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Quantities and Units – NOT GIVEN IN THE EXAM!
	Quantity
	Quantity Symbol
	Unit
	Unit 
Symbol

	Energy
	E
	joules
	J

	Mass
	m
	kilograms
	g

	Velocity
	v
	metres per second
	m/s

	Height
	h
	metres
	m

	Gravitational Field Strength
	g
	newtons per kilogram
	N/kg

	Spring Constant
	k
	newtons per metre
	N/m

	Extension
	e
	metres
	m

	Specific Heat Capacity
	c
	joules per kilogram degree Celsius
	J/Kg°C

	Temperature
	T
	degrees Celsius
	°C

	Power
	P
	watts 
	W

	Work Done
	W
	joules
	J

	Time
	t
	seconds
	s

	Charge Flow
	Q
	coulombs
	C

	Current
	I
	amperes (amps)
	A

	Potential Difference (Voltage)
	V
	volts 
	V

	Resistance
	R
	ohms
	Ω

	Density
	ρ
	grams per centimetre cubed
	g/cm3

	Volume
	V
	centimetres cubed or decimetres cubed
	cm3 or dm3

	Specific Latent Heat
	L
	joules per kilogram
	J/kg




P1 – Energy Changes in Systems
Exam Question 1.
A student uses an electric motor to lift a load.
[image: ] 
In the motor, the electrical energy is transferred into other types of energy. Some of this energy is useful and the rest of the energy is wasted.
(a)     (i)     Name the useful energy output from the electric motor.
______________________________________________________________
(1)
(ii)      What eventually happens to the wasted energy?
______________________________________________________________
______________________________________________________________
(1)

(b)     The graph shows the input energy the motor needs to lift different loads by one metre.
[image: ] 
What can you conclude from the graph about the relationship between the load lifted and the input energy needed?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
	 (c)
	A shop uses escalators to lift customers to different floor levels. The escalators use electric motors. When the shop is not busy some escalators are turned off. A sign tells the customers that the escalators are turned off to save energy.
	[image: ]


(ii)     Give one environmental advantage to turning off electrical appliances when they are not being used.
______________________________________________________________
______________________________________________________________
(1)
(Total 8 marks)
Exam Question 2.
The image shows a girl riding a self-balancing scooter.
[image: ]
(a)     The scooter has an electric motor powered by a battery.
During the ride the battery transfers 15 000 C of charge.
The potential difference across the battery is 36 V
Calculate the energy transferred by the battery.
Use the equation:
energy transferred = charge flow × potential difference
Give your answer in kJ
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Energy transferred = ____________________ kJ
(3)

The table gives data for two scooters with different motors.
Both motors have the same efficiency.
 
	 
	Power of motor in W
	Mass in kg

	Scooter A
	500
	10.5

	Scooter B
	700
	14.0


(b)     Explain why scooter B has a higher maximum speed.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(c)     Both scooters can be ridden for 20 minutes before the battery needs recharging.
Compare the amount of chemical energy stored in the batteries of each scooter.
___________________________________________________________________
___________________________________________________________________
(1)
(d)     Write the equation that links energy transferred, power and time.
___________________________________________________________________
(1)
(e)     Calculate the energy transferred by the motor in scooter B in 20 minutes.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Energy transferred = ____________________ J
(3)
(Total 10 marks)

Exam Question 3.
A student investigated the change in temperature when oils of different specific heat capacities were heated.
She set up the apparatus shown in the figure below.
[image: ] 
This is the method used.
1.       Put 25 g of oil into a boiling tube.
2.       Pour 100 ml of water into a beaker and heat it with a Bunsen burner.
3.       When the water is boiling, put the boiling tube into the beaker.
4.       When the temperature of the oil reaches 30 °C, heat for a further 30 seconds and record the rise in temperature.
5.       Repeat with different oils.
6.       Repeat the whole investigation.
(a)     Name two pieces of apparatus the student used that are not shown in the figure above.
1. _________________________________________________________________
2. _________________________________________________________________
(2)
(b)     What are the independent and dependent variables in the student’s investigation?
Independent ________________________________________________________
___________________________________________________________________
Dependent _________________________________________________________
___________________________________________________________________
(2)
(c)     Give two safety precautions the student should have taken.
1. _________________________________________________________________
___________________________________________________________________
2. _________________________________________________________________
___________________________________________________________________
(2)
(d)     Suggest one improvement to the student’s method.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(e)     The table below shows the student’s results.
 
	 
	Temperature rise in °C

	Type of oil
	1
	2
	3
	Mean

	Castor oil
	20
	19
	21
	20

	Linseed oil
	19
	18
	19
	19

	Mineral oil
	21
	21
	21
	21

	Olive oil
	17
	17
	18
	 

	Sesame oil
	23
	23
	20
	22


Calculate the mean temperature rise for olive oil.
Give your answer to two significant figures.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Mean temperature rise = __________________ °C
(2)

(f)     The mean change in temperature of the castor oil is 20 °C
The specific heat capacity of castor oil is 1 800 J / kg °C
The mass of oil used is 0.025 kg
Calculate the change in thermal energy of the castor oil the student used.
Use the correct equation from the Physics Equations Sheet.
Select the correct unit from the box.
 
	joule
	newton
	volt


___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Change in thermal energy = ____________________
 Unit = ____________________
(3)
(Total 13 marks)


P1 – Conservation and Dissipation of Energy
Exam Question 1.
The image shows a man using a leaf blower to move some leaves.
[image: ] 
The leaf blower is powered by an electric motor connected to a battery.
(a)     Energy transfers take place when the leaf blower is being used.
Use the correct answer from the box to complete each sentence.
 
	chemical
	electrical
	kinetic
	nuclear
	thermal


The battery stores energy in the _____________________ store which is transferred by the electrical pathway to the motor.
The electric motor transfers energy usefully to the _____________________ store.
The motor dissipates energy to the _____________________ store and some is radiated as sound waves.
(3)
(b)     The total power input to the leaf blower is 750 W.
The useful power output of the leaf blower is 360 W.
Calculate the efficiency of the leaf blower.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Efficiency = _________________
(2)
(Total 5 marks)

Exam Question 2.
The figure below shows a car with an electric motor.
The car is moving along a flat road.
[image: ] 
(a)     (i)      Use the correct answers from the box to complete each sentence.
 
	light
	electrical
	kinetic
	potential
	thermal


The car’s motor transfers energy by the _______________________ pathway
to the useful _______________________ energy store as the car moves.
Some energy is dissipated to the _______________________ store of the surroundings.
(3)
(ii)     What happens to the wasted energy?
______________________________________________________________
______________________________________________________________
(1)
(b)     The electric motor has an input energy of 50 000 joules each second.
The motor transfers 35 000 joules of useful energy each second.
Calculate the efficiency of the electric motor.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Efficiency = ________________________________
(2)
(Total 6 marks)

Exam Question 3.
A student finds some information about energy-saving light bulbs.
(a)     A 30W light bulb transfers by the electrical pathway, 600J of energy in a certain period of time. In that time, it radiates 450 J by the light pathway to the surroundings. The rest of the energy is wasted.
(i)      Calculate the energy wasted by the light bulb in this period of time.
______________________________________________________________
Wasted energy = _________________ J
(1)
(ii)     What happens to the energy wasted by the light bulb?
______________________________________________________________
______________________________________________________________
(1)
(iii)    Calculate the efficiency of this light bulb.
______________________________________________________________
______________________________________________________________
Efficiency = ______________________________
(2)
(iv)    Calculate the period of time, in seconds, during which the 600 J is provided to the 30 W light bulb.
______________________________________________________________
______________________________________________________________
Time = _____________ s
(2)
(b)     A company that makes light bulbs provides information about some of their products.
The table shows some of this information.
 
