AQA GCSE PHYSICS 2 (ADDITIONAL SCIENCE) 2008+   
REVISION SHEET 6 of 7 

DESCRIBING MOVEMENT

12.1 How can we describe the way things move?

Using skills, knowledge and understanding of how science works:

•  to construct distance-time graphs for a body moving in a straight line when the body is stationary or moving with a constant speed

•  to construct velocity-time graphs for a body moving with a constant velocity or a constant acceleration

HT  to calculate the speed of a body from the slope of a distance-time graph

HT  to calculate the acceleration of a body from the slope of a velocity-time graph

HT  to calculate the distance travelled by a body from a velocity-time graph.

Skills, knowledge and understanding of how science works set in the context of:

•  The slope of a distance-time graph represents speed.

•  The velocity of a body is its speed in a given direction.

•  The acceleration of a body is given by:

acceleration = change in velocity / time taken for change

•  The slope of a velocity-time graph represents acceleration.

•  The area under a velocity-time graph represents distance travelled.


1. How far will a runner travel at an average speed of 5m/s for 20 minutes?

2. How long (in time) should it take an aeroplane to fly 5000km at an average speed of 1000km/h?

3. Sketch a graph that shows how the distance travelled varies with time for a car that is accelerating.

4. Explain the difference between speed and velocity.

5. A car’s distance varies with time according to the table below:

	time 

(s)
	0
	1
	2
	3
	4
	5
	6

	distance (m)
	0
	12
	24
	36
	48
	48
	48


(a) Sketch a distance-time graph for the car.
(b) Use the graph to calculate the speed during the first 3 seconds.

(c) What is the car doing between the 5th and 6th second?

6. Calculate the acceleration of a train that accelerates from rest to 30 m/s in 120s.

7. A car accelerates at 5m/s2 from rest for 6 seconds. What is its final velocity?

8. What is 'deceleration'?

9. Sketch a velocity-time graph for the train in Q6 and use your graph to find: (a) its speed after 40s

(b) how far it travels in the first 100 seconds.

10. What is the gradient of a velocity-time graph equal to?
11. A car’s speed varies with time according to the table below:

	time 

(s)
	0
	1
	2
	3
	4
	5
	6

	speed (m/s)
	0
	4
	8
	12
	16
	16
	16


(a) Sketch a speed-time graph for the car.

(b) Use the graph to calculate the acceleration during the first 3 seconds.

(c) What is the car doing between the 5th and 6th second?

(d) How far does the car travel:

(i) during the first two seconds

(ii) between the 3rd and 6th second?

FORCE & ACCELERATION

12.2 How do we make things speed up or slow down?

Using skills, knowledge and understanding of how science works:

•  to draw and interpret velocity-time graphs for bodies that reach terminal velocity, including a consideration of the forces acting on the body

•  to calculate the weight of a body using:

weight = mass × gravitational field strength

Skills, knowledge and understanding of how science works set in the context of:

•  Whenever two bodies interact, the forces they exert on each other are equal and opposite.

•  A number of forces acting on a body may be replaced by a single force which has the same effect on the body as the original forces all acting together. The force is called the resultant force.

•  If the resultant force acting on a stationary body is zero the body will remain stationary.

•  If the resultant force acting on a stationary body is not zero the body will accelerate in the direction of the resultant force.

•  If the resultant force acting on a moving body is zero the body will continue to move at the same speed and in the same direction.

•  If the resultant force acting on a moving body is not zero the body will accelerate in the direction of the resultant force.

•  Force, mass and acceleration are related by the equation:

resultant force = mass × acceleration

•  When a vehicle travels at a steady speed the frictional forces balance the driving force.

•  The greater the speed of a vehicle the greater the braking force needed to stop it in a certain distance.

•  The stopping distance of a vehicle depends on the distance the vehicle travels during the driver’s reaction time and the distance it travels under the braking force.

•  A driver’s reaction time can be affected by tiredness, drugs and alcohol.

•  A vehicle’s braking distance can be affected by adverse road and weather conditions and poor condition of the vehicle.
•  The faster a body moves through a fluid the greater the frictional force which acts on it.

•  A body falling through a fluid will initially accelerate due to the force of gravity. Eventually the resultant force on the body will be zero and it will fall at its terminal velocity.


1. How can an overall force affect the motion of an object?

2. If you are being pulled downwards by the Earth's gravity what must you being doing to the Earth? 

3. What is 'weight'?

4. Complete:

On the Earth’s surface, the gravitational field strength is _______ newtons per kilogram. That is a mass of 1 kg has a weight of ________ newtons. Also a mass of 100g would weigh _______ newton.

