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Introduction
The purpose of this handbook is to aid the introduction of open-ended questions as an instrument of assessment. 
The reasons for the introduction of open ended questions into the formal assessment process are given as well as examples of the different types of question which are classed as open-ended. 

Several questions were trialled with groups of learners from various schools. Some of their responses have been selected to illustrate how marks might be allocated according to the wide range of responses. 

A number of open-ended questions have been included to allow learners to be given experience in responding to this type of question. The questions range in difficulty and the more difficult ones might be used with small groups of learners in a brainstorming exercise rather than in an individual test situation. 
1.
Rationale for the introduction of open-ended questions
An open-ended question may be defined as one for which there is no fixed response. Many practitioners already present open-ended questions verbally during learning to establish the depth of understanding of learners’ learning as the lesson progresses. 
Open-ended questions are designed to encourage a full and meaningful answer using the learner’s knowledge of physics. Such a question therefore allows a learner the opportunity to demonstrate a deeper understanding of physics principles than can be demonstrated by familiar quantitative-type problems. Such quantitative-type problems usually require learners to select an appropriate relationship or relationships, manipulate these to fit the situation, identify the given and unknown quantities, and solve to give a numerical answer. In the previous SQA Arrangements documents an open-ended type of question has featured at the end of an extended question and so the learner has benefited from a lead-in. 
Open-ended questions will feature as stand-alone instruments of assessment in the revised Advanced Higher. Learners will not benefit from a lead-in from a qualitative or quantitative part of a question. They will have to identify the relevant area of physics and physics principles in the situation presented in the question.
2.
Types of open-ended question
(a)
A common type of open-ended question presents a written scenario on which learners are required to comment, applying physics principles. Typically the scenario takes the form of a quote from a book or the media. This question type is essentially assessing the ability of learners to apply knowledge and problem-solving skills to everyday situations. An example of this type is: 
In a thriller, the hero Ben is clinging to the roof of a car. 
The author writes ‘The car went careering around the corner. The force threw Ben violently outwards, off the roof.’ 
Using physics principles comment on the author’s description of the incident. 
(b)
In another type of open-ended question, information may be presented in formats such as diagrams, pictures, tables and graphs. Learners are required to analyse these and come to a relevant conclusion. An example of this type is:

A solid disc X is rotating about an axis perpendicular to the plane of the disc as shown. 
 SHAPE  \* MERGEFORMAT 



A second disc Y, as shown in the diagram, is now dropped onto disc X. 

The graph shows the angular velocity of disc X before and after disc Y is dropped onto it.
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Use your knowledge of physics to comment on the graph. Your comment should also refer to the dimensions of the discs as shown in the diagram.
(c)
Another type of question could invite learners to comment on the work of a peer. This may be in the form of a laboratory report or simply recorded results from an experiment. An example of this type is:
A learner investigates the relationship between angular acceleration and the distribution of masses.
Two identical masses A and B can have their positions adjusted on a light rod XXl so that they are equidistant from the vertical axis of rotation YYl.
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A thin string is wound around a small disc attached to the spindle and used to apply a constant torque on the system.
The learner uses the results of the experiment to plot the graph shown.
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(i) Write down the relationship between angular acceleration and 1/R2 that the learner should expect to determine.

(ii) Describe/sketch the shape of graph that should be produced as a result of this relationship. 
(iii) Comment on the shape of the graph produced from the learner’s results and explain why the shape differs from your answer to (ii).
(iv) Describe how the apparatus could be improved to obtain better agreement between theory and experimental data.
(d)
Numerical questions perhaps lend themselves to open-ended question types in less obvious ways.

One way to make a numerical question open-ended is to require learners to estimate the value of one or more physical quantities needed in the problem. For example, a learner might be required to estimate the mass, length or velocity of familiar objects. An example of this type is: 
A parent swings his child in a circle as shown. 
[image: image6.emf]


Assume that the child is a point mass and the circle is horizontal.

Estimate the force exerted by the parent on the child’s arm.

3.
Marking open-ended questions
As stated above, open-ended questions have no fixed response. Any number of answers may be given that are equally correct (or incorrect). It is therefore impossible to predict all the likely responses of learners and thus there can be no fixed marking scheme.
Instead, the responses will be marked against a set of criteria. Professional judgement will have to be applied by the marker when using these criteria.