	 
	Power in watts
	Lifetime in hours
	Cost of bulb in £

	Filament bulb
	60
	  1250
	  2.00

	LED bulb
	12
	50 000
	16.00


 
(i)      Suggest why it is important to confirm this information independently.
______________________________________________________________
(1)

(ii)     A homeowner is thinking about replacing his filament bulbs with LED bulbs.
A 12 W LED bulb gives the same light output as a 60 W filament bulb.
Suggest reasons why the homeowner is likely to choose LED bulbs.
Use the information given in the table.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)
(iii)    State one factor, other than efficiency, that is important when considering the choice of a bulb for lighting in the home.
______________________________________________________________
______________________________________________________________
(1)
(Total 10 marks)
Exam Question 4.
Figure 1 shows a battery operated remote control car.
Figure 1
[image: ] 
© Brandon Bolin/iStock/Thinkstock
(a)     The car’s battery contains a store of energy.
As the car moves, energy from one store is transferred to another store.
Describe how different stores of energy change as the car moves.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(b)     The car has a top speed of 12 m / s and a mass of 800 g.
Write down the equation that links kinetic energy, mass and speed.
Equation ___________________________________________________________
(1)
(c)     Calculate the maximum kinetic energy of the car.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Maximum kinetic energy = __________________ J
(2)
(d)     Explain why having a more efficient motor increases the top speed of the car.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)

(e)     Figure 2 shows an electric car being charged.
Figure 2
[image: ] 
By Alan Trotter Electric Car Charging [CC-BY-2.0]via Flickr
A driver wishes to buy a new car.
The table below gives some data about an electric car and one with a petrol engine.
 
	 
	Electric car
	Petrol engine car

	Cost (£)
	27 000
	15 000

	Running cost per year (£)
	250
	2 000

	Average lifetime (years)
	12
	12


Which car would be the most economic over its 12 year lifetime?
Use data from the table above to support your answer.
You should include the difference in cost in your answer.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(4)
(Total 11 marks)


P1 – National and Global Energy Resources
Exam Question 1.
Different energy sources are used to generate electricity.
(a)     Use words from the box to match the correct energy source to each of the descriptions given in the table.
 
	biofuel
	coal
	geothermal
	nuclear
	waves


 
	Description
	Energy source

	Energy from the Earth’s core is used to heat water.
	 

	Fission of uranium nuclei is used to heat water.
	 

	Gases from rotting plant material are burned to heat water.
	 


(3)
(b)     Energy can be stored in a pumped storage power station.
The figure shows a pumped storage power station.
[image: ] 
When electricity is needed, the water in the high level reservoir is allowed to flow to the low level reservoir. The flowing water generates electricity.
Use the correct answer from the box to complete each sentence.
 
	electrical
	gravitational potential
	kinetic
	nuclear
	sound


The water in the high level reservoir stores ____________ energy.
The flowing water has ____________ energy.
The water turns the turbine which is connected to the generator.
The generator produces some ____________, this is wasted energy.
(3)


(c)     The total power input to a pumped storage power station is 600 MW.
The useful power output is 540 MW.
(i)      Calculate the efficiency of this pumped storage power station.
______________________________________________________________
______________________________________________________________
______________________________________________________________
Efficiency = _______________
(2)
(ii)     Calculate how much power is wasted by the pumped storage power station.
______________________________________________________________
Power = ______________ MW
(1)
(iii)    How is the temperature of the surroundings affected by the energy wasted by the pumped storage power station?
______________________________________________________________
(1)
(Total 10 marks)

Exam Question 2.
The image shows a solar thermal power station.
[image: ] 
© Kim Steele/Photodisc/Thinkstock
Energy from the Sun is directed at the solar receiver by many mirrors.


(a)     (i)      Suggest one reason why a solar thermal power station is built in a hot desert.
______________________________________________________________
______________________________________________________________
(1)
(ii)     Complete the following sentence to describe how the mirrors direct energy from the Sun towards the solar receiver.
Energy from the Sun is __________________________ by the mirrors 
towards the solar receiver.
(1)
(iii)    Heated water is used to generate electricity in the solar thermal power station.
Choose the correct answer from the box to complete each sentence.
 
	boiler
	motor
	transformer
	turbine


At the solar receiver, water is heated in a ____________________ 
which turns the water into steam. The steam turns a 
__________________ which is connected to a generator. 
The generator produces electricity. A ____________________ is used
to change the voltage for transmission along power lines.
(3)
(b)     A solar storage power station is a new type of solar power station.
It is able to store energy from the Sun to generate electricity at night.
The solar storage power station can supply a town with a maximum electrical power of 140 000 kW for 15 hours.
Calculate the maximum energy, in kWh, stored by the solar storage power station.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Energy = ______________________________ kWh
(2)

(c)     A different method of generating electricity uses wind turbines.
A student researching a wind farm wrote the following.
 
	Top Hill Wind Farm has 25 wind turbines.
Last week, one of the wind turbines generated electricity for only 42 hours out of a possible 168 hours.
My conclusion is that all wind turbines operate for only 25% of the time.


(i)      Give two reasons why the student is not correct in reaching his conclusion.
1. ____________________________________________________________
______________________________________________________________
2. ____________________________________________________________
______________________________________________________________
(2)
(ii)     Give one reason why wind turbines do not generate electricity all the time.
______________________________________________________________
______________________________________________________________
(1)
(iii)    Give one advantage of using wind turbines to generate electricity compared with using fossil fuel power stations.
______________________________________________________________
______________________________________________________________
(1)
(Total 11 marks)

Exam Question 3.
A small community of people live in an area in the mountains.
The houses are not connected to the National Grid.
The people plan to buy an electricity generating system that uses either the wind or the flowing water in a nearby river.
Figure 1 shows where these people live.
Figure 1
[image: ] 
© Brian Lawrence/Getty Images
(a)     It would not be economical to connect the houses to the National Grid.
Give one reason why.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(1)

(b)     Information about the two electricity generation systems is given in Figure 2.
Figure 2
 
	The wind turbine costs £50 000 to buy and install.
The hydroelectric generator costs £20 000 to buy and install.
The average power output from the wind turbine is 10 kW.
The hydroelectric generator will produce a constant power output of 8 kW.


