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First do the reading (headings in red), 

then answer the questions (headings in green) 

 

Reading: SI UNITS BASIC AND DERIVED 
 

At the time of the French revolution about 200 years ago, a group of scientists met in Paris to design a 

standard system of measurement. They chose as their basic unit of length one ten millionth of the 

distance from the North Pole to the equator, measured along the meridian through Paris. This distance 

was called a metre, and two lines a metre apart were engraved on a metal bar to serve as a standard 

later, when more accurate measurements of the earth were possible, scientists were forced to abandon 

this definition. The metre is now defined very accurately using the distance travelled by light in a certain 

length of time. In 1960, the metric system was modernized to form The International System Of 

Units. This system is usually referred to as SI, for the French name Le Systeme International 

D’unites. Now, more than 90% of the world’s population in more than 100 countries use the SI, and it 

is the only set used by scientists the world over. Table A show the seven base units, from which ALL 

others are derived. Table B shows some derived SI units.  

 

 

Table A 

QUANTITY UNIT SYMBOL 

Length metre m 

Mass kilogram kg 

Time second s 

Electric current ampere A 

Temperature kelvin K 

Amount of 

substance 

mole mol 

Luminous intensity candela cd 

 

The kilogram is the only base unit with a prefix. The gram proved to be too small for practical purposes.  

 

The derived units are physical quantities, which are very widely used. These units could be referred to 

by describing the basic units but it its more convenient for them to be given their own name. For 

examples, energy is normally measured in joules rather than in kilogram metre squared per second 

squared (or kg m2  s-2). 

 

msims
Typewritten Text
Section A: This improves your maths for physics.

msims
Typewritten Text

msims
Typewritten Text

msims
Typewritten Text



Simon Langton Girls’ Grammar School 

Sixth Form  

Physics 
 

 2 

As can be seen from the table, every derived unit can be described using previously used 

units or basic units. For example the watt can also be described as kg m2 s-3 and the ohm – using the 

Greek letter omega (Ω) – can be described as kg m2 s-3 A-2. 

 

Table B 

QUANTITY UNIT SYMBOL DERIVATION  

Energy 
joule J kg m2 s-2 

Force newton N  kg m s-2 

Frequency hertz Hz s-1 

Power watt W J s-1 

Potential 

difference 

volt V J A-1 s-1 

Resistance ohm Ω V A-1 

Pressure pascal Pa N m-2 or J m-3 
 

 

 

An error (or uncertainty) is not always a mistake. Whenever we measure something in Physics, the 

measurement is always subject to some error, it can never be exact. Causes of errors: 

 

Random Errors 

 arise from random variation over and under the true value 

 e.g. a student using a stopwatch: the first time trial may be slightly higher than the actual value and the 

second lower etc 

 to minimise random error, repeat readings must be recorded and the average value used 

Systematic errors 

 result from a consistent problem with the measuring device or with the person using it 

 e.g. an instrument such as a spring balance,  may not be properly zeroed, a ruler may have worn ends, 

human reaction time that is  always be too fast or too slow 



Simon Langton Girls’ Grammar School 

Sixth Form  

Physics 
 

 3 

Parallax error 

 is a type of systematic error 

 is a common source of error when reading scales, it is the apparent shift in and objects position due to 

a change in the position of the observer making the reading 

 is overcome by always reading an instrument by viewing the scale perpendicular to the reading  

 

 

 

 

 

 

 

 

 

 

Absolute and Relative Uncertainties 

 

Absolute Uncertainties is ± the limit of reading; it can be calculated in two ways.  

 

1) When there are no repeat readings, your absolute error is half the sensitivity of the measuring instrument.  

 

You use the sensitivity of the measuring instrument to get an absolute error. For example if you 

measure a length of 52mm with a ruler marked in mm, your reading could actually be as large as 

52.5mm or as small as 51.5mm. As you can only measure down to 1mm you have to round up or 

down to this value of 52 even if you think the reading might be slightly bigger or smaller than this. So 

in this case we report an absolute uncertainty with the measurement like this: 

 

52±0.5mm 
 

What you are saying here is that the length you have measured is 52mm but may be up to 0.5mm 

bigger or smaller, due to the sensitivity of the measuring instrument. NOTE that we put the unit 

AFTER the uncertainty here as it should have a unit.   

