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Speed
1
Alison wants to calculate the speed of cars as they pass through a tunnel. She measures the time that it takes each car to go through the tunnel. Look at her results.

	Car
	Time (s)

	Fiat
	3.1

	Ford
	2.9

	Rover
	3.8

	Skoda
	2.8


(a)
Which car from the table is travelling the fastest?

(b)  As well as time, what other measurement does she need to calculate speed?

(c) What instrument does Alison use to measure the time taken for the cars to pass through the tunnel?
(d) The tunnel is 56m long. Calculate the speed of the Skoda.
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2
Look at the following graphs of distance against time.

(a)
Which graph shows a car moving at steady speed for the whole journey?

(b)
Describe the motion of the car in graph C.

3
Speed cameras are used to catch speeding cars. Find out how speed cameras work and why they usually take two pictures.

4
Chris walks to school. The graph is a distance–time graph of his journey.
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(a)
How far does he walk to school?

(b)
Calculate his speed in metres/minute for the first 10 minutes of the journey.

(c)
What is his average speed for the journey?

Speed

1
Brian travels at 54 km/hour. In one second he travels 15 m. Copy the table and put a tick in the correct box.

	Statement
	True
	False

	To travel 17 m in every second he needs to travel faster.
	
	

	If he travels slower it will take less than three seconds to travel 45 m.
	
	

	At 54 km/h he can reach a village 25 km away in less than 30 minutes.
	
	


2
Chris walks to school. The graph shows how he walks at different times during his journey. Look at the graph and answer the following questions.
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(a)
Calculate Chris’s speed during the first 100 seconds of his journey.

(b)
What is happening in part B of the graph?

(c)
How far does Chris walk to school?

(d)
How long does it take Chris to get to school?

(e)
What is the average speed of the journey?

(f)
If Chris did not stop on the way to school, how much quicker would he get there?

(g)
What would his average speed be without any stops?

3
Describe an investigation to find out how the angle of a ramp affects the speed of a toy car travelling down the ramp. Explain:

(a) how you will measure speed     (b) how you will make it a fair test     (c) what you think will happen.

4
Try to find out how a radar speed gun tells the police how fast cars are moving.

5
Many motorways now have average speed checks on them. Why do police think that these are better at keeping cars within the speed limits than single speed cameras?

Changing speed

1
(a) What is acceleration?     (b) What is the unit of acceleration?

2
The graph is a speed–time graph for a car journey.
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(a)
Which part(s) of the journey show(s) the car increasing in speed?

(b)
In which part(s) of the graph is the car accelerating?

(c)
Is the car accelerating in part E? Explain your answer.

(d)
In which part of the graph is the car decreasing in speed?

(e)
In which part(s) of the graph is the car travelling at a steady speed?

3
Ian and Janine measure the time that it takes cars to travel 100 m past their school. They each choose a different spot to make their measurements. 
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The table shows their results.

	Car
	Time taken to travel 100 m past Ian
	Time taken to travel 
100 m past Janine

	1
	6 seconds
	5 seconds

	2
	5 seconds
	5 seconds

	3
	7 seconds
	8 seconds

	4
	7 seconds
	6 seconds


(a)
Which car(s) are: (i) Speeding up?     (ii) Slowing down?     (iii) Travelling at a steady speed?

(b)
Ian wants to find the speed of car 2. Calculate the speed of car 2.

Changing speed
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1
The graph shows how the speed changes for four cars. 

(a) Which car is accelerating the most?     (b) Which car is accelerating the least?

(c) Describe the motion of car 4.     (d) Redraw the graph and draw a line on it to show a car slowing down (decelerating).

2
Nigel starts to run. It takes him 2 s to reach a speed of 9 m/s. Calculate his acceleration.
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3
The graph is a speed–time graph for a car journey.

(a)
What is the acceleration of the car in the first 6 seconds?

(b)
How far does the car travel in the first 60 seconds?

(c)
What is the acceleration of the car at 65 seconds?
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(d)
What is the average speed for the whole 100-second journey?

4
The diagram shows a car going round a 
corner at a steady speed of 10 m/s. 
The car is accelerating. Explain why.

5
Suliman sets out on his bike. He accelerates at the rate of 2 m/s2 for three seconds, then carries on at this speed for a further 10 s and then decelerates at 1 m/s2 until he stops.

(a)
On graph paper, draw a speed–time graph for this journey.

(b)
Use your graph to answer the following: (i) What is his maximum speed?     (ii) How long did his journey take?     (iii) How far did he travel?     (iv) What was his average speed?

Forces and motion

1
Look at the diagram.

[image: image13.jpg]



Write down which objects will:
(a)
speed up.

(b)
slow down.

(c)
stay at the same speed.

2
The diagram shows two lorries. Their engines both produce the same driving force.
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(a)
Which lorry has the greater acceleration? Explain your answer.

(b)
The acceleration of lorry A is 0.5 m/s2. Calculate the driving force of lorry A.

3
(a)
What is meant by ‘thinking distance’?

(b) 
Write down the factors that can increase thinking distance.

4
(a)
What is meant by ‘braking distance’?

(b)
Write down the factors that can increase braking distance.

5
How are thinking distance and braking distance related to stopping distance?

Forces and motion

1
(a)
Write down three factors that might increase thinking distance.

(b)
Write down three factors that might increase braking distance.

2
At 12 m/s the thinking distance is 9 m and the braking distance is 18 m.
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There is a gap of only 6 m between two cars travelling at 12 m/s.

(a)
Explain what will happen when the front car puts on its brakes.

(b)
What would be the minimum distance apart for the cars to drive safely at 12 m/s? Explain your answer.

3
A car has a mass of 1200 kg. The maximum braking force for the car is 3600 N.

(a)
Calculate the maximum deceleration of the car if the brakes are fully applied.

(b)
How long does it take to stop if the car is travelling at 12 m/s?

(c)
Use average speed = distance/time to calculate the braking distance for this car travelling at 12 m/s.

4
The diagram shows two lorries. Their engines both produce the same driving force.
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(a)
Which lorry has the greater acceleration? Explain your answer.

(b)
The acceleration of lorry A is 0.5 m/s2. Calculate the driving force of lorry A.

Work and power

1
 You do work whenever you move a force. Make a list of all the places where you did work on your way to school.

2
How are work and energy related?

3
(a)
What is meant by power?

(b)
An engine does 4000 J of work in 2 s. Calculate its power rating.

4
Sarah does her shopping. The average force needed to push the trolley is 60 N. She pushes the trolley a distance of 300 m.
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How much work does she do?

5
Frank and George both do work.
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Every hour, Frank lifts 30 flags weighing 30 kg onto a lorry 1.5 m high.

Every hour, George lifts 40 flags weighing 40 kg onto a lorry 1.2 m high.

(a)
Who does the most work, Frank or George?

(b)
How much power does (i) Frank develop and (ii) George develop? 
(1 hour = 3600 seconds)

6
Use magazines/websites to research the power rating and fuel consumption of different cars. Try to find a relationship between the power output and the fuel consumption.