Compare the advantages and disadvantages of the two methods of generating electricity.
Use your knowledge of energy sources as well as information from Figure 2.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(6)
(Total 7 marks)

Exam Question 4.
Electricity can be generated using various energy sources.
(a)     Give one advantage and one disadvantage of using nuclear power stations rather than gas-fired power stations to generate electricity.
Advantage __________________________________________________________
___________________________________________________________________
Disadvantage _______________________________________________________
___________________________________________________________________
(2)
(b)     (i)      A single wind turbine has a maximum power output of 2 000 000 W.
The wind turbine operated continuously at maximum power for 6 hours.
Calculate the energy output in kilowatt-hours of the wind turbine.
______________________________________________________________
______________________________________________________________
______________________________________________________________
Energy output = ____________________ kWh
(2)
(ii)     Why, on average, do wind turbines operate at maximum power output for only 30% of the time?
______________________________________________________________
______________________________________________________________
(1)
 (Total 5 marks)


P2 – Circuit Electricity
Exam Question 1.
 (a)     Draw one line from each circuit symbol to its correct name.
 
	Circuit symbol
	 
	Name

	 
	 
	Diode

	[image: ]
	 
	 

	 
	 
	Light-dependent
resistor (LDR)

	[image: ]
	 
	 

	 
	 
	Lamp

	[image: ]
	 
	 

	 
	 
	Light-emitting
diode (LED)


(3)
(b)     Figure 1 shows three circuits.
The resistors in the circuits are identical.
Each of the cells has a potential difference of 1.5 volts.
Figure 1
 
	Circuit 1
	 
	Circuit 2
	 
	Circuit 3


[image: ]
(i)      Use the correct answer from the box to complete the sentence.
 
	half                twice                the same as


The resistance of circuit 1 is _________________ the resistance of circuit 3.
(1)

(ii)     Calculate the reading on voltmeter V2.
______________________________________________________________
Voltmeter reading V2 = _______________ V
(1)
(iii)    Which voltmeter, V1, V2 or V3, will give the lowest reading?
Draw a ring around the correct answer.
 
	V1                        V2                        V3


(1)
(c)     A student wanted to find out how the number of resistors affects the current in a series circuit.
Figure 2 shows the circuit used by the student.
Figure 2
[image: ] 
The student started with one resistor and then added more identical resistors to the circuit.
Each time a resistor was added, the student closed the switch and took the ammeter reading.
The student used a total of 4 resistors.

Figure 3 shows three of the results obtained by the student.
Figure 3
[image: ]
                Number of resistors in series
(i)      To get valid results, the student kept one variable the same throughout the experiment.
Which variable did the student keep the same?
______________________________________________________________
(1)
(ii)     The bar chart in Figure 3 is not complete. The result using 4 resistors is not shown.
Complete the bar chart to show the current in the circuit when 4 resistors were used.
(2)
(iii)    What conclusion should the student make from the bar chart?
______________________________________________________________
______________________________________________________________
(1)
(Total 10 marks)

Exam Question 2.
 (a)    Electrical circuits often contain resistors.
The diagram shows two resistors joined in series.
[image: ] 
Calculate the total resistance of the two resistors.
___________________________________________________________________
Total resistance = _________________________ Ω
(1)
(b)     A circuit was set up as shown in the diagram. The three resistors are identical.
[image: ] 
(i)      Calculate the reading on the voltmeter.
______________________________________________________________
______________________________________________________________
Reading on voltmeter = _________________________ V
(2)
(ii)     The same circuit has now been set up with two ammeters.
[image: ] 
Draw a ring around the correct answer in the box to complete the sentence.
 
	 
	smaller than
	 

	The reading on ammeter A2 will be
	equal to
	the reading on ammeter A1.

	 
	greater than
	 


(1)
Exam Question 3.
A student used electrical circuits to investigate the relationship between resistance, potential difference and current.
Figure 1 shows how the student connects the first circuit he set up.
Figure 1
[image: ] 
(a)     The circuit does not work.
Draw the correct circuit.
(2)
(b)     The student then sets up the circuit correctly.
Look at Figure 2.
Figure 2
[image: ] 
What is the reading on the voltmeter?
___________________________________________________________________
(1)

(c)     The student then set up a circuit to investigate how resistance affects the brightness of a lamp.
Figure 3 shows the circuit he set up.
Figure 3
[image: ] 
The student increases the resistance of the variable resistor.
What effect does this have on the brightness of the lamp?
Explain your answer.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(d)     Write down the equation that links current, potential difference and resistance.
___________________________________________________________________
(1)
(e)     When the potential difference across the lamp is 3.3 V the current is 0.15 A.
Calculate the resistance of the lamp in the student’s experiment.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Resistance = _________________ Ω
(3)
(Total 9 marks)

Exam Question 4.
The current in a circuit depends on the potential difference provided by the cells and the total resistance of the circuit.
(a)     Figure 1 shows the graph of current against potential difference for a component.
[image: ] 
What is the name of the component?
Draw a ring around the correct answer.
 
	diode
	filament bulb
	thermistor


(1)
(b)     Figure 2 shows a circuit containing a 6 V battery.
Two resistors, X and Y, are connected in parallel.
The current in some parts of the circuit is shown.
[image: ] 
(i)      What is the potential difference across X?
Potential difference across X = _______________ V
(1)

(ii)     Calculate the resistance of X.
______________________________________________________________
______________________________________________________________
Resistance of X = _______________ Ω
(2)
(iii)    What is the current in Y?
Current in Y = _______________ A
(1)
(iv)    Calculate the resistance of Y.
______________________________________________________________
Resistance of Y = _______________ Ω
(1)
(v)     When the temperature of resistor X increases, its resistance increases.
What would happen to the:
•        potential difference across X
•        current in X
•        total current in the circuit?
Tick ([image: ]) three boxes.
 
	 
	Decrease
	Stay the same
	Increase

	Potential difference
across X
	 
	 
	 

	Current in X
	 
	 
	 

	Total current in the circuit
	 
	 
	 


(3)
(Total 9 marks)

Exam Question 5.
A student investigated how length affects resistance of a wire.
Figure 1 shows the circuit the student used.
Figure 1
[image: ]
(a)     The student took measurements using the meters X and Y.
Name meters X and Y.
Meter X ____________________
Meter Y ____________________
(2)
The table shows the results.
 