Application of common sense on how well an answer fits the bill will be paramount.
It will not be necessary to produce an answer that is correct in all respects to be awarded full marks. An answer that demonstrates a good understanding of physics could attract full marks without necessarily being a ‘model’ or ‘complete’ answer.

0 marks The learner has not demonstrated any understanding of the physics involved. There is no evidence that the learner recognises the area of physics involved or has given any statement of a relevant physics principle. This mark would also be given when the learner only restates the physics in the question.

1 mark The learner demonstrates a limited understanding of the physics of the situation. The learner makes some statement that is relevant to the situation, showing that the problem is understood.

2 marks The learner demonstrates some understanding of the physics involved. The learner makes some statement(s) that is/are relevant to the situation, showing that the problem is understood. There might also be a statement of a physics principle such as conservation of momentum or a relevant relationship between the variables involved in the problem.

3 marks The maximum available mark would be awarded for an answer showing in-depth comprehension. The learner demonstrates a good understanding of the physics of the situation. This type of response might include a statement of the principles involved, a relationship or equation, and the application of these in order to respond to the problem. This does not mean the answer has to be what might be termed an ‘excellent’ answer or a ‘complete’ one. This mark is given for quality.

4.
Learner responses to sample open-ended questions
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1.
When an Italian chef makes a thin pizza base he sometimes flattens the dough into a circular shape. 

The chef then thins the disc out by spinning it on his hand.

Explain why this produces a thinner disc of greater diameter for the pizza.

3 marks

Response 1.1
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Response 1.2
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Response 1.3
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Response 1.4
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Response 1.5 
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Response 1.6
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Response 1.7
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Response 1.8
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2.
A parent swings his child in a circle as shown. 
[image: image15.emf]



Assume that the child is a point mass and the circle is horizontal.

Estimate the force exerted by the parent on the child’s arm.
3 marks
Response 2.1
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Response 2.2
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Response 2.3
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Response 2.4
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Response 2.5
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Response 2.6
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Response 2.7
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3.
In a thriller, the hero Ben is clinging to the roof of a car. 
The author writes ‘The car went careering around the corner. The force threw Ben violently outwards, off the roof.’

Using physics principles comment on the author’s description of the incident. 
3 marks
Response 3.1
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Response 3.2
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Response 3.3
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Response 3.4
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Response 3.5
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Response 3.6
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Response 3.7
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5.
Marks awarded to learner responses to sample questions
[image: image54.emf]


1. When an Italian chef makes a thin pizza base he sometimes flattens the dough into a circular shape. 

The chef then thins the disc out by spinning it on his hand.

Explain why this produces a thinner disc of greater diameter for the pizza.
3 marks
	Response
	Reasons for mark awarded
	Mark

	1.1
	Good answer. Learner correctly identifies that a force must be applied to maintain the shape. If this force is insufficient the dough will move out. The ‘force applied’ is not identified as being caused by the dough rather than the chef. Does not equate the increased diameter with thinner disc.
	2

	1.2
	Identifies the centripetal force as coming from the dough and what happens when this force cannot be provided. Constant volume of dough results in a decrease in thickness as diameter increases.
	3

	1.3
	Relates inwards acceleration to centripetal force. 
In view of the difficulty of the problem this is perhaps worth 1 mark.
	1

	1.4
	Realises that if force provided between parts of the dough is not enough to provide the required centripetal force the dough will stretch out. Correctly concludes that the constant volume of dough leads to a thinner disc as the radius increases. The chef ‘creating’ a centripetal force is perhaps not strictly correct but in view of the difficulty full marks awarded.
	3

	1.5
	Good diagram showing tangential motion. Learner identifies the bonding of the dough as overcoming the desire for tangential motion. Does not really state that as rotational speed increases the dough stretches to provide the required increase in centripetal force. Equates constant amount of dough to decreased thickness as radius 
	3


	1.6
	Creation of a centrifugal force which pulls out the dough to increase radius. No mention of constant mass.
	0

	1.7
	Creation of a centrifugal force which pulls out the dough to increase radius. Does equate constant mass with decreased thickness as radius increases. 
	1


2.
A parent swings his child in a circle as shown. 
[image: image30.emf]



Assume that the child is a point mass and the circle is horizontal.

