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Please look after this guide and use it throughout the year.

Physics laboratory rules

The labs contain equipment that can be easily damaged and could be a risk to health and safety. Everyone is expected to act sensibly and take care as they move around in the labs.

Don’t fiddle with any apparatus that has been left out in the lab. 

Equipment marked with a hazard label may only be used when a member of staff supervises you.

When using mains electrical equipment, check for any obviously damaged wires, plugs, etc. and check the date on the electrical safety test label.

Report any accident, breakage or spillage immediately.

Keep your bags and coats out of the way especially during practicals.

If you suspect any apparatus is faulty tell your teacher so that it can be repaired.

Special rules apply to the use of radioactive materials. Students are not allowed to use radioactive materials unless supervised by a teacher who will explain the rules.

Course Details
AS level Physics - one year course

Minimum entry requirements:

Grade C in Double award Science (Higher tier) or Physics (Higher tier).

Grade C in Maths. (Students who have not studied higher level GCSE maths will usually have difficulties.)

Students must study two modules and coursework component:

	Unit
	Title
	Examination
	Weight

	Unit 1
	Particles, Quantum Phenomena and Electricity.
	Unit 1:PHYA1 (January)
	40 %

	Unit 2
	Mechanics, Materials, and Waves
	Unit 2:PHYA2  (June)
	40 %

	Unit 3
	Investigative and Practical Skills
	Unit 3: PHYA3
	20 %


A2 level Physics – one-year course.

Entry requirement: pass in AS Physics.

The mark in AS counts for half of the total A2 mark.


           50%

Students must study two modules:

	Unit
	Title
	Examination
	Weight

	Unit 4
	Fields and Further Mechanics
	Unit 4:PHYA4 (January)
	20 %

	Unit 5
	Nuclear and Thermal Physics + Option
	Unit 5:PHYA5  (June)
	20 %

	Unit 6
	Investigative and Practical Skills
	Unit 6: PHYA6
	10 %


Getting the Most from your Physics Lessons

You will NOT have to write lots of traditional dictated notes. If there were a difficult concept, I may give a formal note written on the board to help to explain it.

You will be given notes for each module which have questions for you to answer in class.  The answers will be given in class and discussed.  You will mark your own work and add up the marks for each topic. I will periodically take in your notes to check your progress.

Use a highlighter pen to highlight the points that are important to you.

The notes have differentiated questions:

A – ACCESS (Grade E): Recall and review of concepts.

P – PROGRESS (Grade C): application of concepts.

C – CHALLENGE (Grade A): thinking concepts through.

There will also be in-class questions that may be:

· Individual oral answer

· For group discussion;

· Each individual writes their answer on a whiteboard tablet.

You will also be asked to sum up topics in a way that is meaningful to you.  This could be:

· A set of bullet points;

· A concept map;

· A series of pictures

· Or even verse (if you are poetical)

You will be issued with an A4 exercise book for you to write the answers to the homeworks.  It is harder to lose than lots of loose sheets of file paper…

You will also be given a ring binder for practical write-ups, tests, hand-outs, etc.  Please keep it in good order.

Get into the habit of supporting each other.  Peer teaching is very effective.  If you discuss the work with each other, you will learn more than just sitting passively taking down stuff from the teacher.

Review your work regularly, and take ownership of it.  People forget things very quickly unless they review what they do regularly and practise it.  I have learned most of what I teach by practicing it.

Good luck and enjoy it.

Minimum Assessment plan

All students will be assessed according to the following timetable:

AS Physics:

Autumn term
Week   7
Multiple choice test on work done so far


Week 15
Mock module test-Unit 1, PHYA1
Spring term
Week 17
AQA Unit 1, PHYA1


Week 25
Multiple choice test on work done so far
Summer term
Week 29




Week 32
AQA Unit 3, PHA3/P (practical exam)



Week 33
Mock module test-Unit 1, PA01



Week 35
AQA Unit 1, PA01 and Unit 3, PHA3/W

In addition to these assessments your teacher may also set other tests when appropriate.

Support

Physics can be difficult for some students.  You will NEVER be expected to struggle on your own.  If you are finding something difficult, please ask for help.  You are NOT cheating.  Your teacher will always be willing to give you support.
If you fall behind with your homework, you may be asked to attend a support session so that any difficulty can be resolved.