	 
	Resistance in Ω

	Length in m
	Test 1
	Test 2
	Test 3
	Mean

	0.100
	0.66
	0.67
	0.74
	0.69

	0.200
	1.36
	1.40
	1.34
	1.37

	0.300
	2.02
	2.02
	2.03
	2.02

	0.400
	2.77
	2.72
	2.68
	2.72

	0.500
	3.37
	3.35
	3.40
	3.37

	0.600
	4.03
	4.02
	3.96
	4.00


(b)     For which length of wire are the readings of resistance the most precise?
Give the reason for your answer.
Length = ____________________ m
Reason ____________________________________________________________
___________________________________________________________________
(2)

(c)     Why did the student do three tests and calculate a mean?
___________________________________________________________________
___________________________________________________________________
(1)
(d)     Write the equation that links current, potential difference, and resistance.
___________________________________________________________________
(1)
(e)     The potential difference across a piece of wire is 2.1 V
The current in the wire is 0.30 A
Calculate the resistance of the wire.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Resistance = ____________________ Ω
(3)
Figure 2 shows a graph of the results.
[image: ]
(f)      What is the label for each axis of the graph?
x-axis ______________________________________________________________
y-axis ______________________________________________________________
(2)
(g)     What conclusion can be made from the graph in Figure 2?
___________________________________________________________________
___________________________________________________________________
(1)
(Total 12 marks)
P2 – Domestic Electricity Supply and Safety
Exam Question 1.
Figure 1 shows a three pin plug connected to the cable of a metal toaster.
Figure 1
[image: ]
(a)     Name wire X.
___________________________________________________________________
(1)
(b)     What does wire X do?
Tick one box.
 
	It provides extra energy to the toaster when needed.
	[image: ]

	It completes the circuit in the toaster.
	[image: ]

	It can prevent an electric shock from the toaster.
	[image: ]

	It supplies the current to the toaster.
	[image: ]


(1)
(c)     The toaster is plugged in to the mains electricity supply.
What is the potential difference between the live and neutral wires?
Tick one box.
 
	0 V
	[image: ]
	120 V
	[image: ]
	230 V
	[image: ]
	460 V
	[image: ]


(1)

(d)     Mains electricity is an alternating supply.
A battery is a direct supply.
Figure 2 shows an alternating supply and a direct supply.
Figure 2
[image: ]
Give two differences between the alternating supply and the direct supply.
1. _________________________________________________________________
2. _________________________________________________________________
(2)

Energy is transferred to homes by the National Grid.
Figure 3 shows the percentage energy losses over the National Grid for different years.
Figure 3
[image: ]
(e)     Describe the changes in percentage energy loss.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(f)      Calculate the mean percentage energy loss per year in Figure 3.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Mean energy loss per year = ____________________ %
(3)
(Total 10 marks)

Exam Question 2.
Figure 1 shows the information label from a hairdryer.
[image: ]
(a)     What is the power of the hairdryer?
Tick one box.
 
	50 Hz
	[image: ]

	230 V
	[image: ]

	2100 W
	[image: ]


(1)
(b)     What is the equation which links current, potential difference and power?
Tick one box.
 
	power = potential difference × current
	[image: ]

	[image: ] 
	[image: ]

	[image: ] 
	[image: ]


(1)
(c)     The mains electricity supply in the UK is an alternating current (ac).
What is the frequency of the UK ac supply?
___________________________________________________________________
(1)
(d)     Some electrical appliances use batteries.
What type of current does a battery supply?
Tick one box.
 
	Alternating current (ac) only
	[image: ]

	Direct current (dc) only
	[image: ]

	Both ac and dc
	[image: ]

	Not ac or dc
	[image: ]


(1)
The hairdryer is connected to the mains electricity supply by a plug.
Figure 2 shows the inside of a plug.
Figure 2
[image: ]
(e)     Draw one line from each wire to the colour of insulation around the wire.
 
	Wire
	 
	Colour of insulation around wire

	 
	 
	Blue

	 
	 
	 

	Live
	 
	Brown

	 
	 
	 

	 
	 
	Green

	 
	 
	 

	Neutral
	 
	White

	 
	 
	 

	 
	 
	Yellow


(2)
(f)      The insulation around the Earth wire has two colours.
What are the two colours?
____________________ and ____________________
(1)
(g)     Brass is an alloy of copper and zinc.
Give two properties of brass that make it suitable to use in the plug.
1. _________________________________________________________________
2. _________________________________________________________________
(2)

(h)     Figure 3 shows how the National Grid links power stations to consumers.
Figure 3
[image: ]
Describe how electrical power is transferred from power stations to consumers by the National Grid.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(4)
(Total 13 marks)
Exam Question 3.
Some electrical appliances use electricity from the mains supply and some use electricity from a battery.
(a)     Explain the differences between the current supplied by the mains supply and the current supplied by a battery.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)

(b)     Which set of units correctly links current, potential difference and power?
Tick one box.
 
	one watt = one volt × one amp
	[image: ]

	[image: ]
	[image: ]

	[image: ]
	[image: ]


(1)
Electrical appliances can be connected to the mains supply using three-core cables.
The cables contain the mains wires.
(c)     What are the colours of the insulation around the wires?
Tick one box.
 
	Earth
	Live
	Neutral
	Tick one box

	Blue
	Brown
	Green and yellow
	 

	Blue
	Green and yellow
	Brown
	 

	Brown
	Blue
	Green and yellow
	 

	Brown
	Green and yellow
	Blue
	 

	Green and yellow
	Blue
	Brown
	 

	Green and yellow
	Brown
	Blue
	 


(1)
(d)     Touching the live wire of an appliance is dangerous when the appliance is connected to the mains electricity supply.
Explain why.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(4)
(Total 8 marks)


P2 – Electrical Energy Transfers
Exam Question 1.
An electric current is a flow of electrical charge through a circuit.
(a)     Complete the sentence.
Use a word from the box.
 
	atoms
	electrons
	ions
	molecules


Metals are good conductors of electricity because electrical charge is transferred
by delocalised __________________________
(1)
(b)     Draw one line from each symbol to the name of the component.
     Standard symbol                                           Name of component
[image: ] 
(3)

(c)     The table below shows information about some electrical appliances.
 
	Electrical appliance
	Power in watts

	[image: ] 
Hairdryer
	1500

	[image: ] 
Kettle
	2500

	[image: ] 
Electric hob
	3000

	[image: ] 
Television
	360


A student plugs all four of the appliances into one multi-way socket.
The mains electricity is 230 V.
The highest safe current in the socket is 30 A.
Explain why it is not safe to use all four appliances at the same time.
In your answer you should:
•        calculate the total power needed
•        use the equation
      current = power ÷ potential difference
to calculate the total current needed.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(4)

(d)     The figure below shows how electrical power is transferred from power stations to consumers using the National Grid.
[image: ] 
Transformer 1 is a step-up transformer.
Explain why step-up transformers are used in the National Grid.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(3)
(e)     What is the purpose of Transformer 2?
___________________________________________________________________
___________________________________________________________________
(1)
(f)     In a power station 900 MJ of thermal energy were released by burning natural gas.
Write down the equation that links efficiency, useful input energy transfer and useful output energy transfer.
___________________________________________________________________
(1)
(g)     In a power station 900 MJ of thermal energy were released by burning natural gas.
Only 405 MJ was generated.
Calculate the efficiency of this energy transfer.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Efficiency = _________________
(2)
Exam Question 2.
The pictures show six different household appliances.
 [image: ]
(a)     Four of the appliances, including the fan heater, are designed to transfer energy by the electrical pathway to thermal stores.
Name the other three appliances designed to transfer the energy to the thermal stores.
1. _________________________________________________________________
2. _________________________________________________________________
3 ____________________________________________________________
(3)
(b)     The bar chart shows the power of three electric kettles, X, Y and Z.
[image: ] 
Kettle

(i)      In one week, each kettle is used for a total of 30 minutes.
Which kettle costs the most to use?
Put a tick ( [image: ]) next to your answer.
 