Work and power

1
The braking distance of a car travelling at 16 m/s is 24 m. A car has a maximum braking force of 4000 N. Calculate the work done in stopping the car.

2
Oliver and Phil have identical cars. On the same journey, Oliver gets 42 miles for each gallon of fuel used, but Phil only gets 35 miles for each gallon. They swap cars, but Phil still has a worse fuel consumption than Oliver. Suggest why.

3
Use magazines/websites to research the power rating and fuel consumption of different cars. Try to find a relationship between the power output and the fuel consumption.

4
Ramon works on the top floor of a building. He takes the lift each day. The lift travels up 30 m. The lift has a weight of 4800 N. Ramon weighs 1200 N. The useful power developed by the lift motor is 18,000 W.

(a)
How long does it take the lift to get Ramon from the ground to his floor?

(b)
When the lift is fully loaded with 12 people, it takes longer to get to the top floor. Explain why.

5
Tilly drops darts into a cork mat. She measures how far the dart goes into the mat and the speed of the dart. The table shows her results.

	Speed of dart (m/s)
	Distance dart goes into mat (cm)

	6.2
	1.00

	5.5
	0.75

	4.9
	0.60

	4.5
	0.5

	4.0
	0.4

	3.2
	0.25


(a)
Plot a graph of these results.

(b)
Use your graph to find the effect of doubling the speed on the penetration depth.
Energy on the move

1
Cars can use a lot of different fuels. Write down the two most common fuels used by cars in England and Wales.
2
Some road vehicles used coal as a fuel.

(a)
Why is coal no longer used as a fuel for road vehicles?

(b)
Some trains are electrically powered. They travel long distances at high speed. Why is this not possible in electrically powered cars?

(c)
A solar powered car has been built. Explain why this is of little use in Britain.
3
Look at the list of objects.

parachutist falling        books on a shelf        car parked at roadside        aeroplane flying
football going into net        stone thrown upwards to highest point

Which of the items shown has kinetic energy?
4
Copy and complete the following sentence. Choose words from the list to fill the gaps.

colour     speed     green     temperature     heavy     stationary     mass
volume     moving
Cars that have kinetic energy are always ________. The amount of kinetic energy that a car has depends upon its ________ and its ________.
5
Most cars and lorries use petrol or diesel for fuel. Some cars and vans are run on electricity instead. Find out about the advantages and disadvantages of using electricity to power cars.

Energy on the move

1
Describe the advantages and disadvantages of using electricity to power road vehicles.

2
Wendy says that the braking distance at 4 m/s is twice the braking distance at 2 m/s for a car of mass 500 kg.

(a)
Complete the following table:

	Speed (m/s)
	Kinetic energy (J)

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	


(b)
From your table, plot a graph of speed (horizontal axis) against kinetic energy (vertical axis).

(c)
Use the graph to explain whether Wendy’s statement is correct.
3
Glyn is a driving instructor. He notices that the fuel consumption in his car changes depending on who is driving and which route they take. Explain how this can happen. In your answer write about:

· the route that gives the worst fuel consumption.

· the route that gives the best fuel consumption.

· the driving style of the drivers and how this affects fuel consumption.

Crumple zones

1
Some of the safety features in cars are designed to absorb energy in a crash and reduce injuries. Make a list of the safety features in a car that try to reduce injury in this way.
2
Some safety features are called active safety features.

(a)
What is an active safety feature?

(b)
Give three examples of active safety features in modern cars.
3
Some safety features are called passive safety features.

(a)
What is a passive safety feature?

(b)
Give three examples of passive safety features in modern cars.
4
(a)
Describe how a passive safety feature can make driving safer.

(b)
Describe how an active safety feature can make driving safer.
5
Describe how seatbelts reduce injuries in a crash. In your answer:

· explain how the energy changes.

· explain what happens to the seatbelt.
6
Val has a car. Her seatbelt stops working and she gets a replacement seatbelt from an old car in a scrap yard. Is this sensible? Explain your answer.
7
Design some model crumple zones from paper and explain how you could test them to find out which was the best.

Crumple zones

1
In an accident, wearing a seatbelt can reduce injury. Explain how.

2
Electric windows are a safety feature of a car.

(a)
Are electric windows an active or a passive safety feature?

(b)
Describe how electric windows can make a car safer.

3
The graphs show how speed of a driver changes with time in a car crash.
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(a)
(i)
How long does it take for a driver to stop with an air bag?

(ii)
How long does it take for a driver to stop without an air bag?
(b)
Use the formula acceleration = change in speed/time taken to calculate the acceleration (deceleration) of the driver in each case. The driver has a mass of 
80 kg.

(c)
Use ideas of force to explain how the air bag reduces injury.

4
ABS brakes allow a driver to stop quickly and safely, especially in icy conditions. Explain how, using ideas of forces and friction in your answer.

Falling safely

1
(a)
How does the speed of a ball change when it is dropped from a bedroom window?

(b)
What causes this change in speed?

2
(a)
What is drag?

(b)
How can it be reduced?
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3
Look at the diagram of a parachutist.

(a)
In what direction is the drag?

(b)
In what direction is the weight?

(You may draw a diagram of the 
parachute and indicate the directions 
with arrows if you wish.)

4
In space there is no air resistance. How can spacecraft slow down when travelling in space?

5
Ian dropped a coin and a shuttlecock from a height of 10 m. The coin reached the ground first. He did the same test on the Moon. Suggest how the result would be different. Explain your answer.

6
Plan an investigation to show how the maximum speed of an object depends on its shape.

Falling safely

1
The diagram is a speed–time graph of a ball falling through air.
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(a)
Explain, in terms of forces, why the graph is this shape.

(b)
What name is given to the maximum speed that an object can reach?

(c)
The initial acceleration is approximately 10 m/s2. What name is given to this acceleration?

2
Plan an investigation to find out how the terminal speed of an object depends on its weight. Make a prediction as to what would be the results.

3
The picture shows a lorry.
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Suggest reasons why there is a deflector attached to the roof of the cab. Your answer should describe the forces acting and their effect.

4
“The acceleration due to gravity (g) is the same all over the Earth.” How would you prove or disprove this statement?

5
Jamil starts to move his car. His acceleration is 5 m/s2. When he is travelling at 60 mph (28 m/s) he can only accelerate at 1 m/s2. Explain the reasons for this in terms of the forces acting upon the car.

The energy of games and theme rides

1
Look the list of objects:

parachutist falling     car travelling on flat road     book on table     aeroplane flying at 1500 m     boy climbing stairs

(a)
Which object(s) have just potential energy?

(b)
Which object(s) have just kinetic energy?

(c)
Which object(s) have both potential and kinetic energy?

(d)
Which object(s) are losing potential energy?

(e)
Which object(s) are gaining potential energy?
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2
Julie is on a swing.

(a)
How does her potential energy change as she moves from A to C?

(b)
How does her kinetic energy change as she moves from A to C?

(c)
Where does she have the greatest kinetic energy?

(d)
Where does she have the greatest potential energy?