Estimate the force exerted by the parent on the child’s arm.
3 marks
	Response
	Reasons for mark awarded
	Mark

	2.1
	Assumes arms are horizontal but perhaps reasonable for estimate. Period perhaps a bit long. Child has a bit too much mass but is half that of the parent’s mass.
	3

	2.2
	Assumes arms are horizontal. Estimates of variable reasonable. Correct relationship but adds mass of parent and child. Speed a bit slow.
	2

	2.3
	Good analysis. Does not assume arms horizontal. Estimates of variables are reasonable. Does not complete the calculation.
	2

	2.4
	Analysis in terms of forces with arms not horizontal but does not make estimates of variables. No formula.
	1

	2.5
	Assumes arms are horizontal but might be reasonable for making estimates. Correct relationship but uses mass of parent and wrong unit for angular velocity.
	1

	2.6
	Assumes arms are horizontal and establishes word equation. No estimates and no substitution.
	1

	2.7
	Correct relationship to estimate centripetal force. Uses force triangle to find tension. Length a bit short.
	3


3.
In a thriller, the hero Ben is clinging to the roof of a car. 

The author writes ‘The car went careering around the corner. The force threw Ben violently outwards, off the roof.’

Using physics principles comment on the author’s description of the incident. 
3 marks
	Response
	Reasons for mark awarded
	Mark

	3.1
	Correctly identifies tension in arms as providing the centripetal force and resulting effect when arms cannot provide required force. Has not described outwards motion as tangential or comment on ‘thrown’ off.
	2

	3.2
	Identifies centripetal force on car as friction which is sufficient for car to turn corner. Uses friction instead of grip as centripetal force. Friction between Ben and car insufficient for Ben to take corner. However, still has Ben ‘thrown’ off the car.
	2

	3.3
	Incorrect physics having centrifugal force pushing Ben off the car.
	0

	3.4
	Does not show any understanding of the issue.
	0

	3.5
	Brief answer but correct. Identifies centripetal force as Ben’s grip on the car (perhaps should include friction). Correctly describes tangential movement when centripetal force cannot be provided. Does not address the ‘force throwing off’ error of the author.
	2

	3.6
	Contrasts size of centripetal force on car and on Ben. Correctly states no force actually throws Ben off car. 
	3

	3.7
	Confusion of friction, centripetal force and centrifugal. Not worth a mark.
	0


6.
Strategy for solving open-ended questions (in exam conditions)

Experience has shown that learners generally find open-ended questions more difficult to solve than the more familiar type of problem requiring a quantitative solution. 

The problem-definition phase of the problem solving is the part likely to cause most difficulty and will therefore require to be practised by the learner. The following suggested strategy may prove useful to learners attempting open-ended questions. 

The learner should be encouraged to:
1. read the question, taking care not to skim-read

2. re-read the question

3. try to understand/define the problem situation and what is asked

4. visualise the situation

5. draw a diagram and include any relevant information such as speeds, velocities, forces, vector directions, etc

6. determine and write down: 

(a) any relevant physics principles, eg conservation of momentum

(b) the area/topic of physics involved in the problem, eg internal resistance of supplies

(c) the relationship relevant to variables in the problem

7. use knowledge of familiar quantities, such as body mass, body height and length of running track, to create estimated values as required

8. with the information noted previously, solve the problem, remembering that partial marks can be awarded

9. re-read the response to see if it makes sense and answers the question.
7.
Exemplar questions
Some exemplars of open-ended questions are given in this section. These may give more insight into the type of questions that may be used in the national assessment. The examples can also be used to give learners experience in answering this type of problem. 
Typical ‘expected’ answers are not given here as it might give the impression of a fixed marking scheme.
Learners should be aware that when asked to use physics principles to comment on a particular statement the statement need not necessarily be a correct one. 
Question 1
When a car is travelling around a bend in the road it is often stated that a passenger appears to be ‘thrown’ outwards. Consider an astronaut in a space station in orbit around the Earth.
Explain why the astronaut does not experience the effect of moving outwards. 
Question 2
In an elementary textbook describing the kinetic theory of gases it is stated that when a gas has a temperature of 0 kelvin (–273°C) the molecules of the gas have no kinetic energy. This would mean that the momentum of a molecule would be known exactly.
Use your knowledge of physics to explain why this cannot be true.
Question 3
A diver jumps from a diving board and performs several somersaults. 
[image: image31.emf]


Do the angular momentum and linear momentum of the diver remain constant during the dive? 
Give the reasoning for each of your answers.
Question 4
A disc rotates about an axis through its centre as shown. 
[image: image55.png]



The disc has a constant angular acceleration. A learner suggests that it is possible for a point on its rim to have a varying tangential acceleration. 
State whether or not this is possible and give the reasoning behind your answer.
Question 5 
A disc rotates about an axis through its centre as shown. 
[image: image56.png]



A learner suggests that it is possible for the disc to have constant angular velocity while a point on its rim has a varying tangential acceleration. 