	X
	[image: ] 

	Y
	[image: ] 

	Z
	[image: ] 


(1)
(ii)     A new ‘express boil’ kettle boils water faster than any other kettle.
Draw a fourth bar on the chart to show the possible power of an ‘express boil’ kettle.
(1)
(c)     The graph shows how the time to boil water in an electric kettle depends on the volume of water in the kettle.
[image: ] 
                            Volume of water in litres
A householder always fills the electric kettle to the top, even when only enough boiling water for one small cup of coffee is wanted.
Explain how the householder is wasting money.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(3)
P3 – Particle Model, Particle Motion and Density
Exam Question 1.
 (a)    The diagrams, X, Y and Z, show how the particles are arranged in the three states of matter.
[image: ] 
(i)      Which one of the diagrams, X, Y or Z, shows the arrangement of particles in a liquid?
Write the correct answer in the box.              [image: ]
(1)
(ii)     Which one of the diagrams, X, Y or Z, shows the arrangement of particles in a gas?
Write the correct answer in the box.             [image: ]
(1)
(b)     Draw a ring around the correct answer in each box to complete each sentence.
 
	 
	 
	vibrating in fixed positions.

	(i)
	In a gas, the particles are
	moving randomly.

	 
	 
	not moving.


(1)
 
	 
	 
	stronger than
	 

	(ii)
	In a solid, the forces between the particles are
	equal to
	the

	 
	 
	weaker than
	 


forces between the particles in a liquid.
(1)

(c)     The picture shows a puddle of water in a road, after a rain shower.
[image: ] 
(i)      During the day, the puddle of water dries up and disappears. This happens because the water particles move from the puddle into the air.
What process causes water particles to move from the puddle into the air?
Draw a ring around the correct answer.
 
	condensation
	evaporation
	radiation


(1)
(ii)     Describe one change in the weather which would cause the puddle of water to dry up faster.
______________________________________________________________
______________________________________________________________
(1)
(Total 6 marks)

Exam Question 2.
 (a)      The diagrams show the arrangement of the particles in a solid and in a gas.
Each circle represents one particle.
[image: ] 
(i)      Complete the diagram below to show the arrangement of the particles in a liquid.
[image: ] 
(2)
(ii)     Explain, in terms of the particles, why gases are easy to compress.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)

(b)     The diagram below shows the model that a science teacher used to show her students that there is a link between the temperature of a gas and the speed of the gas particles.
The ball-bearings represent the gas particles. Switching the motor on makes the ball-bearings move around in all directions.
[image: ] 
(i)      How is the motion of the ball-bearings similar to the motion of the gas particles?
______________________________________________________________
______________________________________________________________
(1)
(ii)     The faster the motor runs, the faster the ball-bearings move. Increasing the speed of the motor is like increasing the temperature of a gas.
Use the model to predict what happens to the speed of the gas particles when the temperature of a gas is increased.
______________________________________________________________
______________________________________________________________
(1)
(Total 6 marks)

Exam Question 3.
The information in the box is about the properties of solids and gases.
 
	Solids: 
    •        have a fixed shape 
    •        are difficult to compress (to squash). 
Gases: 
    •        will spread and fill the entire container 
    •        are easy to compress (to squash).


Use your knowledge of kinetic theory to explain the information given in the box.
You should consider: 
•        the spacing between the particles 
•        the movement of individual particles 
•        the forces between the particles.
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
Extra space ____________________________________________________________
_______________________________________________________________________

_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
(Total 6 marks)


Exam Question 4.
Density can be explained using the particle model.
(a)     What is the unit of density (ρ)?
Tick one box.
 
	joules, J
	[image: ]

	joules per kilogram, J / kg
	[image: ]

	kilograms, kg
	[image: ]

	kilograms per metre cubed, kg / m3
	[image: ]


(1)
(b)     The figure below shows particles of the same substance in three states of matter.
[image: ] 
Use the figure above to explain why the solid has the highest density.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(c)     Complete the sentences.
Use answers from the box.
 
	downwards
	kinetic
	nuclear
	potential
	randomly
	slowly


The particles in a gas are constantly moving.
The particles move _____________________________________________
When the temperature of the particles in a gas is increased
the particles have more ___________________________________energy .
(2)


(d)     A gas is put into a closed container.
The container and the gas inside it are heated.
What will happen to the pressure inside the container?
___________________________________________________________________
(1)
(Total 6 marks)
Exam Question 5.
Water exists as ice, water or steam.
(a)     Complete the sentences.
Choose the answers from the box.
 
	ice
	steam
	water


The particles are arranged in a regular pattern in ____________________ .
The particles are close together but not in a pattern in ____________________ .
The particles move quickly in all directions in ____________________ .
(2)
(b)     Which will have the most internal energy?
Tick one box.
 
	1 kg of ice
	[image: ]

	1 kg of steam
	[image: ]

	1 kg of water
	[image: ]


(1)
(c)     Which will have the lowest density?
Tick one box.
 
	Ice
	[image: ]

	Steam
	[image: ]

	Water
	[image: ]


(1)


The image shows an iceberg floating in the sea.
[image: ]
(d)     The iceberg has a mass of 11 200 kg
The volume of the iceberg is 12.0 m3
Calculate the density of the iceberg.
Use the equation:
[image: ]
___________________________________________________________________
___________________________________________________________________
Density = ____________________ kg/m3
(2)
(e)     Explain why the iceberg will melt.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(Total 8 marks)


P3 – Internal Energy, State Changes and Latent Heat
Exam Question 1.
The diagram shows a model of the particles in a gas and in a liquid.
[image: ]
(a)     Complete the diagram to show the arrangement of particles of the same substance as a solid.
(2)
(b)     What is the name of the process when a substance changes from a gas to a liquid?
Tick one box.
 
	Condensing
	[image: ]

	Evaporating
	[image: ]

	Freezing
	[image: ]

	Melting
	[image: ]


(1)
(c)     The substance in the diagram has a:
•        melting point of 98 °C
•        boiling point of 883 °C
What is the state of the substance at 20 °C?
Tick one box.
 
	Gas
	[image: ]
	Liquid
	[image: ]
	Solid
	[image: ]


(1)

(d)     What type of change is a change of state?
Tick one box.
 
	Chemical
	[image: ]

	Kinetic
	[image: ]

	Permanent
	[image: ]

	Physical
	[image: ]


(1)
(e)     Which two statements are correct about the particles when a liquid turns into a gas?
Tick two boxes.
 
