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Intro	
  to	
  Cambridge	
  Physics	
  
 
Welcome to IGCSE Physics! One of our primary goals is to prepare you for the Cambridge test 
at the end of the year. Before we go into too much of the physics test, here is some general 
information about Cambridge terminology: 

• Paper – test or exam; the physics Cambridge test has 3 “papers” or 3 tests 
• Mark – point; instead of earning “points” you earn “marks” 
• Mark Scheme – rubric; each of the practice tests have an accompanying “mark scheme” 

or rubric we can use to assess your progress so far 
Also keep in mind that Cambridge will spell things differently (tyre instead of tire) and have 
other different vocabulary (lift instead of elevator).  
 
Parts of the Cambridge Physics Test:  

1. Multiple Choice (45 minutes) 
A multiple-choice (A-D) paper consisting of 40 questions. This paper will test assessment 
objectives AO1 and AO2. This paper will be weighted at 30% of the final total mark. 

2. Free-Response (1 hour 15 minutes) 
A written paper consisting of short-answer and structured questions. This paper will test 
assessment objectives AO1 & AO2. This paper will weigh 50% of the total final mark. 

3. Alternative to Practical (1 hour) 
This paper will test assessment objective AO3. Questions will be based on the 
experimental skills listed in the “Practical Test” section. You will be taking the 
Alternative to Practical, which is a lab on paper. This means that instead of doing the 
experiment yourself, you will be provided with a picture of the set up (for example, a 
picture of a ruler next to a block), which you will analyze. This paper will be weighted at 
20% of the final total mark. 

Notice that each paper says which assessment objectives are tested on that paper. For more 
information, see the “Assessment Objectives” page.  
 
Cambridge Test Levels: 
The Cambridge Physics test has two levels: Core and Extended/Supplement. You will be taking 
the Extended/Supplement portion, which means you are responsible for both the Core and 
Extended/Supplement material. This will be important as you look at the objectives later on. 
 
Number Notation: 
Numbers from 1000 to 9999 will be printed without commas or spaces. Numbers greater than or 
equal to 10 000 will be printed without commas. A space will be left between each group of 
three whole numbers, e.g. 4 256 789. 
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Mathematical Requirements: 
Calculators may be used in all parts of the examination.  Note that when Cambridge says “recall” 
they mean you need to have that memorized and that you can recall that fact at the test. That 
information will not be given. 
 
Candidates should be able to: 

• add, subtract, multiply and divide 
• use averages, decimals, fractions, percentages, ratios and reciprocals 
• use standard notation, including both positive and negative indices 
• understand significant figures and use them appropriately 
• recognise and use direct and inverse proportion 
• use positive, whole number indices in algebraic expressions 
• draw charts and graphs from given data 
• interpret charts and graphs 
• determine the gradient and intercept of a graph 
• select suitable scales and axes for graphs 
• make approximate evaluations of numerical expressions 
• recall and use equations for the areas of a rectangle, triangle and circle and the volumes 

of a rectangular block and a cylinder 
• use mathematical instruments (ruler, compasses, protractor and set square) 
• understand the meaning of angle, curve, circle, radius, diameter, circumference, square, 

parallelogram, rectangle and diagonal 
• solve equations of the form x = y + z  and x = yz  for any one term when the other two 

are known 
• recognise and use clockwise and anticlockwise directions 
• recognise and use points of the compass (N, S, E, W) 
• use sines (sin θ)and inverse sines (sin-1 θ) 
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Assessment	
  Objectives	
  
 

AO1: Knowledge with understanding 
Candidates should be able to demonstrate knowledge and understanding of: 
1. scientific phenomena, facts, laws, definitions, concepts and theories 
2. scientific vocabulary, terminology and conventions (including symbols, quantities and units) 
3. scientific instruments and apparatus, including techniques of operation and aspects of safety 
4. scientific and technological applications with their social, economic and environmental implications. 
 
Syllabus content defines the factual material that candidates may be required to recall and explain. 
 