5. What is the weight of:

(a) a child of mass 35 kg on the Earth's surface?

(b) an apple of mass 150g on the Earth’s surface?

6. Calculate the resultant force on a car if its engines produce a forward force of 8000N against backwards resistive forces of 6000N.

7. Calculate the force required to accelerate a mass of 8kg by 3 m/s2.

8. What acceleration should be produced if the car in Q6 has a mass of 800kg?

9. The diagram below shows the forces acting on a ball falling towards the ground. 

(a) Name the forces A & B.
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(b) How do these forces change as the ball speeds up?

10. Explain how a falling object can reach a terminal velocity.

11. Sketch a speed against time graph for a free-fall parachutist. Your graph should include all the time between the person leaving an aeroplane and reaching the ground. Mark on your graph with an “X” the point at which the parachute is opened.

12. What are the effects of friction?

13. What factors affect:

(a) vehicle braking distance
(b) driver reaction time?
WORK & ENERGY

12.3 What happens to the movement energy when

things speed up or slow down?

Using skills, knowledge and understanding of how science works:

•  to discuss the transformation of kinetic energy to other forms of energy in particular situations.

Skills, knowledge and understanding of how science works set in the context of:

•  When a force causes a body to move through a distance, energy is transferred and work is done.

•  Work done = energy transferred.

•  The amount of work done, force and distance are related by the equation:

work done = force applied × distance moved in direction of force

•  Work done against frictional forces is mainly transformed into heat.

•  For an object thatr is able to recover its original shape, elastic potential is the energy stored in an object when work is done on the object to change its shape.
•  The kinetic energy of a body depends on its mass and its speed.

HT  Calculate the kinetic energy of a body using the equation: kinetic energy = ½ × mass × speed2
MOMENTUM

12.4 What is momentum? 

Using skills, knowledge and understanding of how science works:

•  to use the conservation of momentum (in one dimension) to calculate the mass, velocity or momentum of a body involved in a collision or explosion

•  to use the ideas of momentum to explain safety features.

Skills, knowledge and understanding of how science works set in the context of:

•  Momentum, mass and velocity are related by the equation: momentum = mass × velocity

•  Momentum has both magnitude and direction.

•  When a force acts on a body that is moving, or able to move, a change in momentum occurs.

•  Momentum is conserved in any collision/explosion provided no external forces act on the colliding/exploding bodies.

HT  Force, change in momentum and time taken for the change are related by the equation:

force = change in momentum / time taken for the change
1. How much work must the brakes of car have to do to stop it if the car has 450kJ of kinetic energy?
2. How much energy is needed to move a force of 600N through a distance of 2m in the direction of the force?

3. How far will a force of 400N move if it performs 1200J of work?

4. What is the kinetic energy of a car of mass 900kg moving at 6 m/s?
5. With what speed is an object of mass 200g moving at if it possesses 10J of kinetic energy?

6. How much heat energy is produced by the brakes if the car in Q4 is brought to rest?
7. Give two examples of elastic potential energy.  

8. The engine of a car exerts a constant force of 15kN while accelerating a car of mass 1200kg from rest to 10m/s. Calculate or state:

(a) the kinetic energy gained by the car.

(b) the work done by the engine.

(c) the distance travelled by the car.

9. What is meant by:

(a) momentum

(b) conservation of momentum

10. Calculate the momentum of a car of mass 800kg moving at a speed of 25m/s.

11. The engine of a car exerts a constant force while accelerating a car of mass 1200kg from rest to 10m/s over a 2 second period. Calculate or state:

(a) the car’s initial momentum

(b) the car’s final momentum

(c) the car’s change in momentum

(d) the force exerted on the car

12. Truck 1 of mass 2000kg moving at 15m/s collides and remains attached to truck 2 of mass 3000kg which was initially at rest. Calculate or state:
(a) the initial momentum of truck 1

(b) the initial momentum of truck 2

(c) the total initial momentum both trucks

(d) the total final momentum both trucks

(e) the final velocity of both trucks

13. Two snooker balls, each of mass 100g, make a head on collision. If they both have a speed of 2m/s calculate or state: 
(a) their individual momenta

(b) their total momentum before the collision

(c) their total momentum after the collision

CURRENT ELECTRICITY
12.6 What does the current through an electrical circuit depend on?