	Particles are bigger
	[image: ]

	Particles are lighter
	[image: ]

	Particles have more chemical energy
	[image: ]

	Particles have more kinetic energy
	[image: ]

	Particles move faster
	[image: ]


(2)
(f)      Which two quantities are needed to calculate the energy required to turn a liquid into a gas with no change in temperature?
Tick two boxes.
 
	Mass of the liquid
	[image: ]

	Specific heat capacity of the gas
	[image: ]

	Specific latent heat of vaporisation
	[image: ]

	Time the liquid is heated
	[image: ]


(2)

(g)     A mass of 2.0 kg of water is heated.
The temperature increase of the water is 80 °C
The specific heat capacity of water is 4200 J / kg °C
Calculate the change in thermal energy when the water is heated.
Use the equation:
change in thermal energy = mass × specific heat capacity × temperature change
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Change in thermal energy = ____________________ J
(2)
(Total 11 marks)

Exam Question 2.
Figure 1 shows a model of the particles in a liquid.
Figure 1
[image: ]
(a)     Give one similarity and one difference you would see in Figure 1 if it showed the same substance as a gas.
Similarity ___________________________________________________________
___________________________________________________________________
Difference __________________________________________________________
___________________________________________________________________
(2)
(b)     Describe two limitations of the model shown in Figure 1.
1. _________________________________________________________________
___________________________________________________________________
2. _________________________________________________________________
___________________________________________________________________
(2)

(c)     Explain why substances have different melting points.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(d)     Some fire extinguishers contain liquid carbon dioxide.
Suggest how carbon dioxide gas can be changed to liquid carbon dioxide without reducing its temperature.
___________________________________________________________________
___________________________________________________________________
(1)
Ice was heated at a constant rate. Eventually all the ice changed to a gas.
Figure 2 shows how the temperature changed over 800 seconds.
Figure 2
[image: ]
(e)     What change of state occurs between 200 seconds and 750 seconds?
___________________________________________________________________
___________________________________________________________________
(1)
(f)      Explain how Figure 2 shows that the specific latent heat of vaporisation is greater than the specific latent heat of fusion.
Use data from Figure 2.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
 (2)
(g)     1695 kJ of energy is transferred to water at 100 °C
The specific latent heat of vaporisation of water is 2.260 × 106 J / kg
Calculate the mass of water changed into a gas at 100 °C
Use the Physics Equations Sheet.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Mass of water = ____________________ kg
(3)
(Total 13 marks)
Exam Question 3.
The diagram shows three cups A, B and C.
 [image: ]
 
Energy is transferred from hot water in the cups to the surroundings.
(a)     Some students investigated how the rate of cooling of water in a cup depends on the surface area of the water in contact with the air.
They used cups A, B and C. They poured the same volume of hot water into each cup and recorded the temperature of the water at regular time intervals.

The results are shown on the graph.
 [image: ]
                Time in minutes
(i)      What was the starting temperature of the water for each cup?
Starting temperature = ____________________ °C
(1)
(ii)     Calculate the temperature fall of the water in cup B in the first 9 minutes.
______________________________________________________________
Temperature fall = ____________________ °C
(2)
(iii)    Which cup, A, B or C, has the greatest rate of cooling?    [image: ]
Using the graph, give a reason for your answer.
______________________________________________________________
______________________________________________________________
(2)

(iv)    The investigation was repeated using the bowl shown in the diagram.
The same starting temperature and volume of water were used.
 [image: ]
 
Draw on the graph in part (b) another line to show the expected result.
(1)
(v)     After 4 hours, the temperature of the water in each of the cups and the bowl was 20°C.
Suggest why the temperature does not fall below 20°C.
______________________________________________________________
(1)
(b)     (i)      The mass of water in each cup is 200 g.
Calculate the energy, in joules, transferred from the water in a cup when the temperature of the water falls by 8°C.
Specific heat capacity of water = 4200 J / kg°C.
______________________________________________________________
______________________________________________________________
______________________________________________________________
Energy transferred = ____________________ J
(3)
(ii)     Explain, in terms of particles, how evaporation causes the cooling of water.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(4)
(Total 14 marks)

Exam Question 4.
A new design for a kettle is made from two layers of plastic separated by a vacuum.
After the water in the kettle has boiled, the water stays hot for at least 2 hours.
The new kettle is shown below.
[image: ] 
(a)     The energy transferred from the water in the kettle to the surroundings in 2 hours is 
46 200 J.
The mass of water in the kettle is 0.50 kg.
The specific heat capacity of water is 4200 J/kg °C.
The initial temperature of the water is 100 °C.
Calculate the temperature of the water in the kettle after 2 hours.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Temperature after 2 hours = ___________ °C
(3)
(b)     Calculate the average power output from the water in the kettle to the surroundings in 2 hours.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Average power output = ______________ W
(2)
(Total 5 marks)

Exam Question 5.
Figure 1 shows a student making potato soup.
Figure 1
[image: ]
(a)     The student places 0.5 kg of potato into a pan of water.
During cooking, the temperature of the potato increases from 20 °C to 100 °C
The specific heat capacity of the potato is 3400 J/kg °C
Calculate the change in thermal energy of the potato.
Use the equation:
change in thermal energy = mass × specific heat capacity × temperature change
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Change in thermal energy = ____________________ J
(3)
(b)     Why is the energy supplied by the cooker greater than that calculated in part (a)?
___________________________________________________________________
(1)
(c)     Suggest one way that the student could reduce the time to heat the potato to 100 °C
___________________________________________________________________
(1)

Figure 2 shows a food processor.
Figure 2
[image: ]
(d)     The student places the cooked potato into the jug of the food processor.
The food processor contains a motor that spins blades to chop the potato.
The total power input to the motor is 500 W
The useful power output from the motor is 300 W
Calculate the efficiency of the motor in the food processor.
Use the equation:
[image: ]
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Efficiency = ____________________ 
(2)
(e)     The jug is made of plastic with a low thermal conductivity.
Explain why this is an advantage.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(Total 9 marks)


P4 – Atoms and Isotopes
Exam Question 1.
The diagram shows the structure of an atom.
 [image: ]Not drawn to scale
(a)     In 1931 scientists thought that atoms contained only protons and electrons.
Suggest what happened in 1932 to change the idea that atoms contained only protons and electrons.
___________________________________________________________________
___________________________________________________________________
(1)
(b)     The table gives information about the particles in an atom.
Complete the table by adding the names of the particles.
 
	Particle
	Relative Mass
	Relative Charge

	 
	1
	0

	 
	very small
	–1

	 
	1
	+1


(2)
(Total 3 marks)


Exam Question 2.
Atoms contain three types of particle.
(a)     Draw a ring around the correct answer to complete the sentence.
 
	The particles in the nucleus of the atom are
	electrons and neutrons.
electrons and protons.
neutrons and protons.


(1)
     (b)     Complete the table to show the relative charges of the atomic particles.
 