Homework / Set work

Physics department policy

· Homework will be set and marked with the aim of improving learning.

· For each class:

One piece of work will be set and marked each week.

The teacher will mark a minimum of one piece of work every two weeks. (Other work may be marked in class or mark schemes given.)

· The teacher will decide whether homework is required during exam periods.

· Homework handed in on time will be returned within one week.

· Individual teachers may set and/or mark additional homework above and beyond this policy.

Using mark schemes

Work may be set where you answer old exam questions and then mark them using the exam board’s mark schemes. It’s best to wait until the questions are finished before marking. Don’t refer to the mark scheme whilst doing the question because it is easy to see the next bit and this defeats the object of the work.

The mark schemes are written for teachers and you may find them confusing so it helps to make a note of any problems and ask the teacher before handing in the work. (Usually five minutes is allowed for this at the start of the lesson when the work is due.)

When you have to mark your own work, it is helpful if it is done as follows:

· Write in a different colour to the work.

· Tick each place where a mark is earned.

· Write the total mark at the top of the front page.

· Add any comments/corrections you wish.

The teacher will then check your marking, adjust the total if necessary and add comments if necessary.

Experiment write-ups (see also pages 11 and 12)

It is not necessary or useful to copy out diagrams or other details from the experiment sheet. You should include the following:

· The experiment sheet plus your name.
· Results, preferably in a table.

· Graph, if appropriate.

· Simple conclusion stating any final outcome and comments on possible errors or improvements.

For circus experiments the write-up must be handed in before the next experiment is done.

Deadlines

Students who are conscientious at handing in all their assignments are generally much more likely to get a good grade than those who fail to attend lessons or hand in work.  Physics is a subject in which practice makes perfect.

Therefore it is expected that all students will attempt the homeworks set, and hand it in by the deadline.

However there are circumstances in which a deadline is missed.  If you think that you will miss a deadline, please tell me and I will consider an extension, usually 1 day.  The completed work will then be marked.  Support will be offered.

If the work is not handed in by the deadline, it will not be marked and I will enter a bold zero into my mark book.  Two consecutive bold zeros will result in the tutor being informed.  If non-submission continues, then the matter will be referred to Mr Watts.
The above procedure is there not only to support students who are genuinely struggling, but also to be fair to those students who do get their work done on time.

Attendance
Again, students who attend every lesson are much more likely to succeed than those whose attendance is patchy.  It will be you school’s or college’s expectation that all students attend all timetabled lessons, and on time.  Please do so.

If you know in advance that you cannot attend for a legitimate reason, please, as a matter of courtesy, let your teachers know and they will make a note of it in their registers. 

If you are ill or there are other circumstances, please let the school know.
Students who are late without good reason may be refused admission to a lesson, and will be marked as unauthorised absent.  Unauthorised absence means that you will lose your EMA for that week.  Two unauthorised absences may be reported to your tutor.  Repeated unauthorised absence will be referred to your Head of Sixth Form.

It’s far easier to play fair and attend.  If you can’t, please let your teachers know.

Students who are absent for any reason are still expected to catch up and complete any missed work.

Equations  (these are given in the Data Booklet)
I am pleased to tell you that you need no longer learn loads of formulae.  They are all given in the data booklet you will get in the exam.  The image isn’t very clear – sorry!
[image: image1.emf]
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S.I. Units

A standard unit is unchanging and may be set up in national standards laboratories anywhere in the world.

S.I. units consist of Base Units and Derived Units that come from the base units.

Base units                  QUANTITY                UNIT


SYMBOL




Length


metre


m




Mass


kilogram

kg




Time


second


s




Electric current
ampere


A




Temperature

kelvin


K




Amount of substance
mole


mol

Derived units


For example
Speed


metre per second
m  s -1



Resistance

ohm


V A-1 or [image: image5.wmf]W





Force


newton


kg  m  s-2  or  N

Prefixes
 The following S.I. prefixes may be needed:




FACTOR

PREFIX

SYMBOL




10 9


giga-


G




10 6


mega-


M




10 3


kilo-


k

10 -2


centi-


c




10 -3


milli-


m




10 –6


micro-


(



10 -9


nano-


n




10 -12


pico-


p




10 -15


femto-


f




10 -18


atto-


a

For example



63 gigajoule = 63GJ = 63 x 109J



1.6 x 10-19C = 0.16aC = 0.16 attocoulomb

Standard form and scientific notation is used to write very large or small numbers.