Using skills, knowledge and understanding of how science works:

•  to interpret and draw circuit diagrams using standard symbols. The standard symbols of a switch (open/closed), lamp, fuse, cell, batery, diode, resitor (fixed/variable/thermistor/LDR), ammeter & voltmeter should be known.
•  to apply the principles of basic electrical circuits to practical situations.

Skills, knowledge and understanding of how science works set in the context of:

•  Current-potential difference graphs are used to show how the current through a component varies with the potential difference across it.

•  The current through a resistor (at a constant temperature) is directly proportional to the potential difference across the resistor.

•  Potential difference, current and resistance are related by the equation: potential difference = current × resistance

•  The resistance of a component can be found by measuring the current through, and potential difference across, the component.

•  The resistance of a filament lamp increases as the temperature of the filament increases.

•  The current through a diode flows in one direction only. The diode has a very high resistance in the reverse direction.

•  The resistance of a light-dependant resistor (LDR) decreases as light intensity increases.

•  The resistance of a thermistor decreases as the temperature increases (ie knowledge of negative temperature coefficient thermistor only is required).

•  The current through a component depends on its resistance. The greater the resistance the smaller the current for a given potential difference across the component.

•  The potential difference provided by cells connected in series is the sum of the potential difference of each cell (depending on the direction in which they are connected).

•  For components connected in series:

–  the total resistance is the sum of the resistance of each component

–  there is the same current through each component

–  the total potential difference of the supply is shared between the components.

•  For components connected in parallel:

–  the potential difference across each component is the same

–  the total current through the whole circuit is the sum of the currents through the separate components.


1. (a) Draw the circuit symbols for: (i) a battery; (ii) a light bulb; (iii) a resistor; (iv) a diode; (v) thermistor;  (vi) light dependent resistor (LDR); (vii) ammeter
(b) Draw a diagram showing how two light bulbs can be controlled independently by two switches when connected to the same battery.

2. (a) Draw diagrams to explain the difference between series and parallel circuits.

(b) What electrically is the same for components connected in series?

(c) What electrically is the same for components connected in parallel?

(d) Why are domestic lights connected in parallel to the mains supply?

3. In the circuit below which current is: 

(a) the same as d ? 

(b) the same as a ?  

(c) equal to (c + e) ?

(d) equal to (b - d) ?
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4. How could you increase the current flowing through a light bulb?

5. Draw a circuit diagram showing how the current drawn by a light bulb from a battery and the voltage across the bulb can be measured

6. Sketch a graph showing how current (on the Y axis) varies with voltage with:

(a) a resistor; (b) a filament light bulb; (c) a diode.

7. How does the resistance of a thermistor vary with temperature?

8. What type of light level reduces the resistance of an LDR?

9. (a) Calculate the voltage required to cause a current of 1.5A to flow through a resistance of 20 ohms.

(b) Calculate the voltage required to cause a current of 5A to flow through a resistance of 1.5 ohms.

(c) Calculate the voltage required to cause a current of 20mA to flow through a resistance of 4 kilohms.

10. (a) Calculate the resistance of a bulb if when connected to a battery of 12V it draws a current of 2A.?  

(b) Calculate the resistance of a bulb if when connected to a battery of 3V it draws a current of 250mA.?
11. How is a diode different from a resistor?

12. Give a use of:

(a) a thermistor

(b) an LDR

(c) a diode
STATIC ELECTRICITY
12.5 What is static electricity, how can it be used and what is the connection between static electricity and electric currents?

Using skills, knowledge and understanding of how science works:

•  to explain why static electricity is dangerous in some situations and how precautions can be taken to ensure that the electrostatic charge is discharged safely

•  to explain how static electricity can be useful.

Skills, knowledge and understanding of how science works set in the context of:

•  When certain insulating materials are rubbed against each other they become electrically charged. Negatively charged electrons are rubbed off one material onto the other.

•  The material that gains electrons becomes negatively charged. The material that loses electrons is left with an equal positive charge.

•  When two electrically charged bodies are brought together they exert a force on each other.

•  Two bodies that carry the same type of charge repel. Two bodies that carry different types of charge attract.

•  Electrical charges can move easily through some substances, eg metals.

•  The rate of flow of electrical charge is called the current.

•  A charged body can be discharged by connecting it to earth with a conductor. Charge then flows through the conductor.

HT The greater the charge on an isolated body the greater the potential difference between the body and earth. If the potential difference becomes high enough a spark may jump across the gap between the body and any earthed conductor which is brought near it.

•  Electrostatic charges can be useful, for example in photocopiers and smoke precipitators and the basic operation of these devices.