Candidates will also be asked questions which require them to apply this material to unfamiliar contexts 
and to apply knowledge from one area of the syllabus to another. 
 
Questions testing this objective will often begin with one of the following words: define, state, describe, 
explain (using your knowledge and understanding) or outline (see the Glossary of terms used in science 
papers). 
 
AO2: Handling information and problem solving 
Candidates should be able, in words or using other written forms of presentation (i.e. symbolic, graphical 
and numerical), to: 
1. locate, select, organise and present information from a variety of sources 
2. translate information from one form to another 
3. manipulate numerical and other data 
4. use information to identify patterns, report trends and draw inferences 
5. present reasoned explanations for phenomena, patterns and relationships 
6. make predictions and hypotheses 
7. solve problems, including some of a quantitative nature. 
 
Questions testing these skills may be based on information that is unfamiliar to candidates, requiring them 
to apply the principles and concepts from the syllabus to a new situation, in a logical, deductive way. 
 
Questions testing these skills will often begin with one of the following words: predict, suggest, calculate 
or determine (see the Glossary of terms used in science papers). 
 
AO3: Experimental skills and investigations 
Candidates should be able to: 
1. demonstrate knowledge of how to safely use techniques, apparatus and materials (including following a 
sequence of instructions where appropriate) 
2. plan experiments and investigations 
3. make and record observations, measurements and estimates 
4. interpret and evaluate experimental observations and data 
5. evaluate methods and suggest possible improvements. 
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Grade	
  Descriptions	
  
 
The scheme of assessment is intended to encourage positive achievement by all candidates. 
 
A Grade A candidate will be able to: 

• recall and communicate precise knowledge and display comprehensive understanding of 
scientific phenomena, facts, laws, definitions, concepts and theories 

• apply scientific concepts and theories to present reasoned explanations of familiar and 
unfamiliar phenomena, to solve complex problems involving several stages, and to make 
reasoned predictions and hypotheses 

• communicate and present complex scientific ideas, observations and data clearly and 
logically, independently using scientific terminology and conventions consistently and 
correctly 

• independently select, process and synthesise information presented in a variety of ways, 
and use it to draw valid conclusions and discuss the scientific, technological, social, 
economic and environmental implications 

• devise strategies to solve problems in complex situations which may involve many 
variables or complex manipulation of data or ideas through multiple steps 

• analyse data to identify any patterns or trends, taking account of limitations in the quality 
of the data and justifying the conclusions reached 

• select, describe, justify and evaluate techniques for a large range of scientific operations 
and laboratory procedures. 

 
A Grade C candidate will be able to: 

• recall and communicate secure knowledge and understanding of scientific phenomena, 
facts, laws, definitions, concepts and theories 

• apply scientific concepts and theories to present simple explanations of familiar and some 
unfamiliar phenomena, to solve straightforward problems involving several stages, and to 
make detailed predictions and simple hypotheses 

• communicate and present scientific ideas, observations and data using a wide range of 
scientific terminology and conventions 

• select and process information from a given source, and use it to draw simple conclusions 
and state the scientific, technological, social, economic or environmental implications 

• solve problems involving more than one step, but with a limited range of variables or 
using familiar methods 

• analyse data to identify a pattern or trend, and select appropriate data to justify a 
conclusion 

• select, describe and evaluate techniques for a range of scientific operations and laboratory 
procedures.	
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Glossary	
  of	
  Terms	
  
 
This glossary (which is relevant only to science subjects) will prove helpful to candidates as a guide, but 
it is neither exhaustive nor definitive. The glossary has been deliberately kept brief, not only with respect 
to the number of terms included, but also to the descriptions of their meanings. Candidates should 
appreciate that the meaning of a term must depend, in part, on its context. 
 

1. Define only a formal statement or equivalent paraphrase being required. 
2. What do you understand by/What is meant by  (the term(s)…) normally implies that a definition 

should be given, together with some relevant comment on the significance or context of the term(s) 
concerned, especially where two or more terms are included in the question. The amount of 
supplementary comment intended should be interpreted in the light of the indicated mark value. 