A number may be written as:




(value between 1 and 10) x (10 raised to the required power)


For example


3500m  = 3.5 x 103 m

    63360 V  = 6.3360 x 105 V


0.027A = 2.7 x 10-2 A           0.00000753  = 7.53 x 10-6 

Area and volume measures (sometimes give problems).

Replace prefixes with scientific notation before calculation.

For example:

r  =  0.3 mm 
Calculate  (r2
           r   = 0.3 x 10-3 m





        (r2  = ( (0.3 x 10-3 m)2
   =  2.8 x 10-7 m2
V  = 3 cm3
Express V in m3 

V = 3 x 1 cm3
But 1 cm = 1 x 10-2 m


V = 3 x (1 x 10-2 m)3
    = 3 x 10-6 m3

Tips for Calculations 

1.Write down a formula or equation using



[image: image6.wmf]2

1

2

sutat

=+


standard symbols if possible.









s = 4.5m

2.You may wish to write a "shopping list"


u = 0

for the quantities in the formula/equation


v = 

but this gets no marks.




a = 









 t = 0.90s

3.Substitute values into the formula/equation

without rearranging first





[image: image7.wmf]2

1

2

4.500.90

a

=+´


(unless you know you won't make daft mistakes).

4.Rearrange and calculate your final answer.



[image: image8.wmf]4.50.405

a

=











[image: image9.wmf]4.5

0.405

a

=


5.Write the answer using sensible significant figures
and, if necessary, standard form.

Add the proper units.





a =11.1 m s-2
Check that you have answered what the question




actually asked for.

If you have done all this underline your answer.

Exam Words

You need to understand the special meaning of the following words in exams:

Calculate
Work out a numerical answer, showing the steps in your working.

Define
Write down a “textbook-type” statement explaining the word or symbol.

You can sometimes get the marks if you write a defining equation provided you explain each symbol used.

Describe
Simple list of the steps you would carry out in, say, an experiment. (Use numbered steps and short sentences.) A labelled diagram would also be expected.

Evaluate
Work out the mathematical value of an equation for example.

Assess the evidence/results from an experiment.

Explain
Write down a brief statement of the meaning of the concept or words. 

You can sometimes get the marks for an answer using standard symbols perhaps in an equation.

Prove/derive
Use algebra to obtain a given equation. (All proofs required are stated clearly in the notes or course specification.)
Ratio
When asked to find the ratio of a to b you have to calculate the answer to the fraction 
[image: image10.wmf]a

b

 as a number.

Show that
Use maths to calculate a value that has been given to you.

(Remember that you can use the given value in the next bit of the question anyway.)

Use algebra to prove/derive an equation/formula.

Sketch
Draw, without graph paper the general shape of a graph. Label the axes and mark any special values or show the ranges. Include the origin unless you have a good reason not to do so.
State
Write down a name, phrase, numerical value or equation without any explanation.

Suggest
Give your ideas about a new problem or situation based on physics you already know. (Often asked at the end of a practical question.)
Plotting graphs

Independent variable - You choose the values







to measure.

Dependant variable - Values measured depend







upon the other variable.


Scales 

· Use easy scales but also keep the graph reasonably big.

· Avoid scales such as seven or three squares to represent ten units, etc.

Label axes

· quantity/unit
Plot points

· Use pencil and mark small crosses (
[image: image11.wmf]´

) or dots in circles (
[image: image12.wmf]Ä

)

Draw the best fit straight line (or curve)

· Show the trend (not dot-to-dot!).
To find an intercept

· For an intercept on the y-axis make sure the x-axis starts from zero.(Similarly for an intercept on the y-axis.)

· Write on the graph the value of any intercept found.

To find gradient of a straight line

· Don’t use points you have plotted but choose two widely spaced points exactly on the line that also lie exactly on grid lines of the graph paper (or as nearly so as possible).

· Construct a gradient triangle on these two points that is at least 8cm on a side.

· Write on the graph the values of (y and (x with their units. (You may find it helpful to mark the ends of a side on a strip of paper and then compare it with the corresponding axis).

To find a gradient for a curve

· Draw a tangent to the curve at the point where the gradient is required and then find the gradient of this tangent as above.