	Particle
	Relative charge

	Electron
	–1

	Neutron
	 

	Proton
	 


(2)
(c)     (i)      A neutral atom has no overall charge.
Explain this in terms of its particles.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)
(ii)     Complete the sentence.
An atom that loses an electron is called an _____________________
and has an overall _________________________ charge.
(2)
 (Total 7 marks)


Exam Question 3.
The diagram represents an atom of beryllium.
[image: ] 
(a)     Complete the following statements by writing one of the letters, J, K or L, in each box.
Each letter should be used only once.
 
	The particle with a positive charge is
	[image: ] 


 
	The particle with the smallest mass is
	[image: ] 


 
	The particle with no charge is
	[image: ] 


(2)
(b)     Give the reason why all atoms have a total charge of zero.
___________________________________________________________________
___________________________________________________________________
(1)
(c)     Complete the following sentence.
There are several isotopes of beryllium. Atoms of different beryllium
isotopes will have different numbers of ___________________________________
(1)
(d)     What happens to the structure of an atom to change it into an ion?
___________________________________________________________________
___________________________________________________________________
(1)
(Total 5 marks)

Exam Question 4.
 (a)     The diagrams represent three atoms X, Y and Z.
[image: ]
X                           Y                           Z   
Which two of the atoms are from the same element? 
___________________________________________________________________
Give a reason for your answer.
___________________________________________________________________
___________________________________________________________________
(2)
(b)     In the early part of the 20th century some scientists investigated the paths taken by positively charged alpha particles into and out of a very thin piece of gold foil. The diagram shows the paths of three alpha particles.
[image: ] 
Explain the different paths A, B and C of the alpha particles.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(3)
P4 – Nuclear Radiation
Exam Question 1.
The figure below is a diagram of an alpha particle and a helium atom.
[image: ] 
(a)     What is the approximate size of a helium atom?
Tick one box.
 
	1 × 10–5 m
	[image: ]

	1 × 10–10 m
	[image: ]

	1 × 10–15 m
	[image: ]

	1 × 10–20 m
	[image: ]


(1)
(b)     A helium atom is much larger than an alpha particle.
Give one other difference between a helium atom and an alpha particle.
___________________________________________________________________
___________________________________________________________________
(1)

(c)     What is the atomic number of the helium atom in the figure above?
Tick one box.
 
	2
	[image: ]

	4
	[image: ]

	6
	[image: ]

	8
	[image: ]


(1)
(d)     What is the charge on the helium atom in the figure above?
Explain your answer.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(3)
(e)     Helium is a gas that occurs naturally.
There is very little helium on Earth.
Helium has important uses in medicine and is also used to inflate party balloons.
Some scientists believe that helium should not be used to inflate party balloons.
Why?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(Total 8 marks)

Exam Question 2.
Alpha, beta and gamma are types of nuclear radiation.
A teacher sets up a demonstration of the penetration properties of alpha, beta and gamma radiation.
The figure below shows the demonstration.
[image: ] 
(a)     Complete the figure above by writing the name of the radiation in each box.
(2)
(b)     Give two safety precautions the teacher should take in the demonstration.
1. _________________________________________________________________
___________________________________________________________________
2. _________________________________________________________________
___________________________________________________________________
(2)
(c)     The table below shows how the count rate of a radioactive source changes with time.
 
	Time in seconds
	0
	40
	80
	120
	160

	Count rate in counts / second
	600
	463
	300
	221
	150


Describe the relationship shown in the table above.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(d)     Use the table above to predict the count rate after 200 seconds.
___________________________________________________________________
___________________________________________________________________
Count rate = ____________ counts / second
(2)
(e)     The half-life of the radioactive source is very short.
Give one reason why the source would be much less hazardous after 800 seconds.
___________________________________________________________________
___________________________________________________________________
(1)
(f)     Some substances are radioactive. They may emit alpha or beta particles.
Describe the characteristics of alpha particles and beta particles in terms of their:
•        structure
•        penetration through air and other materials
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(6)
(Total 15 marks)


P4 – Decay Equations and Half-Life
Exam Question 1.
This question is about radioactive decay.
(a)     Figure 1 shows a nuclear equation for the decay of an atom of uranium.
Figure 1
[image: ] 
Use information from Figure 1 to complete the table below.
 
	 
	U
	Th

	Mass number
	235
	 

	Number of protons
	 
	90

	Number of neutrons
	143
	 


(3)
(b)     Figure 2 shows how the count rate from a radioactive isotope changes with time.
Figure 2
[image: ] 
What is the half-life of the radioactive isotope?
Explain why you chose that value.
Half-life =    _________________ hours
Explanation _________________________________________________________
___________________________________________________________________
(2)

(c)     When a radioactive isotope decays it can produce beta particles.
What is a beta particle?
Tick one box.
 
	A high-speed electron
	[image: ]

	A neutron and an electron
	[image: ]

	A neutron and a proton
	[image: ]

	A helium nucleus
	[image: ]


(1)
(d)     Beta particles can cause cancer.
Complete the sentences.
Use words from the box.
 
	benign
	controlled
	differentiated
	malignant
	slow
	uncontrolled


Tumours form when cell division is ______________________________________
Tumours that do not invade other tissues are called _________________________
(2)
(Total 8 marks)

Exam Question 2.
The nuclei of some isotopes are radioactive.
(a)     Which of the following statements could apply to a radioactive nucleus?
Tick one box.
 
	The nucleus will emit an atom.
	[image: ]

	The nucleus will emit light.
	[image: ]

	The nucleus will emit a neutron.
	[image: ]

	The nucleus will emit sound.
	[image: ]


(1)

(b)     Potassium-40 is a radioactive isotope present in food, such as bananas.
The following equation shows how potassium-40 will decay into calcium-40
[image: ] 
Give one similarity and one difference between nuclei of potassium-40 and calcium-40
Similarity ___________________________________________________________
Difference __________________________________________________________
(2)
(c)     The activity of a sample of potassium-40 is measured 3 times.
The measurements are given below.
 
	4906 Bq
	4956 Bq
	4889 Bq


Which of the following statements explains why the readings are different?
Tick one box.
 
	Radioactive decay is constant.
	[image: ]

	Radioactive decay is hazardous.
	[image: ]

	Radioactive decay is random.
	[image: ]


(1)

(d)     The figure below shows how the activity of a sample of potassium-40 changes over time.
[image: ] 
Use the figure above to determine the half-life of potassium-40.
___________________________________________________________________
___________________________________________________________________
Half-life = ____________________ billion years
(2)
(e)     When food is eaten, some of the radiation the food emits is detectable outside the body.
Which type of radiation would not be detectable outside the body?
Tick one box.
 
	alpha
	[image: ]

	beta
	[image: ]

	gamma
	[image: ]


(1)
(Total 7 marks)

Exam Question 3.
Some rocks inside the Earth contain a radioactive element, uranium-238. When an atom of uranium-238 decays, it gives out an alpha particle.
(a)     The following statement about alpha particles was written by a student.
The statement is not correct.
[image: ] 
Change one word in the statement to make it correct.
Write down your new statement.
___________________________________________________________________
___________________________________________________________________
(1)
(b)     The graph shows how the count rate from a sample of uranium-238 changes with time.
[image: ] 
The graph can be used to find the half-life of uranium-238. The half-life is 4 500 million years.
(i)      Draw on the graph to show how it can be used to find the half-life of uranium -238.
(1)

(ii)     There is now half as much uranium-238 in the rocks as there was when the Earth was formed.
How old is the Earth?
Draw a ring around your answer.
 
