 
a. Explain where the energy comes from to drive the turbine?
2
b. In a pumped storage system, water is pumped back up into the reservoir during the night. Why is this done?
2
c. In one minute 200, 000, 000 kg of water can travel down a pipe 0.1 km long in 1 minute. 
Calculate the energy generated in this time
2
d. What is the power of the water?
2
e. The station is 60 % efficient – find its actual output power.
2
f. Explain why the station cannot convert all the energy from the water into electricity?
2
Total = 20 Marks

Source to Consumer

1. Pupils have a coil of wire, a permanent magnet and a voltmeter.

a. Explain  the pupils could get a reading to show on the voltmeter – a diagram may help you.
2
b. Name the three factors that affect the size of an induced voltage 
3
c. What type of voltage is produced – a.c. or d.c.? 
Explain you answer
2
2. A transformer allows an MP3 player to charge from the mains.

a. What does a transformer do?
1
b. Copy and complete the diagram for this transformer adding in the voltages VP and Vs.
2
3. Calculate the voltage induced in the secondary coil of the following transformers
4

a.
b.

4. A power station generates electricity at 25 kV. This voltage is stepped up to 275 000 V for the National Grid by a transformer as shown below. A few hundred miles away, another transformer in a substation steps the voltage back down for the local grid.

a. Calculate the number of turns in the secondary coil of the step up transformer (marked X)? 
2
b. Why are such high voltages needed?
2
c. Calculate the size of the voltage used in the local grid
2
Total = 20 Marks
Heat in the Home

1. Explain how heat loses can be reduced by conduction, convection and radiation in the home.
4
2. For the following questions use the information in the table below
10
	Material
	Specific heat capacity in J/kg oC

	Aluminium
	902

	Copper
	386

	Glass
	500

	Glycerol
	2 400

	Water
	4 180


a. How much heat is required to raise 3 kg of aluminium by 10 oC?
b.  3 kJ of heat is supplied to a 4 kg block of lead. What would be the rise in temperature of the block?
c. An electric heater supplied 14 475 J of heat energy to a block of copper and raised its temperature by 15 oC. What mass of copper was used in the experiment?

d. A kettle supplies 262 kJ of energy to 800 g of water in order to heat it to 90 oC. What was the initial temperature?

e. 4·9 x 104 J is applied to a cup containing 140 g of water which was originally at 10 oC.  What is the final temperature?

3. The specific latent heat of fusion for ice is 3.3 x 105 J/kg. What mass of water could be turned into ice if a freezer removed 165 000 J of heat energy?
2
4. A 2 kW kettle contains 1.5 kg of water. Its automatic cut-off is broken, meaning it will not switch off when it starts to boil. The specific latent heat of vaporisation for water is 2.26 x 106 J/kg.

a. Calculate how much heat energy would be required to turn all of the water into water vapour.
2
b. How long would the kettle take to evaporate all the water?
2
Total = 20 marks
Energy Revision Questions
1. State two differences between a clinical and a normal thermometer and give the reason for these differences

2. A group of 1000 identical wave-driven generators is set up on a suitable stretch of sea.  Each can produce 250 kW of electrical power.
(a) How much power is available to the Electricity Board when the waves are suitable?
(b) How much money would the Board make from this group of generators on a day when the waves were suitable for 10 hours? ?[1 kWh costs the user 6 pence]

3. The total output of a country’s Electricity Board is 10 GW.

(a) How much of this power could be had from wave energy if wave–driven generators can supply 5% of the Board’s requirements?

(b) What would be the overall cost of constructing these “wave power stations” if it costs £1000 for every kW produced ?

4. A typical aero generator (e.g. the one in the Orkney Islands) is designed to generate about 3 million watts (3 MW) of electricity.  How many generators would be required to give the same amount of electricity as:

(a) Pitlochry hydroelectric power station (15 MW)?

(b) Torness  nuclear power station (2GW)?

5. The wind generators mentioned in Question 4 might be located 500 m apart, i.e. each would need an area of 250 000 m2.  What total area would be required to create a wind farm to replace:

(a) Pitlochry hydroelectric power station?

(b) Torness nuclear power station ?

6. In the Arizona desert, solar energy reaches the Earth’s surface at a rate of about 2 kilowatts per square metre. 

(a) A roof of a supermarket car park in Arizona is completely covered by solar cells. The roof measures 30m x 50 m.  Calculate the maximum power output from the cells. 

(b)  How many 100 W light bulbs could this supply?

7. A turbine converts 65 000 J of heat energy into 13 000 J of kinetic energy. What is the efficiency of the turbine?

8. A generator converts 3 156 MJ of kinetic energy into 450 MJ of electrical energy. What is the efficiency of the generator?

9. A thermal power station converts 420 MJ of chemical energy into 124 MJ of electrical energy. What is the efficiency of this power station?

10. The output from an oil-fired power station is 250 MW and it is 32 % efficient. How much power must be provided by the oil to produce this output?

11. The Glenlee hydroelectric power station produces 24 000 kW of electricity. How much power is provided by water falling from the reservoir if the station is 25 % efficient?

12. The boiler of a thermal power station releases 2·8 x 108 J of heat energy for each kilogram of coal burned. The generator of the power station produces 1·26 x 108 J of electrical energy for each kilogram of coal burned. What is the efficiency of this power station?