3
Kevin drives his lorry at 10 m/s. He increases his speed to 20 m/s. The mass of his lorry is 6000 kg.     (a) How has the kinetic energy of the lorry changed?     (b) Kevin puts a 6000 kg load on his lorry. How does this change the kinetic energy of the lorry?

4
The table gives information about five objects.

	Object
	Height above ground (m)
	Mass (kg)

	A
	2
	2

	B
	2
	4

	C
	2
	6

	D
	3
	2

	E
	3
	6


(a)
Which object has the greatest potential energy?

(b)
Which object has the lowest potential energy?

The energy of games and theme rides
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1
Julie is on a swing.

(a)
How does her potential energy change as she moves from A to C?

(b)
How does her kinetic energy change as she moves from A to C?

(c)
Where does she have the greatest kinetic energy?

(d)
Where does she have the greatest potential energy?

2
Bernard is on the Moon. He holds a ball 2 m from the ground. The ball has a potential energy of 5 J.

(a)
What happens to the potential energy as the ball falls?

(b)
What is the kinetic energy of the ball just before it hits the ground?

3
The graph shows how the speed of a parachutist changes in the first part of his fall after he has left the plane.


(a)
Describe the energy changes during the first part of the jump.

After he opens his parachute, he rapidly reaches his terminal speed. At this speed kinetic energy does not change.

(b)
What happens to the potential energy that he continues to lose?

4
Liam throws a ball of mass 2 kg upwards, with a kinetic energy of 80 J. The gravitational field strength is 10 N/kg. What height will it reach before it has lost all its kinetic energy?

P3a Speed

Foundation

1
(a) Skoda
[1]

(b) Distance
[1]

(c) Stopwatch/stopclock
[1]

(d) Speed = d/t =56/2.8 =20m/s
[3]

2
(a) Graph B
[1]

(b) The car moves at a steady speed and then stops

3
Answers to include: detectors select speeding cars, markings on road, first flash takes picture, second flash takes second picture, distance car moved can be measured, time between flashes known, speed can be calculated.
max [7]

4
(a) 800m 
[1]

(b) 500/50 = 10 (metres/minute)
[2]

(c) average speed = total distance/total time  = 800/20 = 40 metres/minute
[3]

Higher

1
True/false/true
[3]

2
(a) speed = distance/time = 500/10 = 50 (m/min)
[3]

(b) stationary
[1]

(c) 800 m
[1]

(d) 20 minutes
[1]

(e) 40 m/min
[1]

(f) 5 minutes
[1]

(g) 53 m/min
[1]

3
Answers to include: raise the ramp, measure height or angle, time car over a fixed distance at bottom to calculate speed


Steeper the ramp – greater the speed
[1]

4
Answer to include: sends out radar beam, reflected from car, change of frequency gives measure of speed
[1]

5
Cars slow down for cameras and then speed up, this checks speed (average) over the whole journey
[1]


P3b Changing speed
Foundation

1
(a) Change in speed per second
[1]

(b) Metres per second squared (m/s2)
[1]

2
(a) A and C
[1]

(b) A, C and E
[1]

(c) Yes: there is a change in speed
[1]

(d) E
[1]

(e)  B and D
[1]

3
(a)
(i) Cars 1 and 4
[1]

(ii) Car 3
[1]

(iii) Car 2
[1]

(b) Speed = d/t = 100/5 = 20 m/s
[3]

Higher

1
(a) Car 1
[1]

(b) Car 4
[1]

(c) Steady speed
[1]

(d) Line sloping from high to low
[1]

2
acceleration = change in speed/time = 9/2 = 4.5 m/s2 
[3]

3
(a) 18/6 = 3 m/s2
[1]

(b) distance = area of graph
[1]

= 54 x 18 + ½ x 6 x 18
[1]

=  1026 m
[1]

(c) 12/10 = 1.2 m/s2
[2]

(d) distance = 1026 + 1140 = 2166 m
[2]

average speed = total distance/total time

= 2166/100 = 21.66 m/s
[3]

4
The car is changing direction
[1]

5
(a) Correct slope of +2 for first three seconds
[1]

Horizontal line for next 10 seconds
[1]

Correct slope of -1 to zero 
[1]

(b)
(i) 6 m/s
[1]

(ii) 19 s
[1]

(iii) 87 m
[1]

(iv) 87/19 = 4.6 m/s
[2]

P3c Forces and motion

Foundation

1
(a) A and B
[2]


(b) D
[1]


(c) C
[1]

2
(a) Lorry B
[1]

It has less mass
[1]

But the same driving force 
[1]

(b) f = ma; f = 20,000 x 0.5 =10,000 N
[3]

3
(a) The distance travelled while the brain thinks about stopping
[1]

(b)  alcohol, drugs, tiredness, distractions, illness, speed, etc
[1] each

4
(a) the distance the car travels while braking
[1]

(b) slippery road, bald tyres, faulty brakes, increased speed, etc.
[1] each

5
Stopping distance = thinking distance + braking distance
[1]

Higher

1
(a) alcohol, drugs, tiredness, higher speed, illness, etc
[3]

(b) slippery road surface, bald tyres, faulty brakes, higher speed, etc.
[3]

2
(a) When the rear driver sees the brake lights, the front driver has only the braking distance to cover 
[1]
The rear driver has both the thinking distance and braking distance to cover
[1]

The front driver will stop in 18 m 
[1]

The rear driver needs 27 m 
[1]

The rear driver only has 18 + 6 = 24 m
[1]

Rear driver collides with driver in front
[1]

(b) 27m
[1]

Driver needs 9m to think + 18m to brake
[1]

3
(a) f = ma; 3600 = 1200 x a; a = 3 m/s2
[3]

(b) Time = change of speed/accel = 4 s 
[2]

(c) Average speed = (12 + 0)/2 = 6 m/s

distance = speed x time = 6 x 4 = 24 m
[3]

4
(a) Lorry B
[1]

It has less mass
[1]

But the same driving force
[1]

(b) f = ma; f = 20,000 x 0.5 = 10,000 N
[3]

P3d Work and power
Foundation

1
List could include climbing stairs, carrying bags, getting onto bus, opening door, etc.

2
Work = energy transferred
[1]

3
(a) Power = work done each second
[1]

(b) 4000/2 = 2000 W
[one mark for unit][3]

4
Work = force x distance

= 60 x 300 = 18000 J
[3]

5
(a) Frank: Work = 30 x 30 x 1.5 = 1350 (J)

George: Work  = 40 x40 x 1.2 = 1920 (J)

George does the most work.
[1]

(b)
(i) Frank: Power = 1350/3600 = 0.375 W
[2]

(ii) George: Power = 1920/3600 =  0.533 W
[2]

6
The greater the power output the more fuel used.

Higher

1
Work = force x distance = 4000 x 24 = 96000 J
[2]

2
Phil accelerates harder, brakes more often, travels at a higher speed, uses lower gears
[3]

3
Outcome of research is that higher-powered cars usually have a worse fuel consumption


4
(a) work = 30 x 6000 = 180,000 J
[2]

power = work/time
[1]

time = work/power = 90,000/18000
[1]

 = 10 s
[1]