Tips for the Internal Practical Skills Assessment
There is no longer a practical examination in the Summer, nor is there a “whole investigation” coursework.  However there are two areas of assessment that are done during the course, which form PHYA3.
Practical Skills Assessments

These are done during normal practical work, and will cover a range of experiments.  There are three skill areas:

· Following instructions

· Selecting and using equipment

· Organisation and safety
Each skill area has 3 marks.  The mark descriptions are shown in the table below:

	Following instructions and

group work
	Selecting and using

equipment
	Organisation and safety

	1A

Follows instructions in

standard procedures but

sometimes needs guidance
	1B

Uses standard laboratory

equipment with some

guidance as to the appropriate instrument/range
	1C

Works in a safe and

organised manner following

guidance provided but needs

reminders

	2A

Follows instructions for standard procedures without guidance. Works with others

making some contribution
	2B

Uses standard laboratory

equipment selecting the

appropriate range
	2C

Works in an organised

manner with due regard to

safety with only occasional

guidance or reminders

	3A

Follows instructions on complex tasks without guidance. Works with others making some contribution.
	3B

Selects and uses standard laboratory equipment with appropriate precision and recognises when it is appropriate to repeat measurements.
	3C

Works safely without supervision and guidance.

(Will have effectively carried out own risk assessment).

	3 marks
	3 marks
	3 marks


The best marks will be submitted to the Board for the exam.
Investigative Skills Assignment (ISA)

The ISA carries most of the marks for PHYA3 and PHYA6.  It is done in two stages:

1. You will be given a task sheet set by the Board.  You will collect data and note them in a table.  You will plot them on a graph.  This will take one lesson (or possibly two).  You will hand your work in for marking and it will be marked according to the Board marking schemes.

2. The ISA Test which is done under examination conditions.  In Part A you will be asked questions on your data.  If you were absent for the data collection, you can be provided with data, but you will not get so many marks.  In Part B you are given some data to work with and you answer questions from those data.  You analyse and evaluate those data.
COLLECTING THE DATA
In the practical session only do what the questions ask.

Results

· Do a quick try out to check apparatus.

· At least 5 data points, but no more than 10.

· Make rough measurements to work out a table.

(Headings written as  QUANTITY / UNIT)

· Record careful measurements in the order you measure them. If possible begin with small, big and middle readings to get a good range, then add more.

· Neat table, please.  Make sure that the data are in a logical order.  Decide if you need to include 0 as it is often a valid point.
· Take repeat readings to ensure that your data are reliable.
·  Leave apparatus set up in case you need more results later (e.g. repeats in case you have an anomalous point).

· Calculate extra columns for graph.
Graph

· Use easy scales.

· Label axes   QUANTITY / UNIT.
· Plot points and draw best-fit line in pencil.

· Find gradient and/or intercept.

· Write values on graph.

IN THE EXAM

Precautions

· State any special precautions you would take to overcome any difficulties in obtaining reliable results.
Conclusion (Questions will guide you and may include the following points.)

· Use your gradient and/or intercept to calculate a final result.
· Consider how a change in the method might affect the outcome.

· By considering the biggest source of error, suggest how the experiment could be improved.

If You are asked to Plan:

Labelled diagram and apparatus

· Show clearly any distances to be measured.

· Label items and add “how-to-do-it” comments (saves words in the method).

· List items not shown in the diagram (don’t draw stop-clocks, micrometers, etc).
Method (Write as if you are giving direct instructions to somebody. Keep sentences simple and as short as possible. Use numbered steps.).

· State each measurement to be taken and the equipment used to measure it.

· State the factors you will need to control and how you will do this.

· Explain how the measurements will be used to answer the question set.

· If appropriate, sketch the graph you expect to get.
Criteria for awarding marks in the ISA exam (AQA guidance)

The following is intended to give general guidance only.