13. Copy and complete the table.

	Quantity
	Symbol
	Unit
	Abbreviation

	Force
	
	
	

	
	I
	
	

	
	
	Volt
	

	
	
	
	s

	Energy
	
	
	

	
	
	
	W


14. Write down the formula that relates power, energy and time.
Write down the formula that relates energy, current, voltage &  time.
State the formula for gravitational potential energy?

15. What is the main energy transformation in each of the following:

(a) a stone falling

(b) coal burning

(c) a nuclear chain reaction

(d) a working dynamo generator

(e) a working solar cell

(f) a motor which pumps water to the top of a tower?

16. (a) 480 J of energy are supplied to a light bulb in 8 s, what is the power input?


(b) A dynamo has an output of 20 W.   How much energy does it generate in 5 s?


(c) How long would it take a 500 W heater to produce 10,000 J of heat ?

17. Which of the following has gained more gravitational potential energy:


a 25 kg crate raised by 6 m or a 2 kg box lifted to a height of 70 m

18. When designing a pump for a car windscreen washer, the designer must meet the following specifications.  The pump must run on 12 V and be able to lift 0.01 kg of water through 0.7 m each second.

(a) How much gravitational potential energy must the water gain each second?

(b) What therefore is the minimum amount of electrical energy required each second?

(c) Calculate the current in the pump.

(d) In practice, the current flowing is greater than that calculated in part (c).  Give two reasons for this.

19. The electrical power output of a nuclear power station is 1300 MW. The thermal (heating) power produced in the core will be twice this figure due to energy losses.

(a) How much heat energy is produced each second?

(b) 1 kg of nuclear fuel releases 1.2 x1012 J of heat energy.  How long will 1 kg of fuel last?

(c) State one disadvantage of (i) a coal fired power station, and (ii) a nuclear power station.


Note:  A coal power station might require 40 kg of coal to be burned  every second.

20. The pumped storage power station is used in a hydroelectric power station.

(a) Describe the energy changes taking place in this system when it is generating electricity.

(b) In the evening, energy is taken from the National Grid to drive the turbines in the other direction to pump water back from the loch up to the dam.  Explain.

13. The dam can store 10,000 million kilograms of water and is 400 metres vertically above the turbine.

(a) Calculate the gravitational potential energy, in MJ, of the water in the dam.

(b) (i) Calculate the least power that has to be supplied to a turbine pump to enable the transfer of 60,000 kg of water each minute from the loch to the dam?


(ii) Why is more power than this needed?

21. A large crate of mass 400 kg is lifted by a fork-lift truck through a vertical height of 2 m and placed on the back of a lorry.

(a) How much potential energy is gained by the crate during the lifting operation?

(b) The fork-lift takes in energy at the rate of 10 kW and the lifting operation takes 2 s. Calculate the total energy used by the fork-lift.

(c) Calculate the efficiency of the fork-lift.

22. A small hydroelectric power station allows water to fall through a vertical height of 15 m.  In the summer, the average rate of flow of water is 10,000 kg per second, whereas in winter, it is 120,000 kg per second. Assuming no energy losses in the system, calculate the maximum power output from the station in summer and in winter.
23. Explain why the efficiency of a machine can never be greater than 100 %.
24. Calculate the voltage induced in the secondary coil in each of the following transformers:

25. Calculate the number of turns in each of the secondary coils below:






27. Calculate the primary voltage in each of the following transformers:





28. Calculate the number of turns in the primary coil of each of the following transformers:


29. A transformer is designed with 20 turns of wire in the primary coil and 2 000 turns in the secondary coil. If the induced voltage in the secondary coil is 4 000 V calculate the primary voltage.

30. A step down transformer changes the voltage of a signal from 360 V down to 18 V. If the transformer had 200 turns in the primary coil calculate the number of turns in the secondary coil.

31. A transformer is used to step the voltage from 2·4 kV down to 0·6 kV. Calculate the current in the secondary coil if the primary coil carries a current of 20 A.
32. The current in the primary and secondary coils of a transformer are 0·2 A and 0·05 mA respectively. If the voltage induced in the secondary coil is 80 V calculate the size of the primary voltage.
33. Calculate the efficiency of a transformer given that the power of the primary coils is 48 W and the power of the secondary coils is 36 W.
34. How much heat energy is released when 56 kg liquid carbon dioxide changes into solid form without a change in temperature?
35. Calculate the specific latent heat of fusion of aluminium given that 10(27 MJ is required to change 26 kg of its from molten form into solid form.
36. How much heat energy is required to change 40 kg of solid carbon dioxide into liquid form with no change in temperature?
37. How much energy is needed to evaporate 600 g of water at 100oC?
38. During an experiment 0·02 kg of steam was converted to ice. The temperature was recorded at various times throughout the experiment and plotted on a graph. The graph of results is shown below.
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(a) Between which 2 letters on the graph is the steam changing to water?

(b) How much heat energy does the steam  lose at 100 0C to become water at 100 0C?

(c) How much heat energy does the water lose at 100 0C to become water at 0 0C?

(d) How much heat energy does the water at 0oC lose to become ice at 0oC ?
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