MAINS ELECTRICITY

12.7 What is mains electricity and how can it be used safely?

Using skills, knowledge and understanding of how science works:

•  to recognise errors in the wiring of a three-pin plug

•  to recognise dangerous practice in the use of mains electricity

•  to compare potential differences of d.c. supplies and the peak potential differences of a.c. supplies from diagrams of oscilloscope traces to determine the period and hence the frequency of a supply from diagrams of oscilloscope traces.
Skills, knowledge and understanding of how science works set in the context of:

•  Cells and batteries supply current which always passes in the same direction. This is called direct current (d.c.).

•  An alternating current (a.c.) is one which is constantly changing direction. Mains electricity is an a.c. supply. In the UK it has a frequency of 50 cycles per second (50 hertz).

•  UK mains supply is about 230 volts.

•  Most electrical appliances are connected to the mains using cable and a three-pin plug.

•  The structure of electrical cable.

•  The structure of a three-pin plug.

•  Correct wiring of a three-pin plug.

•  If an electrical fault causes too great a current the circuit should be switched off by a fuse or a circuit breaker.

•  When the current in a fuse wire exceeds the rating of the fuse it will melt, breaking the circuit.

•  Appliances with metal cases are usually earthed.

•  The earth wire and fuse together protect the appliance and the user.

HT  The live terminal of the mains supply alternates between positive and negative potential with respect to the neutral terminal.

HT The neutral terminal stays at a potential close to zero with respect to earth.
1. Why must a charged rod be close to a piece of paper in order to pick up the paper?

2. Describe why we can receive electric shocks from certain items of clothing.

3. Give an example of an industrial use of like charges repelling.

4. Give an example of where electrostatic charges are dangerous.

5. How can the build up of electrostatic charge be prevented?

6. Describe how a rod of plastic could become positively charged through the force of friction.
7. What is electric current?

8. Under what conditions does a spark occur?
9. (a) What do the abbreviations  'AC' and 'DC' stand for?

(b) What is the difference between A.C. & D.C.?

(c) Give one example in each case of a source of AC & DC

(d) Give an example of a device that will work with either AC or DC

(e) Give an example of a device that will only work with DC

10. What is the period and frequency of the mains supply in the U.K.?

11. (a) What are the colours of the wires in a plug?

(b) What do the colours stand for?

(c) Sketch a labelled diagram showing the position of the wiring of a mains 3-pin plug.

12. (a) What part of a device is the Earth wire connected to?

(b) How does an earth wire act as a safety device?

13. (a) What is the purpose of a fuse?

(b) What is the physical difference between a 3A and a 13A fuse?
14. State an advantage and a disadvantage of using a circuit breaker rather than a fuse.
15. State four sources of electrical hazard in the home.
16. Sketch diagrams showing how the following would appear on an oscilloscope screen.
(a) the voltage output of a 6V battery

(b) the voltage of the live connection
(c) the voltage of the neutral connection

ELECTRICAL ENERGY & POWER

12.8 Why do we need to know the power of electrical appliances?

Using skills, knowledge and understanding of how science works:

•  to calculate the current through an appliance from its power and the potential difference of the supply and from this determine the size of fuse needed.

Skills, knowledge and understanding of how science works set in the context of:

•  Electric current is the rate of flow of charge.

•  When an electrical charge flows through a resistor, electrical energy is transformed into heat energy.

•  The rate at which energy is transformed in a device is called the power.

power = energy transferred / time

•  Power, potential difference and current are related by the equation:

power = current × potential difference

•  Energy transformed, potential difference and charge are related by the equation:

energy transformed = potential difference × charge

•  The amount of electrical charge that flows is related to current and time by the equation:

charge = current × time


1. Calculate:

(a) the electric current flowing when 400C of charge passes a point in a circuit in 160s

(b) the electric charge passing a point in a circuit when a current of 5A flows for 40 seconds

(c) the time taken for an electric charge of 2400C to pass a point in a circuit when a current of 3A is flowing.

2. State the energy change that occurs when electric charge flows through a resistor.

3. Two light bulbs are rated as 40W and 11W. 

(a) Which light bulb uses more electrical energy over a two minute period?

(b) Explain how the 11W lamp can be brighter than 
the 40W one.

4. Calculate:

(a) the power of a device that converts 150J of electrical energy to other forms in 25s

(b) the electrical energy used by a device of 
power 60W in 4s

(c) the time taken for an electric device of power 300W to use 6kJ of electrical energy
5. Calculate:

(a) the power of an electric fire that draws a current of 10A from  the mains supply of 230V.