State whether this is possible or not and give the reasoning behind your answer.
Question 6
A disc is free to rotate about an axis through its centre as shown. 
[image: image57.png]



A learner suggests that it is possible for the disc to have an angular acceleration when its angular velocity is zero.
State whether or not this is possible and give the reasoning behind your answer.
Question 7
Two identical spheres X and Yare placed at the same height on two slopes as shown. 
 SHAPE  \* MERGEFORMAT 



The slopes have identical surfaces. The spheres are released at the same time and roll down the slopes without slipping. 
Compare the speeds of the spheres at the bottom of the slopes. 
No calculation is required but you must give reasons for your conclusion.
Question 8
Two identical spheres X and Yare placed at the same height on two slopes having the same gradient as shown. 
 SHAPE  \* MERGEFORMAT 



The spheres are released at the same time and move down the slopes. Sphere X rolls down the slope without slipping while sphere Y slips down the slope without rolling.
Compare the speeds of the spheres at the bottom of the slopes. 
No calculation is required but you must give reasons for your answer.
Question 9
Two spheres X and Y have the same mass but different radii. Sphere X has a smaller radius than sphere Y. 
They are placed at the same height on two identical ramps as shown.
 SHAPE  \* MERGEFORMAT 



The spheres are released at the same time and roll down the slopes without slipping. 
Compare the speeds of the spheres at the bottom of the slopes. 
No calculation is required but you must give reasons for your answer.
Question 10
A hollow thin cylinder X and a solid cylinder Y have the same mass, length and radius. 
They are placed at the same height on two identical ramps as shown.
 SHAPE  \* MERGEFORMAT 



The cylinders are released at the same time and roll down the slopes without slipping. 
Compare the speeds of the cylinders at the bottom of the slopes. 
No calculation is required but you must give reasons for your answer.
Question 11
A single force is applied to an object. Can this cause the object to change its rotational and translational motion? Give an example to illustrate your answer. A simple sketch may be useful in your answer.
Question 12
A spanner is used to rotate a nut as shown.
 SHAPE  \* MERGEFORMAT 



Why is the torque applied to the spanner more important than the force applied to the spanner?
Question 13
A mechanic attempts to rotate a rusted nut with a spanner as shown.
 SHAPE  \* MERGEFORMAT 



The mechanic finds that the nut is stuck and cannot be rotated so attaches a long tube over the handle of the spanner as shown.

[image: image38]
Explain why this extension to the handle should allow the nut to be rotated.
Question 14
In the Bohr model of the atom electrons occupy orbits around the nucleus. The electrons have very precise radii and very precise energies.
Explain why this model is not in agreement with more modern physics theories.
Question 15

A learner observes a simple pendulum moving with simple harmonic motion. 
The learner states that the pendulum bob is accelerating as it passes through the lowest point in its swing.
State whether this statement is true or false and give reasons for your answer.
Question 16
A learner makes the statement that an object moving in a straight line cannot have an angular momentum. 
State whether this statement is true or false and justify your answer.
Question 17
Newton’s First Law states that an object moving with constant linear velocity does not have an unbalanced force acting on it.
A learner states that an object with a constant angular velocity does not have an unbalanced force acting on it.
Use your knowledge of physics to show that the learner’s statement is not true.
Question 18
Does the escape speed of an object from the surface of the Earth depend on the angle at which it is projected?
You must justify your answer.
Question 19
The orbit of the Earth around the Sun is not a circle but an ellipse. The diagram shows the position of the Earth in different months.
 SHAPE  \* MERGEFORMAT 



In which month, June or December, does the Earth travel with the greater linear speed? 
You must give reasons to justify your answer.
Question 20
A learner knows that a magnetic field is used in some particle accelerators to ensure that the charged particles travel in circular orbits.
The learner is convinced that it is not possible for a charged particle to travel in a circular orbit as a result of interaction with an electric field.
Give an example to show that this is not true and explain why the orbit of the charged particle is circular.
Question 21
Two isolated spheres of mass M and m are separated by a distance r.
 SHAPE  \* MERGEFORMAT 