 

2) When you have repeat readings you use the biggest difference between the average reading and the repeats. 

 

We can take the previous example further by imagining that we are measuring the extension of a 

spring with a 1N weight hanging on it. If we repeated the experiment three times, we might get 

results that look like this: 

 

Weight / 

N 

Extension 

1/mm 

Extension 

2 /mm 

Extension 

3/mm 

Average 

Extension/mm 

1 52 50 54 52 

 
× 
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In this case, the repeats are different. This may be due to a parallax error (see above) or the fact that 

the spring was still oscillating up and down when the measurement was taken. Either way, there is 

some other factor that is introducing an uncertainty that is larger than the one introduced by the 

sensitivity of the measuring instrument (the one you would calculate from the method above). So in 

this case we take the average, 52mm, and then look at the repeats and find the largest deviation from 

the average, which is 2 (54-52) and we say that the reading is 52±2mm.  

 

You would use the largest uncertainty from these two methods. Usually this arises from repeat readings.   

 

Percentage Uncertainty is the relative size of the absolute error, and is a percentage of the error 

compared to the measurement. 

E.g. 52 ± 2mm  

Has an absolute error of ± 2mm and; 

 

                           
 

  
 x 100 

           = 3.8% 

 

So 52mm ± 3.8% is another valid notation. Note that in this case the 3.8% is after the units.  

 

Significant figures: 

In Physics, all calculations must be written in the correct number of significant figures/digits. All 

measured digits are significant. Rules for identifying significant figures in recorded data: 

1. All non-zero digits are significant e.g. 92.43 has 4 sf 

2. Zeroes between other digits are always significant e.g. 3007 has 4 sf 

3. Zeroes placed before other digits are not significant e.g. 0.0047 has only 2 sf 

4. Zeroes placed after other digits behind a decimal are significant e.g. 3.600 has 4 sf 

5. Zeroes at the end of other numbers are only significant if indicated so by using standard form 

E.g. 7400 m might have 2, 3 or 4 sf 

7.4 x 103 m has 2 sf 

7.40 x 103 m has 3 sf 

7.400 x 103 m has 4 sf 

 

 

 

 

 

 

 

 

 

 

 

× 
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As you can see in Table C below, all the units are related to each other in this way by multiples of 10. 

Thus, to convert from one unit to another you can simply move the decimal point. Move it to the right 

when the new unit is smaller and to the left when the new unit is larger.  

 

Table C 

PREFIX SYMBOL FACTOR 

AS A 

POWER 

FACTOR AS A DECIMAL EXAMPLE

exa E 1018 1 000 000 000 000 000 000   

peta P 1015        1 000 000 000 000 000  

tera T 1012               1 000 000 000 000  

giga G 109                      1 000 000 000 109 g = 1 

Gg 

mega M 106                             1 000 000 106 g = 1 

Mg 

kilo k 103                                    1 000 103 g = 1 kg

hecto h 102                                       100   

deca da 101                                         10  

 100                                           1 m 

deci d 10-1                                           0.1  

centi c 10-2                                           0.01 10-2 m = 1 

cm 

milli m 10-3                                           0.001 10-3 m = 1 

mm 

micro μ 10-6                                           0.000 001 10-6 m = 1 

μm 

nano n 10-9                                           0.000 000 001  

pico p 10-12                                           0.000 000 000 001  

femto f 10-15                                           0.000 000 000 000 001  

atto  a 10-18                                           0.000 000 000 000 000 

001 

 

Some of the prefixes of metric units such as exa-, pico-, atto-, etc are not commonly used, and many 

people aren’t familiar with them. Thus, scientists often use more common units and scientific notation to 

describe quantities measured with very large or very small values. In this notation, one non-zero digit is 

placed before the decimal point, and the number is multiplied by 10 to the appropriate power. The best 

way to see the usefulness of scientific notation is to study examples of large and small numbers.  
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 Questions: INTRODUCTION TO PHYSICS 