	2250 million years
	4500 million years
	9000 million years


(1)
(iii)    If a sample of uranium-238 were available, it would not be possible to measure the half-life in a school experiment.
Explain why.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)
(Total 5 marks)

Exam Question 4.
A teacher measured the amount of radiation from a radioactive source, during the same lesson each week, over a period of six weeks.
The results are shown on the graph.
[image: ] 
How long does it take for the radiation to fall from 68 counts per minute to half that value?
Show clearly how you work out your answer.
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
Time taken for radiation to halve _____________________________
(Total 3 marks)

Exam Question 5.
 (a)     The diagram represents 3 atoms, K, L and M.
[image: ] 
(i)      Which two of the atoms are isotopes of the same element?
__________ and __________
(1)
(ii)     Give a reason why the two atoms that you chose in part (a)(i) are:
(1) atoms of the same element ____________________________________
______________________________________________________________
(2) different isotopes of the same element. ___________________________
______________________________________________________________
______________________________________________________________
(2)
(b)     The table gives some information about the radioactive isotope thorium-230.
 
	mass number
	230

	atomic number
	90


(i)      How many electrons are there in an atom of thorium-230?
_________________________
(1)
(ii)     How many neutrons are there in an atom of thorium-230?
_________________________
(1)

(c)     When a thorium-230 nucleus decays, it emits radiation and changes into radium-226.
[image: ] 
What type of radiation, alpha, beta or gamma, is emitted by thorium-230?
_________________________
Explain the reason for your answer.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(3)
(Total 8 marks)

Exam Question 6.
 (a)     A radioactive isotope has a half-life of 10 minutes.
At the start of an experiment, the activity of a sample of this isotope was 800 counts per second after allowing for background radiation.
Calculate how long it would be before the activity fell from 800 counts per second to 200 counts per second.
___________________________________________________________________
___________________________________________________________________
Time _____________ min.
(2)
(b)     A physicist investigates a solid radioactive material. It emits alpha particles, beta particles and gamma rays.
The physicist does not touch the material.
Explain why the alpha particles are less dangerous than the beta particles and gamma rays.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(Total 4 marks)


P4 – Contamination and Irradiation
Exam Question 1.
People who work in places where radiation is present, for example in X-ray departments in hospitals, have to wear a “film badge”. These badges are sent away regularly to check on the amount of radiation to which the person has been exposed. Simply described, the badge is some photographic film in a suitable holder.
[image: ] 
(a)     (i)      Why is the “film badge” of little use in detecting alpha particles?
______________________________________________________________
(1)
(ii)     How does the “film badge” show radiation has reached it?
______________________________________________________________
(1)
(b)     Radioactivity can cause harm. It also has a number of valuable uses.
(i)      How can radioactivity harm our bodies?
______________________________________________________________
______________________________________________________________
(1)
(ii)     Give two medical uses of radioactive isotopes.
1. ____________________________________________________________
2. ____________________________________________________________
(2)

(c)     A radioactive isotope of lead has a half-life of 10.6 hours.
A small sample of lead containing this isotope has a count rate of 8000 counts per minute.
How long will it be before the count rate is 1000 counts per minute?
___________________________________________________________________
___________________________________________________________________
Time = ________________________ hours
(2)
(Total 7 marks)

Exam Question 2.
 (a)     The graph shows how the count rate from a sample containing the radioactive substance cobalt-60 changes with time.
[image: ] 
(i)      What is the range of the count rate shown on the graph?
From __________ counts per second to __________ counts per second.
(1)
(ii)     How many years does it take for the count rate to fall from 200 counts per second to 100 counts per second?
Time = _________________________ years
(1)
(iii)    What is the half-life of cobalt-60?
Half-life = _________________________ years
(1)
(b)     The gamma radiation emitted from a source of cobalt-60 can be used to kill the bacteria on fresh, cooked and frozen foods. Killing the bacteria reduces the risk of food poisoning.
The diagram shows how a conveyor belt can be used to move food past a cobalt-60 source.
[image: ] 
(i)      Which one of the following gives a way of increasing the amount of gamma radiation the food receives?
Put a tick ([image: ]) in the box next to your answer.
 
	Increase the temperature of the cobalt-60 source.
	[image: ] 


 
	Make the conveyor belt move more slowly.
	[image: ] 


 
	Move the cobalt-60 source away from the conveyor belt.
	[image: ] 


(1)
(ii)     To protect people from the harmful effects of the gamma radiation, the cobalt-60 source has thick metal shielding.
Which one of the following metals should be used?
Draw a ring around your answer.
 
	aluminum
	Bcopper
	lead


(1)

(c)     A scientist has compared the vitamin content of food exposed to gamma radiation with food that has not been exposed.
The table gives the data the scientist obtained when she tested 1 kg of cooked chicken.
 
	Vitamin
	Food not exposed to gamma radiation
	Food exposed to gamma radiation

	
	Mass in milligrams
	Mass in milligrams

	B6
	1.22
	1.35

	B12
	21.00
	28.00

	E
	3.30
	2.15

	Niacin
	58.00
	55.50

	Riboflavin
	2.10
	2.25


Considering only this data, which one of the following is a correct conclusion?
Put a tick ([image: ]) in the box next to your answer.
 
	Vitamin content is not affected by gamma radiation.
	[image: ] 

	Gamma radiation completely destroys some types of vitamin.
	[image: ] 

	Exposure increased the content of some types of vitamin.
	[image: ] 


(1)
(Total 6 marks)

Exam Question 3.
Before using a radioactive source, a teacher asked her students to suggest safety procedures that would reduce her exposure to the radiation. The students made the following
[image: ] 
(a)     Which suggestion, A, B or C, would not reduce the exposure of the teacher to radiation?
____________________________________
(1)

(b)     The diagram shows how the teacher measured the distance that the radiation traveled from the source. The count-rate at different distances from the source was measured and recorded in the table.
[image: ] 
 
	Distance from source to detector in cm 
	Count-rate in counts per minute

	20 
	85

	40 
	81

	60 
	58

	80 
	53 

	100 
	23 


          What type of radiation was the source emitting, alpha, beta or gamma?
___________________________________________________________________
          Explain the reasons for your choice.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(3)

(c)     The graphs show how two groups of scientists, A and B, link exposure to radiation and the risk of getting cancer.
[image: ] 
(i)      Complete the following sentence using a word or phrase from the box.
 
	          decreases          has no effect on               increases


         Both groups of scientists agree that a high level of exposure to radiation
         ______________________________ the risk of getting cancer.
(1)
(ii)     Use the graphs to describe carefully how the two groups of scientists disagree when the level of exposure to radiation is very low.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)
(Total 7 marks)
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