(b) more people mean more weight
[1]

more work has to be done
[1]

motor only supplying 18,000 J/s
[1]

5
(a) graph plotted correctly, smooth curve drawn
[2]

(b) speed selected, correct penetration measured
[1]
speed doubled, correct penetration measured
[1]

doubling speed quadruples penetration
[1]

P3e Energy on the move

Foundation
1
Diesel and petrol 
[2]

2
(a) e.g. It causes pollution
[1]

Needs to make steam/time to get ready
[1]

Have to keep stoking fire
[1]

Noisy/dirty
[1]

(b) e.g. That trains get electricity from overhead cables
[1]

Cars would need batteries
[1]

Cannot store that much electricity in batteries
[1]

(c) Not enough sunlight to operate continuously 
{1]

3
Parachutist/aeroplane/football
[3]

4
Moving/mass/speed
[3]

5
Answers should include: clean at point of use/pollutes at power station/limited range/limited speed/batteries are large and heavy/take up space/need to recharge/limited recharging places/take time to recharge/slower than refilling petrol vehicle/vehicles are quiet
[8]

Higher

1

Answers should include: clean at point of use/pollutes at power station/limited range/limited speed/batteries are large and heavy/take up space/need to recharge/limited recharging places/take time to recharge/slower than refilling petrol vehicle/vehicles are quiet
[8]

2
(a) 250, 1000, 2250, 4000, 6250, 9000
[6]

(b) smooth curve, points correctly plotted
[2]

(c) she is wrong: doubling speed increases energy four times
[2]

3
Answers to include: poor fuel consumption – lots of stops/traffic lights/steep hills/

aggressive driving/uses brakes a lot/slow speed/low gears/very high speed

good fuel consumption: few stops/flat roads/steady speed/little use of brakes/
top gear most of time/moderate 20 mps speed.

P3f Crumple zones
Foundation

1
Airbags, crumple zones, seatbelts, padded facia panels 
[each 1]

2
(a) A safety feature that takes action itself to prevent accidents
[1]

(b) antilock brakes/ABS, traction control, safety cages
[3]

3
(a) Ideas of a feature that makes a car safer, but does not take any action itself. It usually makes it easier or more comfortable for the driver
[1]

(b) cruise control, air conditioning, electric windows, adjustable seats, paddle switches
[3]

4
(a) correct explanation, e.g. air conditioning keeps driver more comfortable, alert; electric windows reduce the time that the hand is off the steering wheel and thinking about another action, i.e. winding window.
[1]

(b) correct explanation e.g. seatbelt prevents person hitting windscreen/ reduces force on person/reduces injury
[1]

5
The kinetic energy of  the car; is absorbed by the seat belt stretching; the longer it takes to stretch, the lower the force on the body; reducing injury; the seat belt stretches, becomes partially damaged
[each 1]

6
Not a good idea; do not know the history of the belt; may have been damaged in a 
crash
[each 1]

7
There is no answer to this as it is an activity. Tubes of different diameter can be made and fastened together, tested by adding weights vertically or fastening to a trolley horizontally and crashed into wall. The methods are limitless.
Higher

1
Absorbs energy, increases the stopping time, reduces the forces on the body
[3]

2
(a) Passive 
[1]

(b) e.g. to open window you need to take hand off wheel and turn handle, this is distraction, easier to open window from button by driver
[3]

3
(a)
(i) 0.5 s
[1]

(ii) 0.2 s
[1]
(b)
(i) 15/0.5 = 30 m/s2
[2]

15/0.2 = 75 m/s2
[2]

(ii) f = ma

= 80 x 30 = 2400 N with airbag
[1]

= 80 x 75 = 6000 N without airbag
[1]

Forces much bigger without airbag
[1]

This causes greater injury
[1]

4
e.g. on icy roads cars soon slide
[1]

The frictional force is reduced when a car starts to slide
[1]

ABS releases and applies the brakes
[1]

Every time the car starts to skid
[1]

This allows the tyres to regain their grip
[1]

Reducing the stopping distance
[1]

P3g Falling safely

Foundation

1
(a) Increases
[1]

until it gets to its maximum speed
[1]

(b) Gravity
[1]

2
(a) A force
[1]

that is trying to stop movement
[1]

usually caused by air
[1]

(b) Streamline shape
[1]

Reduce speed
[1]

3
(a) Upwards
[1]

(b) Downwards
[2]

4
Fire a rocket
[1]

in the opposite direction to the motion
[1]

5
Both hit the ground together
[1]

No air resistance/drag on the Moon
[1]

6
Plan to include different shapes of the same mass, e.g. pieces of plasticine dropped through water or pieces of paper, different shapes, dropped through air

Higher

1
(a) Gravity causes ball to accelerate
[1]

At the start, drag = 0
[1]

Drag increases with speed
[1]

Resultant acceleration decreases with speed
[1]

Eventually drag = weight
[1]

Acceleration now zero
[1]

(b) Terminal speed
[1]

(c) Acceleration due to gravity
[1]

2
Predictions should include: greater the weight, greater the terminal speed

3
Without deflector, air would hit the front
[1]

causing large drag
[2]

Deflector sends air over lorry
[1]

reducing drag
[1]

Allows lorry to go further
[1]

reducing fuel costs
[1]

4
Perform experiments to calculate acceleration at different places on Earth
[1]

Compare the results
[1]

5
At start, drag = 0; driving force of car allows acceleration of 5 m/s2
[1]

At 28 m/s drag is much greater
[1]

Driving force overcomes drag
[1]

Net force for acceleration is less
[1]

allowing acceleration of only 1 m/s2
[1]

P3h The energy of games and theme rides
Foundation

1
(a) Book
[1]

(b) Car
[1]
(c) Parachutist/aeroplane/boy
each [1]

(d) Parachutist
[1]

(e) Boy
[1]
2
(a) Decreases A to B
[1]

(b) Increases B to C
[1]

(c) B
[1]

(d) A and C
[1]

3
(a) Increased four times (or increases from 300,000 J to 1,200,000 J)
[1]

(b) doubles
[1]

4
(a) E
[1]

(b) A
[1]

Higher

1
(a) Decreases A to B
[1]

(b) Increases  B to C
[1]

(c) B
[1]

(d) A and C
[1]

2
(a) decreases
[1]

(b) 5 J
[1]

3
(a) Potential energy decreases
[1]

Kinetic energy increases
[1]

Loss in PE = gain in KE
[1]

(b) Transferred to heat due to friction with air
[1]

4
Loss in KE = gain in PE
[1]

at maximum height PE = 80 J
[1]

mgh = 80
[1]

2 ( 10 ( h = 80
[1]

h = 4 m
[1]

Speed 

1
Solve the clues and fill in the squares to find out what you shouldn’t be doing in the shaded squares.
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1
If we do not speed up or slow down we are travelling at a ________/________.
2
Device used to time how long it takes to travel a distance.
3
A straight-line graph has one of these.

4
The unit we use to measure distance.
5
It takes your photo if you are speeding.

6
Seen on the road near to number 5 above.

7 How far you travel.

8 A distance–time graph has a _________ line to show a steady speed.

2
True or false? Put T or F in the boxes.
[F]

	Speed cameras usually take two photos.
	