(b) the current flowing through microwave of power 690W when it is connected to a 230Vsupply.

(c) the voltage required to cause a light bulb carrying a current of 2A to have a power of 24W.

6. Suggest a suitable fuse to use with the mains (230V) devices below. In each case you must choose from the following fuses: 1A; 3A; 5A; 13A.

(a) an electric fire of power 2kW

(b) a bed-side lamp of power 40W

(c) a computer of power 300W

(d) a microwave of power 700W

(e) a hifi of power 100W

7. How much energy does a power supply of 230V give to a charge of 2 coulomb?

8. (a) How much energy is used by a 12V light bulb carrying a current of 2A for 5 seconds?

(b) How much energy is used by a 230V light bulb carrying a current of 0.3A for 8 seconds?

(c) How much energy is used by a 230V light bulb carrying a current of 0.5A for one hour?

(d) How long does it take a light bulb of voltage 230V and current 0.5A to use 1 million joules of electrical energy?

NUCLEAR DECAY

12.9 What happens to radioactive substances

when they decay?

Using skills, knowledge and understanding of how science works:

•  to explain how the Rutherford and Marsden scattering experiment led to the plum pudding. model of the atom being replaced by the nuclear model.

Skills, knowledge and understanding of how science works set in the context of:

•  The relative masses and relative electric charges of protons, neutrons and electrons.

•  In an atom the number of electrons is equal to the number of protons in the nucleus. The atom has no net electrical charge.

•  Atoms may lose or gain electrons to form charged particles called ions.

•  All atoms of a particular element have the same number of protons.

•  Atoms of different elements have different numbers of protons.

•  Atoms of the same element which have different numbers of neutrons are called isotopes.
•  The total number of protons in an atom is called its atomic number.

•  The total number of protons and neutrons in an atom is called its mass number.

•  The effect of alpha and beta decay on radioactive nuclei.

•  The origins of background radiation.

NUCLEAR FISSION & FUSION
12.10 What are nuclear fission and nuclear fusion?

Using skills, knowledge and understanding of how science works:

•  to sketch a labelled diagram to illustrate how a chain reaction may occur.

Skills, knowledge and understanding of how science works set in the context of:

•  There are two fissionable substances in common use in nuclear reactors, uranium 235 and plutonium 239.

•  Nuclear fission is the splitting of an atomic nucleus.

•  For fission to occur the uranium 235 or plutonium 239 nucleus must first absorb a neutron.

•  The nucleus undergoing fission splits into two smaller nuclei and 2 or 3 neutrons and energy is released.

•  The neutrons may go on to start a chain reaction.

•  Nuclear fusion is the joining of two atomic nuclei to form a larger one.

•  Nuclear fusion is the process by which energy is released in stars.
1. Explain how Geiger and Marsden's experiments with gold foil and alpha particles confirm the theory that atom consists of a tiny charged nucleus surrounded by mostly empty space.

2. Why would neutrons have not been used in the above experiment?

3. Draw a labelled diagram of an atom that contains 3 electrons, 3 protons and 2 neutrons. Your diagram should show clearly which of these particles are in the nucleus of the atom.

4. Define what is meant by:

(a) atomic number; (b) mass number; (c) isotopes

5. A neon (Ne) nucleus contains 10 protons and 11 neutrons. What are its atomic and mass numbers?

6. (a) What are the atomic and mass numbers of the atom in Q3? (b) Draw another diagram showing an isotope of the atom in Q3.

7. State, in symbol form, another isotope of neon from that in Q5
8. Why is radioactivity described as a random process?

9. What do ionising radiations do to atoms?

10. What is: (a) an alpha particle; (b) a beta particle;(c) a gamma ray.

11. How does a nucleus change when it emits:

(a) an alpha particle; (b) a beta-minus particle;

(c) a gamma ray

12. Copy and complete the equation shown below for an isotope of Uranium emitting an alpha particle.


13. Write a balanced nuclear equation for carbon 14 decaying by beta-minus emission. (some atomic numbers & symbols you may need are: boron (B)-5; carbon (C)-6; nitrogen (N)-7)

14. List two natural and two man-made sources of background radiation.

15. Explain why background radiation varies throughout the United Kingdom.
16. What is meant by 'nuclear fission'?

17. Apart from neutrons and daughter nuclei, what else is produced by the fission of U-235? 

18. Draw a diagram to explain what a chain reaction is. 

19. How can electricity be obtained from the process of nuclear fission?

20. Outline some of the problems with generating electricity using nuclear fission.

21. How do stars produce energy?
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