The gravitational forces F on them are equal so therefore each has a different acceleration as a result of their different masses. Explain why all the objects, irrespective of their mass, fall with an acceleration of 9∙8 m s–2 towards the Earth, if friction is ignored.
Question 22
An ice-skater changes her angular velocity in a spin by pulling in her outstretched arms and leg until they are in line with her body.
[image: image41.jpg]



The angular velocity of the skater increases. This means that the angular acceleration of the skater is therefore not zero. 
There is no external unbalanced torque on the skater.
Use your knowledge of physics to explain this increased angular velocity. 
Question 23
In an experimental type of bus there is a flywheel which stores the energy generated when the bus is braking. The flywheel then releases the energy when the bus is moving.
The shape of the flywheel used is shown in the diagram.
[image: image42.jpg]



Explain why the shape shown is preferable to a solid disc having the same mass and radius as the flywheel on the bus.
Question 24
A lightning strike is more likely to happen to a tall solitary tree than the flat ground around it. The lightening strike on the tree results in the tree being at a potential of 1 × 108 V. Two cows X and Y take shelter under a tree that is struck by lightning.

Cow X stands sideways to the tree. 
Cow Y stands along a radius to the tree.
(a)
Sketch the equipotential lines around the tree.
(b)
Explain why cow Y is more likely to be electrocuted than cow X. 
Question 25
A design for a space station is in the shape of a torus, or hollow dough ring, as shown. The torus is rotated so that there is a there is an artificial gravity effect on objects in the space station.
 SHAPE  \* MERGEFORMAT 



Explain whether the occupants of the space station stand with their feet on surface X or surface Y. 
Question 26

When an Italian chef makes a thin pizza base he sometimes flattens the dough into a circular shape. He then thins the disc out by spinning it on his hand.
Explain why this produces a thinner disc of greater diameter for the pizza.
Question 27
A parent swings his child in a circle as shown. 
[image: image44.emf]


Assume that the child is a point mass and the circle is horizontal.
Estimate the force exerted by the parent on the child’s arm.
Question 28
Two identical objects, X and Y, move in circular orbits of the same diameter. Object X has an angular velocity twice that of object Y.
 SHAPE  \* MERGEFORMAT 



Compare the centripetal forces on X and Y.
Question 29
A satellite in a low Earth orbit falls back to Earth because of friction with the Earth’s atmosphere. 
State and explain what happens to the speed of the satellite as it spirals closer to the Earth.
Question 30
The tides in the oceans around the Earth are caused by the gravitational force of the Moon on the Earth. 
 SHAPE  \* MERGEFORMAT 



When there is a high tide on the Earth at the side closest to the Moon there is also a high tide on the opposite side of the Earth.
Explain why there are these two high tides.
Question 31
A perspex block of thickness t is placed between a microwave transmitter and receiver. 
[image: image47.jpg]



The wavelength of the microwaves is 3.2 cm. The signal strength of the received microwaves is different for different thicknesses of the perspex. The refractive index of perspex for this wavelength of microwaves is 1.8.
The graph shows how the signal strength at the receiver varies with the thickness t of the block of perspex.
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Explain the shape of the graph.
Question 32
Two sheets of polarising material have their polarisation axes at right angles to each other, as shown in Figure I. No light can pass through the overlap area. 





A third sheet of polarising material is now inserted between the first two sheets and rotated. At certain angles of rotation of the third sheet it is found that some light passes through some of the combination, as shown in Figure II.
Explain why this happens.
Question 33
An article in an astronomy magazine states: 
‘An orbiting solid object, like a bit of chondrite, maintains a simple balance between centrifugal force (directed outward) and the Sun’s gravity (inward)’ 
‘Forging the Planets: The Origin of Our Solar System’, Sky and Telegraph, Vol 97, No 1, January 1999

Use your knowledge of physics to comment on this statement.
Question 34
A solid disc X is rotating about an axis perpendicular to the plane of the disc as shown. 
 SHAPE  \* MERGEFORMAT 



A second disc Y, as shown in the diagram, is now dropped onto disc X. 
The graph shows the angular velocity of disc X before and after disc Y is dropped onto it.
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Use your knowledge of physics to comment on the graph. Your comment should also refer to the dimensions of the discs as shown in the diagram.
Question 35

A learner places two identical coins X and Y on a platform that can rotate about a vertical axis as shown. 
Coin X is closer than coin Y to the axis of rotation. 
The angular velocity of the platform is gradually increased. 