	
	

	Increasing speed decreases the distance you travel in the same time.
	

	
	

	Speed can be worked out as distance x time.
	

	
	

	The unit of speed is m/s.
	


3
Fill in the gaps using words from the list.
[H]

distance     time     speed     gradient     steeper     horizontal     reduce 

Increasing the ________ will decrease the ________ to travel a certain ________. On a distance–time graph a greater ________ is indicated by a ________ gradient.

4
A car travels 18,000 m in half an hour. What is its speed in metres per second?
[F]
________________________________________________
5
If a car travels at 4 m/s, how far will it travel in an hour?
[H]
________________________________________________
6
How long will it take to travel 40 m if you are travelling at 5 m/s? 
[H]
________________________________________________
Changing speed

1
Solve the clues and fill in the squares to find out, in the shaded squares, what you should be doing if you are going too fast.
[F]
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1
Measured in metres.
2
On a speed–time graph a straight ____ shows a constant acceleration.
3
On a speed–time graph a __________ shows a constant speed.

4
On a speed–time graph a negative gradient means going _________.
5
Measured using a stopwatch.

6
A steep one means lots of acceleration.

2
True or false? Put T or F in the boxes.
[F]

	More acceleration means steeper gradient on a speed–time graph.
	

	
	

	Acceleration is calculated as change in speed/time taken.
	

	
	

	Acceleration is measured in m/s.
	


3
Fill in the gaps using words from the list. Choose three different words from the list.
[H]

distance     time     speed     direction     gradient     acceleration     horizontal

Increasing the ______ is called acceleration. The units of __________ are m/s2. Acceleration can also mean changing __________.

4
A car increases its speed from 8 m/s to 18 m/s in 100 seconds. What is its acceleration in metres per second per second?
[F]

_______________________________________________________
5
If a car accelerates from 3 m/s at 4 m/s2 for 20 seconds, what is the top speed it reaches?
[H]
_______________________________________________________
6
How long will it take to accelerate from 4 m/s to 16 m/s if the acceleration of the car is 2 m/s2? 
[H]
_______________________________________________________
Forces and motion

1
True or false? Put T or F in the boxes.
[F]

	Force is calculated as mass x acceleration.
	

	
	

	Stopping distance = thinking distance + braking distance.
	

	
	

	Braking distance is shorter in icy or wet conditions.
	

	
	

	Thinking distance is increased when you are tired or have been drinking alcohol.
	

	
	

	Stopping distance is shorter if you are travelling faster.
	


2
Fill in the gaps using words from the list. Choose five different words from the list.
[H]

slowly     crash     speeding     fast     stop     bald tyres     drunk     icy

It is dangerous to travel too ____ because you will take longer to ____. Your stopping distance is longer if you are ______ or you are ______ or your car has ________.

3
Calculate the force required to make a car of mass 1000 kg accelerate at 4 m/s2.
[H]

________________________________________________________
4
A car has a force of 5000 N exerted by its engine and its mass is 1000 kg.

(a)
What acceleration would you expect? ____________________________________
(b)
What speed would you get up to 10 s after setting off?
[H]
_____________________________________________________
5.
Arrange the following in order of force needed to move the object, with the smallest first.

(a)
A 5 kg mass of lead falling at constant velocity through thick treacle. __
(b)
A 2 kg bag of sugar with an acceleration of 1.5 m/s2 across a smooth surface. __
(c)
A 500 g jar of jam with an acceleration of 8 m/s2 with an opposing frictional force of 2N. __
(d)
A 100g apple with an acceleration of 10 m/s2falling freely under gravity. __
Work and power

1
Solve the clues and fill in the squares and find a famous scientist in the shaded squares
[F]
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1
How quickly work is done.
2
Unit of power.

3
Power = work done / _______.
4
Unit of work.

5 Needed to do work.

2
True or false? Put T or F in the boxes.
[F]

	The unit of energy is the watt.
	

	
	

	The unit of power is the watt.
	

	
	

	Work done = force x distance moved.
	

	
	

	Power = work done x time taken
	


3 
Fill in the gaps using words from the list. Choose three words from the list.
[F]

fuel     pollution     power     energy     larger     smaller

Cars have different power ratings. A car with a ____ power rating will use more ____ to travel the same distance. This means that it uses more ____ and therefore produces more _______ to travel the same distance.

4
If you have to use 45 N force to push a box 25 m across a room, how much energy have you used? __________________________________________
[H]

5
If you use 2000 J energy to move a 20 kg mass, how far have you moved it?
[H]
__________________________________________
6
If you use 2000 J energy in only 100 seconds, what power are you using? 
[H]

__________________________________________
7
If you work for 25 seconds and your power is 200W, how much energy have you used?
[H]

__________________________________________
Energy on the move
1
True or false? Put T or F in the boxes.
[F]

	A sleeping dog has kinetic energy.
	

	
	

	A car moving at constant speed has kinetic energy.
	

	
	

	An athlete running has kinetic energy.
	

	
	

	A parachutist falling has kinetic energy
	

	
	

	A battery in a toy has kinetic energy
	


2
From the list below, put a YES for the things that increase a car’s fuel consumption, put NO for the things that decrease a car’s fuel consumption and put a O if it makes no difference to the car’s fuel consumption.

	Driving faster.
	

	
	

	Having a roof rack on the car.
	

	
	

	Having a silver or white colour car rather than darker colours.
	

	
	

	Having a heavier car.
	

	
	

	Having a car with a small size engine.
	


3
Fill in the gaps using words from the list. Choose six different words from the list.
[H]

pollution     gas     coal     batteries     oil     petrol     diesel     fossil fuels     electricity
solar cells     recharged

The main fossil fuels used in road transport are ______ and ______. Electricity can also be used to drive cars that run on ______ and ______. Pollution is a problem for cars that use ______. Cars that use batteries also cause pollution as the batteries have to be ______ and the power station causes ______ when it generates electricity. 

4
Calculate the kinetic energy of a person who weighs 50kg and can run at 2 m/s.
[H]

________________________________________________
5
Calculate the kinetic energy of a car that weighs 1000kg and travels at 20 m/s
[H]

________________________________________________
Crumple zones

1
Fill in the words to find out what keeps a car going
[F]
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1
Should be done up as soon as you get in the car.

2
Stops the wheels spinning.

3
Stops the car skidding.

4
The zone that collapses in a crash.

5
Fill with air to stop injury in a crash.

6
Stops the car body caving in if the car rolls.
2
The list below includes many safety features of modern cars. Fill in the gaps using words from the list.
[H]

electric windows     cruise control     seat belts     crumple zones     traction control
paddle shift controls     ABS brakes     airbags     adjustable seating

Modern cars have many safety features. Active safety features make something happen to stop an accident or prevent injury. Active safety features include _________, ____________ and __________. Passive safety features also make driving safer. These include ____________, ____________, ____________ and ____________. The safety features that are designed to absorb energy in a crash are ____________, ____________ and ____________. 