3. State implies a concise answer with little or no supporting argument (e.g. a numerical answer that 
can readily be obtained ‘by inspection’). 

4. List requires a number of points, generally each of one word, with no elaboration. Where a given 
number of points is specified this should not be exceeded. 

5.   
a. Explain may imply reasoning or some reference to theory, depending on the context. It is 

another way of asking candidates to give reasons. The candidate needs to leave the examiner in 
no doubt why something happens. 

b. Give a reason/Give reasons is another way of asking candidates to explain why something 
happens. 

6. Describe requires the candidate to state in words (using diagrams where appropriate) the main 
points. Describe and explain may be coupled, as may state and explain. 

7. Discuss requires the candidate to give a critical account of the points involved. 
8. Outline implies brevity (i.e. restricting the answer to giving essentials). 
9. Predict implies that the candidate is expected to make a prediction not by recall but by making a 

logical connection between other pieces of information. 
10. Deduce implies that the candidate is not expected to produce the required answer by recall but by 

making a logical connection between other pieces of information. 
11. Suggest is used in two main contexts, i.e. either to imply that there is no unique answer (e.g. in 

physics there are several examples of energy resources from which electricity, or other useful forms 
of energy, may be obtained), or to imply that candidates are expected to apply their general 
knowledge of the subject to a ‘novel’ situation, one that may be formally ‘not in the syllabus’ – 
many data response and problem solving questions are of this type. 

12. Find is a general term that may variously be interpreted as calculate, measure, determine, etc. 
13. Calculate is used when a numerical answer is required. In general, working should be shown, 

especially where two or more steps are involved. 
14. Measure implies that the quantity concerned can be directly obtained from a suitable measuring 

instrument (e.g. length using a rule, or mass using a balance). 
15. Determine often implies that the quantity concerned cannot be measured directly but is obtained 

from a graph or by calculation. 
16. Estimate implies a reasoned order of magnitude statement or calculation of the quantity concerned, 

making such simplifying assumptions as may be necessary about points of principle and about the 
values of quantities not otherwise included in the question. 

17. Sketch, when applied to graph work, implies that the shape and/or position of the curve need only 
be qualitatively correct, but candidates should be aware that, depending on the context, some 
quantitative aspects may be looked for (e.g. passing through the origin, having an intercept). In 
diagrams, sketch implies that simple, freehand drawing is acceptable; nevertheless, care should be 
taken over proportions and the clear exposition of important details. 
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Practical	
  Test	
  
 
This paper is based on testing experimental skills. The questions do not assess specific syllabus 
content. Any information required to answer these questions is contained within the question 
paper or from the experimental context and skills listed below. Questions are structured to assess 
across the grade range A* – G.  You will be taking the Alternative to Practical, which is a lab on 
paper. This means that instead of doing the experiment yourself, you will be provided with a 
picture of the set up (for example, a picture of a ruler next to a block), which you will analyze. 
The Alternative to Practical will typically consist of four questions, three of which require the 
use of apparatus. 
 
Candidates may be asked questions on the following experimental contexts: 

• measurement of physical quantities such as length or volume or force 
• cooling and heating 
• springs and balances 
• timing motion or oscillations 
• electric circuits 
• optics equipment such as mirrors, prisms and lenses 
• procedures using simple apparatus, in situations where the method may not be familiar to 

the candidate. 
 
Candidates may be required to do the following: 

• use, or describe the use of, common techniques, apparatus and materials, for example 
ray-tracing equipment or the connection of electric circuits 

• select the most appropriate apparatus or method for a task and justify the choice made 
• draw, complete or label diagrams of apparatus 
• explain the manipulation of the apparatus to obtain observations or measurements, for 

example: 
– when determining a derived quantity, such as the extension per unit load for a 

spring 
– when testing/identifying the relationship between two variables, such as between 

the p.d. across a wire and its length 
– when comparing physical quantities, such as two masses using a balancing 

method 
• make estimates or describe outcomes which demonstrate their familiarity with an 

experiment, procedure or technique 
• take readings from an appropriate measuring device or from an image of the device (for 

example thermometer, rule, protractor, measuring cylinder, ammeter, stopwatch), 
including: 