Getting Data
· Tabulation of results: suitable headings in table

· Adequate number and range of results

· Steps taken to overcome random [systematic ] error
· Use of significant figures in both tabulated and derived data
· General quality mark, judged from scatter on graph
· Tabulation of intermediate data sets or additional calculations (A2 only)
Graph
· Axes marked correctly on graph

· Suitable scales

· Correct plotting of points

· Best-fit line or curve, suitably drawn






Analysing- making qualitative or quantitative deductions

· From graph: direct (e.g. intercept or interpolating)

· Or indirect (e.g. gradient)

· Result of numerical analysis (may be calculation set in context of question)

Evaluating

· Comments about procedures or techniques

· Justification of significant figures

· Predictions about alternative outcomes, suitably justified

· Qualitative or quantitative discussion of proposed extension to enquiry

· Discussion of quality of graphical work/discussion of anomalous results






Planning (only if you are asked to do this)

· Identify a key factor to vary

· Explain how this factor is to be measured

· Use physics knowledge to explain how the observations will be used to solve the problem set or to test the hypothesis posed

· Show graphically, e.g. using a circuit diagram, the practical set-up

· Identify factor(s) that need to be controlled

· Explain how these controls will be achieved

· Explain measure(s) to ensure that accuracy/precision is/are achieved 

· Explain how any potential difficulties in obtaining a reliable result will be overcome

· Make a sensible estimate of the number and range of readings to be taken(A2 only)  

Perform relevant supporting calculation (A2 only)


Quality of Written Communication

· Good grammar, spelling and punctuation


· Correct use of specialist terms


Mathematical requirements (from AQA specification)
Candidates need to have been taught and to have acquired competence in the areas of mathematics set out below. Material given in bold type is for A2 level only.
Arithmetic and computation Students should be able to:

· Recognise and use expressions in decimal and standard form;

· Use ratios, fractions and percentages;

· Use calculators to find and use  xn , 1/x, ( x , log10  x , ex , ln x

· Use calculators to handle sin x , cos x , tan x  when x is expressed in degrees

or radians.
Handling Data Students should be able to:

· Make order of magnitude calculations;

· Use an appropriate number of significant figures;

· Find arithmetic means.

Algebra Students should be able to:

· Change the subject of an equation by manipulation of the terms, including

     positive, negative, integer and fractional indices;

· Solve simple algebraic equations;

· Substitute numerical values into algebraic equations using appropriate units

    for physical quantities;

· Understand and use the symbols: = , < , > , « , » , ( , (
Geometry and Trigonometry Students should be able to:

· Calculate areas of triangles, circumferences and areas of circles, surface areas 

     and volumes of rectangular blocks, cylinders and spheres;

· Use Pythagoras’ theorem, and the angle sum of a triangle;

· Use sines, cosines and tangents in physical problems;

· Understand the relationship between degrees and radians and convert 

   from one to the other.

Graphs Students should be able to:

· Translate information between graphical, numerical and algebraic forms;

· Plot two variables from experimental or other data;

· Understand that y = mx + c  represents a linear relationship;

· Determine the slope and intercept of a linear graph;

· Draw and use the slope of a tangent to a curve as a measure of rate of change;

· Understand the possible physical significance of the area between a curve and the 

      x axis and be able to calculate it or measure it by counting squares as appropriate;

· Use logarithmic plots to test exponential and power law variations;

· Sketch simple functions including: 

y = k/x ,    y = kx2 ,    y = sin x ,    y = cos x ,    y = e-kx
Vectors:  Students should be able to:

· Find the resultant of two coplanar vectors;

· Resolve a vector in two perpendicular directions

Use of Information and Communication Technology

ICT will be used as a regular teaching tool.  This will take the form of:

· Word-processed notes;

· Presentations using presentation graphics;

· Video clips.

· Computer animations.

In the course you will have opportunities to use ICT for:

· Data-logging;
· Manipulation of numerical data;
· Mathematical modelling;
· Internet research.
· Word-processing of reports
· Producing presentations.
Author’s website:

www.antonine-education.co.uk
You will also find these websites useful:

www.s-cool.co.uk
www.physicsclassroom.com
www.saburchill.com
 http://www.walter-fendt.de/ph11e/
http://particleadventure.org/particleadventure/index.html
There are, of course, many other sites.  Most students have a computer at home.  If you don’t, your school will have a large number available for student use in the Sixth Form Area.

Books
This is the eco-friendly alternative approach – low-tech, but very reliable (no crashes, no viruses, only needs daylight to operate). 
Your department will have a recommended text.  I favour Physics for You by Keith Johnson.  It explains simply what you need to know with lots of colour and pictures.  
You may, of course, buy any text book you find most useful.  Many students buy revision guides.
Some books go into a lot of detail, so you need to be confident in the material before using them. 

Notes (“Idiots’ guides”, “little gems”, “words of wisdom”, etc.)






















y (dependant variable)





x (independent variable)
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