BASIC SKILLS 

1. Rearrange the following equations, making the variable in the brackets into the subject of the equation: 

a) s = u t + ½ a t2   (a) 

b) s = u t + ½ a t2   (u) 

c) v = u + a t  (a)  

   

d) v2 = u2 + 2 a s (s) 

e) v2 = u2 + 2 a s (u) 

2. For the triangles below, find the quantities listed: 

3. Solve the following: 

a) (x + 4) (x - 3) = 0 

b) x2 + x = 0 

c) s = u t + ½ a t2     when s = 5 and u = 0 and a = 2 

ÁȢ

5 
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QUESTIONS: CONVERTING SI-METRIC UNITS  
 

 

1. What are the SI units used to measure the following: 

(a)  temperature   

(b)  amount of  substance   

(c)  light 

(d)  length    

 

 

2. Convert each measurement to the unit indicated: 

(a)  50 μg to g   
(b)  1000 mg to g  

(c)  0.023 hg to g  

(d)  0.0085  Mg to g 

(e)  5590 μA to A  

(f)  682 mA to A  

(g)  18  Ms to s  

  

 

 

 

 

 

 

 

3. Express the following numbers in standard form: 

a.  20 000     

 b.  543.6      

 c.  0.000 005      

 d.  34.1      

 

4. Express the following in decimal notation: 

a.  3.45 x 106   

b.  9.0 x 10-4   

c.  1.405 x 104   

d.  12.3 x 10-3   

5. Perform the calculations below and express your answer in scientific notation: 

a. 
10 x 1.3

10 x 5.2
7-

2

                                        b.  
10 x 2.2

10 x 8.8
1

6

   c.   
10 x 753

10 x 0.300
8-

6
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Transition guide overview 

Topic Specification links Resources 

AS objectives covered GCSE objectives reviewed 

Motion: Constant 
Acceleration 

12. Understand scalar and vector 
quantities and know 
examples of each type of 
quantity and recognise vector 
notation. 

9. Be able to use the equations 
for uniformly accelerated 
motion in one dimension. 

2.4 Recall vector and scalar quantities 
including: 
a. displacement/distance 
b. velocity/speed 
c. acceleration 
d. force 
e. weight/mass 
f.  momentum 
g. energy 

2.5 Recall that velocity is speed in a stated 
direction. 

2.8–2.9 Use the equation for: speed 
and acceleration. 

● Students’ strengths and 
misconceptions 

● Teaching ideas: Starters, 
main activities and plenaries 

● Practice questions 
● Exam report and discussion 
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Topic Specification links Resources 

AS objectives covered GCSE objectives reviewed 

Motion: Motion 
Graphs 

10. Be able to draw and interpret 
displacement-time, velocity-
time and acceleration-time 
graphs. 

11. Know the physical quantities 
derived from the slopes and 
areas of displacement-time, 
velocity-time and 
acceleration-time graphs, 
including cases of non-
uniform acceleration and 
understand how to use the 
quantities. 

2.7 Analyse distance-time graphs including 
determination of speed from the 
gradient 

2.10 Analyse velocity-time graphs to: 
a. compare acceleration from 

gradients qualitatively 
b. calculate the acceleration from 

the gradient (for uniform 
acceleration only) 

c. determine the distance travelled 
using the area between the graph 
line and the time axis (for uniform 
acceleration only) 

● Students’ strengths and 
misconceptions 

● Teaching ideas: Starters, 
main activities and plenaries 

● Practice questions 
● Exam report and discussion 

Forces: Mass and 
Weight 

18. Be able to use the equations 
for gravitational field strength 
and weight. 

2.16 Define weight, recall and use the 
equation W = mg 

2.13 Recall that the acceleration, g, in free 
fall is 10 m/s2 and be able to estimate 
the magnitudes of everyday 
accelerations 

● Students’ strengths and 
misconceptions 

● Teaching ideas: Starters, 
main activities and plenaries 

● Practice questions 
● Exam report and discussion 
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Topic Specification links Resources 

AS objectives covered GCSE objectives reviewed 

Electricity: Series 
Circuits 

31. Understand that electric 
current is the rate of flow of 
charged particles and be able 
to use the equation link 
current charge and time. 