– reading analogue and digital scales with accuracy and appropriate precision 
– interpolating between scale divisions when appropriate 
– correcting for zero errors, where appropriate 

• plan to take a sufficient number and range of measurements, repeating where appropriate 
to obtain an average value 

• describe or explain precautions taken in carrying out a procedure to ensure safety or the 
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accuracy of observations and data, including the control of variables 
• identify key variables and describe how, or explain why, certain variables should be 

controlled 
• record observations systematically, for example in a table, using appropriate units and to 

a consistent and appropriate degree of precision 
• process data, using a calculator where necessary 
• present and analyse data graphically, including the use of best-fit lines where appropriate, 

interpolation and extrapolation, and the determination of a gradient, intercept or 
intersection 

• draw an appropriate conclusion, justifying it by reference to the data and using an 
appropriate explanation 

• comment critically on a procedure or point of practical detail and suggest an appropriate 
improvement 

• evaluate the quality of data, identifying and dealing appropriately with any anomalous 
results 

• identify possible causes of uncertainty, in data or in a conclusion 
• plan an experiment or investigation including making reasoned predictions of expected 

results and suggesting suitable apparatus and techniques.	
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Presentation	
  of	
  Data	
  
 
During portions of the test (especially during the Practical Exam) you will need to display 
data in the form of a table, graph, etc.  
 
The solidus (/) is to be used for separating the quantity and the unit in tables, graphs and 
charts, e.g. time / s for time in seconds. 
 
1. Tables 
• Each column of a table should be headed with the physical quantity and the 

appropriate unit, e.g. time / s. 
• The column headings of the table can then be directly transferred to the axes of a 

constructed graph. 
2. Graphs 
• Unless instructed otherwise, the independent variable should be plotted on the x -axis 

(horizontal axis) and the dependent variable plotted on the y -axis (vertical axis). 
• Each axis should be labelled with the physical quantity and the appropriate unit, e.g. 

time / s. 
• Unless instructed otherwise, the scales for the axes should allow more than half of the 

graph grid to be used in both directions, and be based on sensible ratios, e.g. 2 cm on 
the graph grid representing 1, 2 or 5 units of the variable. 

• The graph is the whole diagrammatic presentation, including the best-fit line when 
appropriate. It may have one or more sets of data plotted on it. 

• Points on the graph should be clearly marked as crosses (x) or encircled dots ( ). 
• Large ‘dots’ are penalised. Each data point should be plotted to an accuracy of better 

than one half of each of the smallest squares on the grid. 
• A best-fit line (trend line) should be a single, thin, smooth straight-line or curve. The 

line does not need to coincide exactly with any of the points; where there is scatter 
evident in the data, Examiners would expect a roughly even distribution of points 
either side of the line over its entire length. Points that are clearly anomalous should be 
ignored when drawing the best-fit line. 

• The gradient of a straight line should be taken using a triangle whose hypotenuse 
extends over at least half of the length of the best-fit line, and this triangle should be 
marked on the graph. 

3. Bar charts 
• These are drawn when one of the variables is not numerical. 

4. Numerical results 
• Data should be recorded so as to reflect the precision of the measuring instrument. 
• The number of significant figures given for calculated quantities should be appropriate 

to the least number of significant figures in the raw data used. 
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Syllabus	
  Objectives	
  
 

You will be taking the Extended version of the Cambridge test. This means that you will be mastering the Core and 
the Supplement content. Where possible, Cambridge will test you on the Supplement content instead of the Core 
material.  
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Symbols	
  and	
  Units	
  
 
Candidates should be able to give the symbols for the following physical quantities and, where indicated, state 
the units in which they are measured.  
 
Candidates should be familiar with the following multipliers: M mega, k kilo, c centi, m milli. 
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Electrical	
  Symbols	
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