Which coin X or Y will be the first to slide outwards? 
Give the reasons for your choice.
Question 36
An article in a newspaper states that: 
‘Sometimes, we talk about weightlessness, when a person is in space, for example. They aren’t really weightless, however. There is another force, the force created by the rocket’s travelling around in orbit. This force balances the force of gravity.’ 
Use your knowledge of physics to comment on this statement.
Question 37
An article in a newspaper describing the launch of a space rocket states: 
‘... the shuttle blasts off ..., then comes the tremendous pressure of three Gs and the sudden release into weightlessness as the ship leaves the gravitational field behind.’ 
The Arizona Republic on launching a space shuttle, March 9,1995
Use your knowledge of physics to comment on this statement.
Question 38
A cartoon strip shows a driver of a school bus. The driver says ‘I never have any trouble with the kids. If you go fast enough they just stay pinned to their seats.’
Use your knowledge of physics to comment on his idea.
Question 39
In a thriller, the hero Ben is clinging to the roof of a car. 
The author writes ‘The car went careering around the corner. The force threw Ben violently outwards, off the roof.’ 
Using physics principles comment on the author’s description of the incident. 
Question 40
A learner investigates the relationship between angular acceleration and the distribution of masses.
Two identical masses A and B can have their positions adjusted on a light rod XXl so that they are equidistant from the vertical axis of rotation YYl.
[image: image51.jpg]XC

rotating
spindle





A thin string is wound around a small disc attached to the spindle and is used to apply a constant torque on the system.
The learner uses the results of the experiment to plot the graph shown.
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(a)
Write down the relationship between angular acceleration and 1/R2 that the learner should expect to determine.
(b)
Describe/sketch the shape of graph that should be produced as a result of this relationship.
(c)
Comment on the shape of the graph produced from the learner’s results and explain why the shape differs from your answer to (b).
(d)
Describe how the apparatus could be improved to obtain better agreement between theory and experimental data.
Question 41

The newspaper article below has reported how technology may be used to mask the sound of a dentist’s drill.
The high-pitched whine has long plagued the cavity-laden, but a new device will allow dental patients to listen to their own music and still be able to hear the dentist's voice. The drill noise, however, will be cancelled out.

It works by turning all sounds into a digital signal and uses a digital signal processor to analyse incoming sounds.

Adaptive filtering then locks onto the relevant sound waves and removes them using an inverted sound wave.

Using your knowledge of physics, explain how the device can cancel out the sound of a drill.

Question 42
A grandfather clock has a pendulum that controls the clock mechanism. 

Without a regular input of energy, the pendulum would stop swinging. 
The energy required to maintain the amplitude of the pendulum is provided by allowing a mass to slowly fall inside the clock. 
The mass needs to be raised approximately once per week.

Estimate the energy input to the pendulum per swing to maintain the pendulum swing.
Question 43
A learner is late for an appointment and jokingly claims that the reason he is late is that his alarm was running slow because he stayed overnight on the upper floor of a tall building. 
Using your knowledge of physics, comment on the excuse given by the learner.
Question 44
The main rotor blades of a helicopter provide the lift and this allows the helicopter to fly. As the rotor blades rotate in one direction, the body of the helicopter tends to rotate in the opposite direction. This rotation is stopped by the tail rotor which applies a sideways force.
The helicopter can be made to rise by applying more power to the main rotor blades. 
Using your knowledge of physics explain why the pilot needs to use the rudder pedals to change the tail rotor to maintain the direction of the helicopter as more power is applied to the main rotor.

Question 45
A child has asked you to give him a push on a swing. 

At first you need to apply a reasonable size force to get him going. 
Once the swing is going it is possible to maintain the amplitude of the swing by using a single finger and applying a very small force.

Using your knowledge of physics explain why this is possible.

Question 46

Clouds are made of water droplets and water is about 800 times denser than air.

Using your knowledge of physics explain why clouds don’t fall out of the sky.

Question 47
A learner reads that Lenz’s Law is a way of understanding how electromagnetic circuits must always obey Newton’s Third Law. 

Using your knowledge of physics comment on what the learner has read.

Question 48
A joiner uses an a.c. power drill. A long coiled mains cable is used to connect the drill to the electrical socket. 
The joiner finds that the drill is not as powerful as when the cable is uncoiled.
Use your knowledge of physics to explain the drop in power when a coiled cable is used with the drill.
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