3
Complete these sentences:
[H]

The forces in a crash can be reduced by ____________________________________
____________________________________.
Seat belts and crumple zones are useful in a crash because _____________________
____________________________________.
ABS brakes reduce braking distances because _______________________________
____________________________________.
Falling safely

1
True or false? Put T or F in the boxes.
[F]

	Falling objects on Earth slow down as they fall.
	

	
	

	Frictional forces act against movement.
	

	
	

	Frictional forces cannot be reduced.
	

	
	

	The shape of a moving object can affect its top speed.
	

	
	

	Gravity pulls falling objects towards the ground.
	

	
	

	There is no drag on falling objects on the Earth.
	

	
	

	There is no drag on falling objects on the moon.
	


2
Draw arrows to join the correct cause and effect.
[H]
Cause
Effect
Drag force is greater than gravity
Object increases speed as it falls

Drag force is the same as gravity
Object falls at constant speed

Drag force is less than gravity
Object slows down as it falls

3
Fill in the gaps using words from the list. Choose five different words from the list.
[H]

terminal     balanced     unbalanced     accelerate     greater     smaller     equal

When an object maintains a steady speed it has _______ forces on it. If the forces on it are _______ then it will accelerate or decelerate. If it is falling and the force of gravity is _______ than the drag (air resistance) then it will speed up. As the drag increases it will eventually _______ the force of gravity and the object will fall at a constant speed, called its _______ speed.

4
Complete these sentences.
 [F]

(a)
Frictional forces include ____________________________.
(b)
Deflectors on lorries and caravans increase the top speed because ______________
_____________________.
(c)
A sports car is designed to have a wedge shape because ______________________
_____________________.
(d)
Objects falling on the moon all fall at a constant rate because _________________
_____________________.
(e)
The feathers on shuttlecocks in badminton are designed to ____________________
_____________________.
The energy of games and theme rides

1
Solve the clues to fill in the crossword below
[F]
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1
On a planet with higher gravity you have a greater              .
2
The energy of movement.

3
The energy you have because of your position above the Earth.

4
Slows things down.

5
You need to know this value to work out the potential energy of an object.

6
The name of the force that acts towards the centre of the earth.

2
True or false? Put T or F in the boxes.
[F]

	Doubling the mass of an object doubles its kinetic energy.
	

	
	

	Doubling the speed of an object doubles its kinetic energy.
	

	
	

	Doubling the height of an object doubles it potential energy.
	

	
	

	Doubling the mass of an object doubles its potential energy.
	


3
Fill in the gaps using words from the list.
[H]

friction     potential     joules     kinetic     speed     energy

As an object falls it converts its _______ energy to _______ energy. This is why it speeds up as it falls. If it falls at its terminal velocity its _______ energy does not increase. Instead its _______ energy does work against _______ as it falls.

4
(a)
Calculate the potential energy of a person who has a mass of 50 kg and is 20 m above the ground (assume that the force of gravity if 10N/kg). 
[H]

___________________________________
(b)
Calculate how high off the ground an object is if it has 600 J potential energy and it weighs 30 N.

___________________________________
Speed 

1
Solve the clues and fill in the squares to find out what you shouldn’t be doing in the shaded squares.
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1
If we do not speed up or slow down we are travelling at a ________/________.
2
Device used to time how long it takes to travel a distance.
3
A straight-line graph has one of these.

4
The unit we use to measure distance.
5
It takes your photo if you are speeding.

6
Seen on the road near to number 5 above.

9 How far you travel.

10 A distance–time graph has a _________ line to show a steady speed.

2
True or false? Put T or F in the boxes.
[F]

	Speed cameras usually take two photos.
	T

	
	

	Increasing speed decreases the distance you travel in the same time.
	F

	
	

	Speed can be worked out as distance x time.
	F

	
	

	The unit of speed is m/s.
	T


3
Fill in the gaps using words from the list.
[H]

distance     time     speed     gradient     steeper     horizontal     reduce 

Increasing the speed will decrease the time to travel a certain distance. On a distance–time graph a greater speed is indicated by a steeper gradient.

4
A car travels 18,000 m in half an hour. What is its speed in metres per second?
[F]
Speed = distance/time = 18,000/(30x60) = 10 m/s
5
If a car travels at 4 m/s, how far will it travel in an hour?
[H]
Distance = speed x time = 4 x 60 x 60 = 14,400 m
6
How long will it take to travel 40 m if you are travelling at 5 m/s? 
[H]
Time taken = distance/speed = 40/5 = 8 s
Changing speed

1
Solve the clues and fill in the squares to find out, in the shaded squares, what you should be doing if you are going too fast.
[F]
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1
Measured in metres.
2
On a speed–time graph a straight ____ shows a constant acceleration.
3
On a speed–time graph a __________ shows a constant speed.

4
On a speed–time graph a negative gradient means going _________.
5
Measured using a stopwatch.

6
A steep one means lots of acceleration.

2
True or false? Put T or F in the boxes.
[F]

	More acceleration means steeper gradient on a speed–time graph.
	T

	
	

	Acceleration is calculated as change in speed/time taken.
	T

	
	

	Acceleration is measured in m/s.
	F


3
Fill in the gaps using words from the list. Choose three different words from the list.
[H]

distance     time     speed     direction     gradient     acceleration     horizontal

Increasing the speed is called acceleration. The units of acceleration are m/s2. Acceleration can also mean changing direction.

4
A car increases its speed from 8 m/s to 18 m/s in 100 seconds. What is its acceleration in metres per second per second?
[F]

Acceleration = speed change/time taken = (18 – 8)/100 = 0.1 m/s2
5
If a car accelerates from 3 m/s at 4 m/s2 for 20 seconds, what is the top speed it reaches?
[H]
Speed change = accel x time taken = 4 x 20 = 80. Top speed = 3 + 80 = 83 m/s
6
How long will it take to accelerate from 4 m/s to 16 m/s if the acceleration of the car is 2 m/s2? 
[H]
Time taken = speed change/accel = (16 - 4)/2  = 12/2 = 6s
Forces and motion

1
True or false? Put T or F in the boxes.
[F]

	Force is calculated as mass x acceleration.
	T

	
	

	Stopping distance = thinking distance + braking distance.
	T

	
	

	Braking distance is shorter in icy or wet conditions.
	F

	
	

	Thinking distance is increased when you are tired or have been drinking alcohol.
	T

	
	

	Stopping distance is shorter if you are travelling faster.
	F


2
Fill in the gaps using words from the list. Choose five different words from the list.
[H]

slowly     crash     speeding     fast     stop     bald tyres     drunk     icy

It is dangerous to travel too fast because you will take longer to stop. Your stopping distance is longer if you are tired or you are drunk or your car has bald tyres.

3
Calculate the force required to make a car of mass 1000 kg accelerate at 4 m/s2.
[H]

Force = mass x acceleration = 1000 kg x 4 m/s2 = 4000 N

4
A car has a force of 5000 N exerted by its engine and its mass is 1000 kg.

(a)
What acceleration would you expect? Accel = force/mass = 5000/1000  = 5 m/s2
(b)
What speed would you get up to 10 s after setting off?
[H]
Speed change = acceleration x time taken = 5 x 10 = 50 m/s
5.
Arrange the following in order of force needed to move the object, with the smallest first.

