Exam Technique - Section A: Experiment Questions
You must know all mandatory experiments inside out:

See the last page of the Real World Physics workbook for a full list of Experiments.

You will be given a set of results and each question generally consists of three parts:

1. To calculate some quantity (e.g. Specific Heat Capacity) or to verify a Law (e.g. Conservation of Momentum, Snell’s Law etc).

2. At least one of the questions will require a graph to be drawn. In such cases the slope of the graph will usually have to be calculated. The significance of the slope of the graph is determined by comparing it to a relevant formula (which links the two variables on the graph).

3. Some shorter questions on sources of error, precautions etc in relation to the performance of the experiment.
Note

The data given will frequently have to be modified in some way (e.g. you may need to square one set of values or find the reciprocal etc) before the graph is drawn. This modification is determined by comparing it to the relevant formula which links the two variables.
When revising Section A make sure that you can do each of the following for every experiment:

· Draw a labelled diagram of the experimental set-up, including all essential apparatus. The first step in the procedures should then read “we set up the apparatus as shown in the diagram”.
· Describe how to obtain values for both sets of variables
· Describe what needs to be adjusted to give a new set of data
· Say what goes on the graph, and which variable goes on which axis
· Know how to use the slope of the graph to obtain the desired answer (see below).
· List two or three precautions; if you are asked for two precautions, give three - if one is incorrect it will simply be ignored.
· List two or three sources of error.
Misc Points

· The graph question is usually well worth doing.

· Learn the following line off by heart as the most common source of error: “parallax error associated with using a metre stick to measure length / using a voltmeter to measure volts etc”.
· Make sure you understand the concept of percentage error; it’s the reason we try to ensure that what we’re measuring is as large as possible.

· There is a subtle difference between a precaution and a source of error – know the distinction.
· When asked for a precaution do not suggest something which would result in giving no result, e.g. “Make sure the power-supply is turned on” (a precaution is something which could throw out the results rather than something which negates the whole experiment).

· To verify Joule's Law does not involve a Joulemeter

· To verify the Conservation of Momentum – the second trolley must be at rest.
· To verify the laws of equilibrium - the phrase ‘spring balance’ is not acceptable for ‘newton-metre’.

· To measure the Focal length of a Concave Mirror or a Convex Lens.
Note that when given the data for various values of u and v, you must calculate a value for f in each case, and only then find an average. (As opposed to averaging the u’s and the v’s and then just using the formula once to calculate f). Apparently the relevant phrase is “an average of an average is not an average”.

Drawing the graph
· You must use graph paper and fill at least THREE QUARTERS OF THE PAGE.
· Use a scale which is easy to work with i.e. the major grid lines should correspond to natural divisions of the overall range.
· LABEL THE AXES with the quantity being plotted, including their units.

· Use a sharp pencil and mark each point with a dot, surrounded by a small circle (to indicate that the point is a data point as opposed to a smudge on the page.

· Generally all the points will not be in perfect line – this is okay and does not mean that you should cheat by putting them all on the line. Examiners will be looking to see if you can draw a best-fit line – you can usually make life easier for yourself by putting one end at the origin. The idea of the best-fit line is to imagine that there is a perfect relationship between the variables which should theoretically give a perfect straight line. Your job is to guess where this line would be based on the available points you have plotted.
· Buy a TRANSPARENT RULER to enable you to see the points underneath the ruler when drawing the best-fit line.
· DO NOT JOIN THE DOTS if a straight line graph is what is expected. Make sure that you know in advance which graphs will be curves.

· BE VERY CAREFUL drawing a line if your ruler is too short to allow it all to be drawn at once. Nothing shouts INCOMPETENCE more than two lines which don’t quite match.

· Note that examiners are obliged to check that each pint is correctly plotted, and you will lose marks if more than or two points are even slightly off.

· When calculating the slope choose two points that are far apart; usually the origin is a handy point to pick (but only if the line goes through it).

· When calculating the slope DO NOT TAKE DATA POINTS FROM THE TABLE of data supplied (no matter how tempting!) UNLESS the point also happens to be on the line. If you do this you will lose beaucoup de marks and can kiss goodbye any chance of an A grade.
What goes on what axis?
Option one
To show one variable is proportional to another, the convention is to put the independent variable on the x–axis, and the dependant variable on the y-axis, (from y = fn (x), meaning y is a function of x). The independent variable is the one which you control.
Option two
If the slope of the graph needs to be calculated then we use a difference approach, one which often contradicts option one, but which nevertheless must take precedence. In this case we compare a formula (the one which connects the two variables in question) to the basic equation for a line: y = mx.

See if you can work out what goes on what axis for each of the following examples (they get progressively trickier):

1. To Show Force is proportional to Acceleration

2. Ohm’s Law

3. Snell’s Law

4. Acceleration due to gravity by the method of free-fall

5. Acceleration due to gravity using a Pendulum

There is usually a follow-up question like the following; 

“Draw a suitable graph on graph paper and explain how this verifies Snell’s Law”. 

There is a standard response to this; 

“The graph of Sin i against Sin r resulted in a straight line through the origin (allowing for experimental error), showing Sin i is directly proportional to Sin r, and therefore verifying Snell’s Law”.

If you are asked any questions to do with the information in the table, you are probably being asked to first find the slope of the graph, and use this to find the relevant information.