32. Understand how to use the 
equation linking voltage 
charge and energy. 

33. Understand that resistance is 
defined by V = IR and that 
Ohm’s law is a special case 
when I ∝ V for constant 
temperature. 

35. Understand how the 
distribution of potential 
differences in a circuit is a 
consequence of energy 
conservation. 

10.8 Explain that an electric current is the 
rate of flow of charge and the current 
in metals is a flow of electrons 

10.7 Recall that an ammeter is connected in 
series with a component to measure 
the current, in amp, in the component 

10.5 Explain that potential difference 
(voltage) is the energy transferred per 
unit charge passed and hence that the 
volt is a joule per coulomb 

10.4 Recall that a voltmeter is connected in 
parallel with a component to measure 
the potential difference (voltage), in 
volt, across it 

10.13 Recall and use the equation V = IR. 

● Students’ strengths and 
misconceptions 

● Teaching ideas: Starters, 
main activities and plenaries 

● Practice questions 
● Exam report and discussion 

Electricity: Parallel 
Circuits 

34. Understand how the 
distribution of current in a 
circuit is a consequence of 
charge conservation. 

36. Be able to derive the 
equations for combining 
resistances in series and 
parallel using the principles of 
charge and energy 
conservation and be able to 
use these equations. 

10.9 Recall and use the equation: Q=It 
11.11 Recall that current is conserved at a 

junction in a circuit. 

● Students’ strengths and 
misconceptions 

● Teaching ideas: Starters, 
main activities and plenaries 

● Practice questions 
● Exam report and discussion 
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Baseline assessment ALL STUDENTS TO COMPLETE

 
Name:   Form:   
 
 
 
 
 
 
Physics group:   
 
GCSE Physics/Science grade:   
 
Date:   
 
 
 
 
 
 
 
 

 

Targets for improvement 

  

  

  

  

  

  

  

Question Marks 

1  /5 

2  /6 

3  /10 

4  /8 

Motion 
total  /29 

1  /6 

2  /6 

3  /12 

Electricity 
total  /24 

Grand 
Total  /53 

%  

Grade  

Target grade 

 OT 

 BT 

 AT 
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Motion 
1 A car is travelling along a level road. 
 

 
 

a The car travels at constant velocity. It covers 250 m in 40 s. Calculate the 
average velocity during this time. 

 
 
 
 
 
 
 
 
 

(2 marks) 
 

b The car now accelerates in a straight line. 
Its average acceleration is 12 m/s2. 
Calculate the increase in velocity of the car in 4.0 s. 

 
 
 
 
 
 
 
 
 
 
 

(3 marks) 
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2 The graph shows a velocity-time graph for a cyclist over a time of 60 s. 
 

 
 

a i When is the cyclist travelling with greatest velocity? 
Place a cross () in the box next to your answer. 

 

A for the first 15 seconds  

B between 15 and 40 seconds  

C between 40 and 50 seconds  

D for the last 10 seconds  

(1 mark) 
 

ii Calculate how long the cyclist is stationary for in seconds. 
 
 
 
 
 

(1 mark) 
 

iii Calculate how far the cyclist travels in metres during the first 40 seconds. 
 
 
 
 
 
 

(1 mark) 
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b A different cyclist accelerates for 8 s. During this time they accelerate from 3 m/s 
to 14.2 m/s. 
Calculate the acceleration during this time. 

 
 
 
 
 

(3 marks) 
 
3 A water tank drips water. 
 

 
 

a Scientists could use four quantities to describe the movement of the water drops. 
Three of these quantities are vectors. 
The other quantity is a scalar. 
 

acceleration          force           mass          velocity  

 
i Complete the sentence by putting a cross () in the box next to your answer. 