(a)
A 5 kg mass of lead falling at constant velocity through thick treacle. 1
(b)
A 2 kg bag of sugar with an acceleration of 1.5 m/s2 across a smooth surface. 3
(c)
A 500 g jar of jam with an acceleration of 8 m/s2 with an opposing frictional force of 2N. 4
(d)
A 100g apple with an acceleration of 10 m/s2falling freely under gravity. 2
Work and power

1
Solve the clues and fill in the squares and find a famous scientist in the shaded squares
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1
How quickly work is done.

2
Unit of power.

3
Power = work done / _______.
4
Unit of work.

6 Needed to do work.

2
True or false? Put T or F in the boxes.
[F]

	The unit of energy is the watt.
	F

	
	

	The unit of power is the watt.
	T

	
	

	Work done = force x distance moved.
	T

	
	

	Power = work done x time taken
	F


3 
Fill in the gaps using words from the list. Choose three words from the list.
[F]

fuel     pollution     power     energy     larger     smaller

Cars have different power ratings. A car with a larger power rating will use more fuel to travel the same distance. This means that it uses more energy and therefore produces more pollution to travel the same distance.

4
If you have to use 45 N force to push a box 25 m across a room, how much energy have you used? work done = force x distance moved = 45 x 25 = 1125 J
[H]

5
If you use 2000 J energy to move a 20 kg mass, how far have you moved it?
[H]
distance moved = work done/force = 2000/20 = 100 m
6
If you use 2000 J energy in only 100 seconds, what power are you using? 
[H]

power = work done/time taken = 2000/100 = 20 W

7
If you work for 25 seconds and your power is 200W, how much energy have you used?
[H]

Work done = power x time = 200 x 25 = 5000J
Energy on the move
1
True or false? Put T or F in the boxes.
[F]

	A sleeping dog has kinetic energy.
	F

	
	

	A car moving at constant speed has kinetic energy.
	T

	
	

	An athlete running has kinetic energy.
	T

	
	

	A parachutist falling has kinetic energy
	T

	
	

	A battery in a toy has kinetic energy
	F


2
From the list below, put a YES for the things that increase a car’s fuel consumption, put NO for the things that decrease a car’s fuel consumption and put a O if it makes no difference to the car’s fuel consumption.

	Driving faster.
	YES

	
	

	Having a roof rack on the car.
	YES

	
	

	Having a silver or white colour car rather than darker colours.
	O

	
	

	Having a heavier car.
	YES

	
	

	Having a car with a small size engine.
	NO


3
Fill in the gaps using words from the list. Choose six different words from the list.
[H]

pollution     gas     coal     batteries     oil     petrol     diesel     fossil fuels     electricity
solar cells     recharged

The main fossil fuels used in road transport are petrol and diesel. Electricity can also be used to drive cars that run on batteries and solar cells. Pollution is a problem for cars that use fossil fuels. Cars that use batteries also cause pollution as the batteries have to be recharged and the power station causes pollution when it generates electricity. 

4
Calculate the kinetic energy of a person who weighs 50kg and can run at 2 m/s.
[H]

Kinetic energy = ½ mv2 = ½  x 50 x 2 x 2 = 100 J

5
Calculate the kinetic energy of a car that weighs 1000kg and travels at 20 m/s
[H]

Kinetic energy = ½ mv2 = ½ x 1000 x 20 x 20 = 200,000 J
Crumple zones

1
Fill in the words to find out what keeps a car going
[F]
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1
Should be done up as soon as you get in the car.

2
Stops the wheels spinning.

3
Stops the car skidding.

4
The zone that collapses in a crash.

5
Fill with air to stop injury in a crash.

6
Stops the car body caving in if the car rolls.
2
The list below includes many safety features of modern cars. Fill in the gaps using words from the list.
[H]

electric windows     cruise control     seat belts     crumple zones     traction control
paddle shift controls     ABS brakes     airbags     adjustable seating

Modern cars have many safety features. Active safety features make something happen to stop an accident or prevent injury. Active safety features include ABS brakes, traction control and safety cage. Passive safety features also make driving safer. These include electric windows, cruise control, paddle shift controls and adjustable seating. The safety features that are designed to absorb energy in a crash are crumple zones, seat belts and air bags. 

3
Complete these sentences:
[H]

The forces in a crash can be reduced by increasing stopping or collision time or increasing stopping or collision distance.
Seat belts and crumple zones are useful in a crash because they reduce injury by changing shape and absorbing energy.
ABS brakes reduce braking distances because they apply enough friction to slow the wheels down without stopping them completely and making the car skid.
Falling safely

1
True or false? Put T or F in the boxes.
[F]

	Falling objects on Earth slow down as they fall.
	T

	
	

	Frictional forces act against movement.
	T

	
	

	Frictional forces cannot be reduced.
	F

	
	

	The shape of a moving object can affect its top speed.
	T

	
	

	Gravity pulls falling objects towards the ground.
	T

	
	

	There is no drag on falling objects on the Earth.
	F

	
	

	There is no drag on falling objects on the moon.
	T


2
Draw arrows to join the correct cause and effect.
[H]
Cause
Effect
Drag force is greater than gravity
Object increases speed as it falls

Drag force is the same as gravity
Object falls at constant speed

Drag force is less than gravity
Object slows down as it falls

3
Fill in the gaps using words from the list. Choose five different words from the list.
[H]

terminal     balanced     unbalanced     accelerate     greater     smaller     equal

When an object maintains a steady speed it has balanced forces on it. If the forces on it are unbalanced then it will accelerate or decelerate. If it is falling and the force of gravity is greater than the drag (air resistance) then it will speed up. As the drag increases it will eventually equal the force of gravity and the object will fall at a constant speed, called its terminal speed.

4
Complete these sentences.
 [F]

(a)
Frictional forces include drag, friction and air resistance.
(b)
Deflectors on lorries and caravans increase the top speed because the deflector reduces the air resistance.
(c)
A sports car is designed to have a wedge shape because this reduces the drag and gives it a higher top speed.
(d)
Objects falling on the moon all fall at a constant rate because there is no air resistance (drag).
(e)
The feathers on shuttlecocks in badminton are designed to increase the drag and slow them down. 
The energy of games and theme rides

1
Solve the clues to fill in the crossword below
[F]

	
	
	
	
	
	1
	W
	E
	I
	G
	H
	T
	
	

	
	
	
	
	2
	K
	I
	N
	E
	T
	I
	C
	
	

	
	
	
	3
	P
	O
	T
	E
	N
	T
	I
	A
	L
	

	
	
	
	
	
	4
	F
	R
	I
	C
	T
	I
	O
	N

	
	
	
	5
	H
	E
	I
	G
	H
	T
	
	
	
	

	6
	G
	R
	A
	V
	I
	T
	Y
	
	
	
	
	
	


1
On a planet with higher gravity you have a greater w              .
2
The energy of movement.

3
The energy you have because of your position above the Earth.

4
Slows things down.

5
You need to know this value to work out the potential energy of an object.

6
The name of the force that acts towards the centre of the earth.

2
True or false? Put T or F in the boxes.
[F]

	Doubling the mass of an object doubles its kinetic energy.
	T

	
	

	Doubling the speed of an object doubles its kinetic energy.
	F

	
	

	Doubling the height of an object doubles it potential energy.
	T

	
	

	Doubling the mass of an object doubles its potential energy.
	T


3
Fill in the gaps using words from the list.
[H]

friction     potential     joules     kinetic     speed     energy

As an object falls it converts its kinetic energy to potential energy. This is why it speeds up as it falls. If it falls at its terminal velocity its kinetic energy does not increase. Instead its potential energy does work against friction as it falls.