Exam Technique - Section B

The most popular questions and also those which usually yield the highest marks:
· Question 5: do 8 from 10
· Question 12: do 2 from 4
· Question 10: Particle physics

· This leaves 2 more questions to be answered from 5
Question 5: 10 parts – do 8
Attempt all parts – it’s not unusual to find that you did much better than expected in one part and much worse than expected in another, therefore it makes sense to have a reserve question, even if you think it’s of poor quality (once it doesn’t take a disproportionate amount of time).

If you are looking for an A grade make sure you know all the relevant formulae and definitions before you tackle this question.
Question 10 (a): Particle Physics 

There will almost certainly be a question on Particle Physics (although there’s no rule which says there has to be one, and it doesn’t have to be Question 10 either). 
If it does come up it will appear together with the ‘Applied Electricity’ option [Question 10 (b)], but you can ignore this unless you have prepared for it by yourself.
Experiment Question in Section B

One of the questions in this section may require a description of an experiment although no detailed graph will be required.

In describing the experiment ensure to include the following:

· A labelled diagram of the experimental set-up, including all essential apparatus. The first step in the procedures should then be “we set up the apparatus as shown in the diagram”.
· A description of how to obtain values for both sets of variables
· A description of what needs to be adjusted to give a new set of data
· Reference to a relevant formula, graph etc
Comprehension Question

There will probably be one question which is very general in nature.

This may seem easy but because it is non-mathematical in nature it can be hard to pick up top marks. 
Because it’s like a comprehension question it’s not always clear what information the question is looking for. 
In my opinion this question suits students looking for a D or C grade as there is not a whole lot of physics knowledge required to pick up 50/60%, but the questions can often be too vague to enable a student picking up full marks.
The Rest

The format for the remaining questions generally require some or all of the following:

· Definition(s)

· Derivation of a formula
· Applications of a given concept
· Mathematical problem
It is important to note that for a given question some or all of the bullet points above can be asked. 
The definition at the beginning usually sets the scene for the question. Knowing this can help you to approach the mathematical part with greater confidence.

Points to watch out for / Common Mistakes
· Many questions require a specific phrase; avoid the temptation of putting things in your own words if a standard phrase exists. You check for this when revising by constantly cross-referencing your answers to past papers with their associated marking scheme. In particular ensure that your answer reads like a proper English sentence; if not then you won’t get full marks, despite having the relevant correct phrase embedded in it. 
· Think logically: Does your answer look right? e.g. a current of 1,000 Amps is not reasonable, nor is a focal length of 1,000 metres! If converting from kilometres to metres should your number get bigger or smaller. Why?
· It is noticeable that many students often miss out on an A1 due to mis-reading a question or (more commonly) not noticing a question or definition. This isn’t helped by the exams commission refusing to number each sub-question. But there’s nothing you can do about that now. Just make sure that you read, re-read and then read again each question before and after you have attempted it.
· Giving an example of something (e.g. for resonance) is not the same as giving an application of it.
· An expression is not the same as an equation, which in turn is not the same as a statement.
· When giving definitions, watch out for short phrases at the end such as "at constant temperature", or "if no external forces act". Quite often the main part of the definition can be very long but still only merit the same amount of marks (three) as the bit that gets tagged on at the end. This is particularly important if you are giving a formula as an answer to a definition; the temptation is to think that it can all be represented mathematically.
· When giving a formula as an answer to a definition, remember to explain all symbols.
· Similarly if are asked for a definition and you're unsure how something should be phrased, write it both ways - you should only get marked on the best one.
· You may see the first part of a question as difficult and straight away write off the question - not a good idea.
· If you're unsure how much to write for a given question, look at the marking scheme.
· Definition of units – know how to express them in terms of their associated formulae, e.g. to define the Newton refer to the F = ma equation).
· Ensure that you know how to use your calculator - don’t buy one on the day (or even the week) beforehand. And make sure you can switch back from radians to degrees in case someone has accidentally put it on radians to begin with (or even  worse – grads; who uses those things and why are they available on school calculators?).
· Ask for Maths tables and be familiar with what information is available, particularly on pages 9 and 40.
· When giving a formula as an answer to a definition, remember to explain all symbols.

· Remember to include the relevant unit at the end of a maths question – you may not lose many marks but it is unforgivable because you almost definitely know what the unit is. It’s also unforgivable because if you were in my class you will have spent two years losing half marks every time you left out in one of my tests and omitting it now would only serve to illustrate that you have learnt nothing in my class. In my opinion you should be heavily punished for this in the exam itself. After all if the required answer is two cm and you leave your answer as two it merely begs the question; is it two cm, two miles or two bananas?
· Question: Name two devices that contain capacitors.
‘Radios and cameras’ is probably too general to be accepted as an answer.

A safer answer would be ‘rectifiers’ (used to convert a.c. to d.c.) or ‘in flashguns in cameras’.

· Question: What is meant by the capacitance of a capacitor?
The answer requires a definition of capacitance, not some vague, waffly, hand-wavy essay (so why don’t they just ask you to define capacitance? I don’t know).
· Use the syllabus extracts in my chapter notes to double to check that you (and I) have everything  covered.

Breakdown of Time

· Section A: Total time one hour.
· Five minutes to read over and pick your three questions, then 18 minutes for each question. 

· Section B: 90 minutes for 5 questions.

· Five minutes to read over and pick your five questions, then 15 minutes each, 

· 10 minutes at the end to read over your paper.

Obviously you’re not going to stick religiously to this time-scheme, but it is useful to at least have it in mind and perhaps write it down as soon as you start. It can also be useful to regard picking questions / looking over questions as a sort of ‘break’ from the main job of answering questions, so ration it out appropriately.
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