 
The scalar quantity is… 

 

A acceleration  

B force  

C mass  

D velocity  

(1 mark) 
 

ii State any vector quantity not listed above. 
 
 
 
 

(1 mark) 
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iii Complete the following sentence using one of the quantities from the word 
box above. 

 
In a vacuum, all bodies falling towards the Earth's surface have the same 

 . 

(1 mark) 
 

b The mass of one water drop is 0.00008 kg. 
Calculate its weight in Newtons. 
(Gravitational field strength is 10 N/kg) 

 
 
 
 
 
 
 
 

(2 marks) 
 

c The water drop falls to the ground, 13 m below, in 1.7 s. 
Calculate the average speed in m/s of the drop while it is falling. 

 
 
 
 
 
 
 
 

(2 marks) 
 

d Assuming the droplet starts at rest calculate the velocity just before it hits the 
ground. Ignore air resistance. 
(g = 10m/s2) 

 
 
 
 
 
 
 
 

(3 marks) 
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4 The graph shows how the velocity of a small car changes with time. 
 

 
 

a Use the graph to estimate the velocity of the car at three seconds. 
 
 

(1 mark) 
 

b Calculate the acceleration in m/s2 of the car when it is speeding up.  
 
 
 
 
 

(2 marks) 
 

c Explain why the units of acceleration are m/s2. 
 
 
 
 

(2 marks) 
 

d Show that the car travels further at a constant velocity than it does when it is 
slowing down. 

 
 
 
 
 
 
 
 

(3 marks) 
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Electricity 
1 Some students investigate the electrical resistance of different components using this 

circuit. 
 

 
 

a Which row of the table is correct for both meters P and Q? 
Place a cross () in the box next to your answer. 

 

  meter P is meter Q is 

A   an ammeter  an ammeter  

B   an ammeter  a voltmeter  

C   a voltmeter  a voltmeter  

D   a voltmeter  an ammeter  

(1 mark) 
 

b One of the components being investigated is a 12 ohm resistor. 
When it is in the circuit, the ammeter reading is 0.50 A. 
Calculate the voltmeter reading. 

 
 
 
 
 
 

(2 marks) 
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c The students reduce the resistance of the variable resistor. 
State what happens to the readings on each of the meters P and Q. Explain what 
happens to P. 

 
 
 
 
 
 

(2 marks) 
 

d The students then reduce the voltage of the power supply. 
State what happens to the current in the circuit. 

 
 
 
 
 
 

(1 mark) 
 
2 a The diagram shows an electric circuit with two resistors, R and S. 
 

 
 

i R has a resistance of 11 ohms. 
Calculate the potential difference across R. 

 
 
 
 
 

(2 marks) 
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ii Use information from the diagram to calculate the current in S. 
 
 
 
 
 

(1 mark) 
 

iii Calculate the resistance of S. 
 
 
 
 
 
 
 
 

(2 marks) 
 

b Complete the sentence by putting a cross () in the box next to your answer. 
 

A student wants to measure the battery voltage with a voltmeter. 
The voltmeter should be placed… 

 

A in series with the battery  

B in parallel with the battery  

C in parallel with the ammeter  

D in series with either resistor R or S  

(1 mark) 
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3 The diagram shows an electric circuit with three resistors, R1, R2 and R3. 
 

 
 

a i R1 has a resistance of 5 ohms. The current flowing in it is 2A. 
Calculate the potential difference across R1. 

 
 
 
 
 
 
 

(2 marks) 
 

ii State the voltage provided by the battery 
 
 
 
 
 
 

(1 mark) 
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b i The resistance of R2 is 10 ohms and R3 is 4 ohms. Calculate the combined 
resistance of R1, R2 and R3 in this arrangement. 

 
 
 
 
 
 
 
 
 
 
 
 

(4 marks) 
 

ii Calculate the current being produced by the battery. 
 
 
 
 
 

(2 marks) 
 

c Calculate the current flowing in: 
 

i R2 

 
 
 
 
 

ii R3 

 
 
 
 
 
 

(3 marks for i and ii combined) 
 

-End of assessment- 