4
(a)
Calculate the potential energy of a person who has a mass of 50 kg and is 20 m above the ground (assume that the force of gravity if 10N/kg). 
[H]

PE = mgh = 50 x 10 x 20 = 10,000 J

(b)
Calculate how high off the ground an object is if it has 600 J potential energy and it weighs 30 N.

h = PE / (mg) = 600 / 30 = 20m
P3 – Forces for transport

Tick (() column: A when you have covered the statement in class.

Tick (() column B if you need to do more work on it.

Tick (() column C when you are confident you can answer any questions on it.

In your revision for your end-of-block test or final examinations, concentrate most time on those statements not ticked.

Statements in bold can only appear on the Higher tier paper.

	I can:
	A
	B
	C

	1
	State that the measurements of distance and time are needed to calculate speed
	
	
	

	
	Describe appropriate ways of measuring distance and time and

use these measurements to calculate speed
	
	
	

	
	State that speed is measured in m/s
	
	
	

	
	Describe why speed cameras take two pictures
	
	
	

	
	Draw, describe and interpret simple graphs of distance against time and

speed against time in words
	
	
	

	
	Draw and interpret simple graphs of  of distance against time numerically
	
	
	

	
	Use the equation speed  =   distance       to calculate speed, distance or time  

                                               time                                                                                                                                                                                         
	
	
	

	2
	Describe how speed changes from a speed – time graph
	
	
	

	
	Recognise that acceleration involves a change in speed
	
	
	

	
	State that acceleration is measured in m/s2
	
	
	

	
	Interpret the gradient of a speed – time graph as acceleration
	
	
	

	
	Draw, describe and interpret in words, graphs of speed against time for uniform acceleration  and non uniform acceleration.
	
	
	

	
	Describe the area under the line of a speed-time graph as distance travelled
	
	
	

	
	Calculate speed, distance travelled and acceleration from a speed-time graph
	
	
	

	
	Use the equation acceleration  =  change in speed  to calculate acceleration,                                                                                                                                                                                                                …………………………………….time taken

change in speed and time taken
	
	       
	

	
	Explain that acceleration can involve a change in either direction or speed
	
	
	

	3
	Describe the meaning of thinking distance, braking distance and stopping distance
	
	
	

	
	Explain the significance to road safety of  thinking distance, braking distance and stopping distance
	
	
	

	
	Describe the factors which can increase  thinking distance, braking distance and stopping distance
	
	
	

	
	Explain in words, everyday situations where braking distance is changed
	
	
	

	4
	Recognise everyday examples in which work is done and power developed
	
	
	

	
	Recognise that work is done when a force moves an object
	
	
	

	
	Use the equation work  =  force  x  distance    to calculate work, force and distance
	
	
	

	
	State that energy is needed to do work
	
	
	

	
	State that work and energy are measured in joules,                                        force is measured in newtons and distance is measured in metres
	
	
	

	
	Describe power as a measure of how quickly work is done
	
	
	

	
	Recognise that cars have different power ratings and fuel consumptions
	
	
	

	
	State that power is measured in watts
	
	
	

	
	Use the equation Power   =  work done  to calculate power, work and time                                                                                                 a                                            time taken                                                                                                                                                                                                               
	
	
	                                                                          

	5
	Describe and recognise everyday examples in which objects have kinetic energy
	
	
	

	
	Recognise that the kinetic energy of an object depends upon its mass and speed.
	
	
	

	
	Use the equation KE   =   ½ mv2
	
	
	

	
	Apply ideas of kinetic energy to situations involving moving objects
	
	
	

	
	Apply  the idea of kinetic energy to braking distance and speed
	
	
	

	
	Recognise the fuels that can be used in road transport
	
	
	

	
	Interpret data about fuel consumption
	
	
	

	
	Describe and explain how a car’s fuel consumption depends upon change in kinetic energy, work against friction, different driving styles and different road conditions
	
	
	

	
	Explain that electrically powered cars do not pollute at point of use
	
	
	

	
	Recognise that battery driven cars need to be recharged and that the electricity used to recharge the batteries causes pollution at the power station
	
	
	

	6
	Describe typical safety features of modern cars that absorb energy when they stop
	
	
	

	
	Describe how seatbelts, crumple zones  and airbags are useful in a crash
	
	
	

	
	State some active safety features of cars and describe how they can make driving safer
	
	
	

	
	State some passive safety features of cars and describe how they can make driving safer
	
	
	

	
	Explain why seatbelts have to be replaced after an accident
	
	
	

	
	Explain that safety features can reduce forces when stopping
	
	
	

	
	Describe why ABS brakes reduce braking distances
	
	
	

	
	Evaluate the effectiveness of a given safety feature in terms of saving lives
	
	
	

	7
	Describe how falling objects get faster as they fall, until they reach a terminal speed
	
	
	

	
	Describe that gravity causes objects to fall and that the acceleration of free fall (g) is constant
	
	
	

	
	Recognise that air resistance slows down falling objects and is a frictional force
	
	
	

	
	Recognise that frictional forces can be reduced by changing the shape of an object or by lubrication
	
	
	

	
	Recognise that there cannot be any drag on a falling object if there is no atmosphere
	
	
	

	
	Explain in terms of balance of forces why objects change speed or maintain a steady speed
	
	
	

	
	Explain in terms of balance of forces why objects reach a terminal speed
	
	
	

	8
	Recognise that objects have gravitational potential energy because of their mass and position
	
	
	

	
	Recognise and describe everyday examples of objects which have gravitational potential energy
	
	
	

	
	Recognise everyday examples in which objects use gravitational energy 

eg  roller coasters, pile drivers
	
	
	

	
	Recognise that moving objects have kinetic energy
	
	
	

	
	Interpret a roller coaster in terms of potential energy, kinetic energy and energy transfer
	
	
	

	
	Understand that when an object falls it converts potential energy to kinetic energy 
	
	
	

	
	Understand that an object on the moon has a lower potential energy that on earth because the gravitational field strength is less on the moon 
	
	
	

	
	State that:    Doubling mass doubles kinetic energy

                     Doubling speed quadruples kinetic energy
	   
	
	

	
	Explain that at terminal speed, kinetic energy does not increase and potential energy does work against friction
	
	
	

	
	Use the equation  PE   =   mgh
	
	
	

	
	Use the equation weight   =    mass  x  gravitational field strength
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