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GRADE 10A: Physics 1 

Handling physical quantities 

About this unit 
This unit is the first of seven units on physics for 
Grade 10 advanced. 

The unit is designed to guide your planning and 
teaching of physics lessons. It provides a link 
between the standards for science and your 
lesson plans. 

The teaching and learning activities should help 
you to plan the content and pace of lessons. 
Adapt the ideas to meet your students’ needs. 
For consolidation activities, look at the scheme of 
work for Grade 9. 

You can also supplement the activities with 
appropriate tasks and exercises from your 
school’s textbooks and other resources. 

Introduce the unit to students by summarising 
what they will learn and how this builds on earlier 
work. Review the unit at the end, drawing out the 
main learning points, links to other work and real 
world applications. 
 

Previous learning 
To meet the expectations of this unit, students should already be able to 
express data quantitatively, using appropriate prefixes to units, and display 
data graphically.  
 

Expectations 
By the end of the unit, students are familiar with fundamental and derived 
SI units, and use appropriate prefixes for small and large measurements.  
They handle inaccuracies and uncertainties when taking and manipulating 
measurements and distinguish between vector and scalar quantities.  

Students who progress further include units along with the numerical 
values when manipulating physical quantities. They make sensible 
simplifying assumptions when analysing experimental results and when 
solving problems.  

 

Resources 
The main resources needed for this unit are: 
• tape measures and/or metre rules with the first centimetre cut off 
• various measuring instruments (e.g. micrometers, balances, timers, 

electrical meters) 
• set of cards with names and symbols of fundamental and derived SI units  
• set of cards with vector and scalar quantities 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• terms relating to SI units: prefix, standard form, magnitude 
• terms relating to measurement: precision, accuracy, uncertainty, 

systematic error 
• terms relating to vectors and scalars: vector, scalar, magnitude, resultant, 

component 

UNIT 10AP.1 
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Standards for the unit 

6 hours SUPPORTING STANDARDS CORE STANDARDS 
Grade 10 standards 

EXTENSION STANDARDS 

7.3.4 Express quantitative data using the 
appropriate prefixes to the units and 
be able to convert data from one unit 
to another. 

10A.25.1 Be familiar with fundamental and derived SI units and use appropriate 
prefixes, manipulate ranges of magnitude and express quantities correctly 
in standard form in SI format. 

 

9.1.6 Estimate margins of error and know 
how these affect their results.  

10A.25.2 Distinguish between precision and accuracy; know how to ensure both in 
physical procedures. 

 

7.3.3 Display data using appropriate 
graphical methods, such as 
diagrams, pie charts, bar charts and 
line graphs. 

10A.25.3 Use and understand simplifying assumptions made in solving problems.   

2 hours 

SI units 
 

2 hours 

Measurement 
 

2 hours 

Vectors and 
scalars 

 10A.25.4 Distinguish between vector and scalar quantities, manipulate them 
appropriately and interpret their meaning.  
 

 

Unit 10AP.1 
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Activities 

Objectives Possible teaching activities Notes School resources 

Using units 
To establish the importance of units, begin with some quick-fire oral questions that omit units, 
such as the following examples: 
• ‘If I drive at 50, how long will it take me to go 100 km?’ (Students will probably assume you 

mean 50 km h–1. When they say ‘2 hours’, tell them they are wrong because you meant 
50 m s–1.) 

• ‘Is a temperature of 100 above or below the freezing point of water?’ (Above if the units are 
°C, below if the units are K.)  

On the board or OHP, list the fundamental SI units and standard SI prefixes. By first showing 
the clumsiness of writing out very large or small quantities using strings of zeros, illustrate the 
use of index notation, prefixes and standard form. Suitable examples include the mass of a 
proton and of the Sun. Provide examples for students to practise converting between units.  

Introduce the term order of magnitude meaning ‘the nearest power of ten’ in this context. 
Display a list of quantities (e.g. mass of the Earth) and ask students to express them to the 
nearest order of magnitude.  

 
The content of this unit is relevant to much of the 
work in the rest of Grades 10–12, so the 
teaching could be spread over the year. 
Regardless of when the content is taught, 
students should be expected to draw on and 
reinforce what they have learned whenever 
opportunities arise subsequently.  

Mathematics: Knowledge of standard form and 
SI format is required. Only m, kg, s, K, A and 
mol will be needed for physics Grades 10–12, 
but you could include cd for completeness. 

Use this column to note 
your own school’s 
resources, e.g. 
textbooks, worksheets. 

 

Combining units 
Review the conventions for combining units. Emphasise that the units on both sides of an 
equation must be the same. For example, speed = distance/time so the SI units of speed must 
be (units of distance) / (units of time). Establish conventions for using index and solidus notation 
(e.g. volume has units of length3, i.e. m3; speed has SI units m/s or m s–1. 

Show how to convert between combined units expressed in various ways. Encourage students 
to set out their working clearly and in some detail. Provide about ten examples requiring the 
conversion of fundamental and combined units. Divide students into teams and set a challenge. 
The winning team is the first to carry out all the conversions correctly; teams that work carefully 
are more likely to be successful than those that hurry.  

 
At this level, index notation is preferred. 

To show working (e.g. to express an area of 
25 mm2 in m2) set out the following steps: 
 1 mm = 1 × 10–3 m 
 1 mm2 = (1 × 10–3 m)2 = 1 × 10–6 m2 
So 
 25 × mm2 = 25 × 10–6 m2 = 2.5 × 10–5 m2 

Mathematics: Positive and negative index 
notation, including manipulation of powers of 
ten, is required.  

 

2 hours 

SI units 
Be familiar with fundamental 
and derived SI units and use 
appropriate prefixes, 
manipulate ranges of 
magnitude and express 
quantities correctly in 
standard form in SI format. 

Derived units 
In many of the Grade 10–12 physics units, students will meet derived units that have their own 
names (e.g. 1 kg m s–2 = 1 N; 1 N m–2 = 1 Pa; 1 A s = 1 C). Point out that units named after people 
start with a lower-case letter when written in full but have a capital when abbreviated 
(e.g. newton, N).  

After students have met several derived units, use a card-sort activity to remind them of the 
units’ origins. Prepare a set of cards, each giving one form of a derived unit. Tell students to 
group together cards that all express the same unit. For example, cards with ‘Pa’, ‘N m–2’, and 
‘kg m–1 s–2’ should all be grouped together.  
 

 
 
 
 
 

Prepare a set of cards in advance. 

This is most appropriate as a review activity later 
in the course.  

 

Unit 10AP.1 



146  |  Qatar science scheme of work  |  Grade 10 advanced  |  Unit 10AP.1  |  Physics 1 © Education Institute 2005 

Objectives Possible teaching activities Notes School resources 

Precision and accuracy 

Ask students to form pairs or small groups and give each pair or group a metre rule or tape-
measure with the first centimetre removed. Ask them to measure the length of a bench and 
comment on the precision of the measurement (e.g. ‘to the nearest centimetre’ or ‘plus or minus 
5 mm’). Students should appreciate that the precision is related to the size of the scale divisions: 
a ruler marked in mm will enable a more precise measurement than one marked in cm. Discuss 
how the random error (or uncertainty) in the result can be reduced by repeating the 
measurement and finding the mean.  

Point out the missing centimetre and ask how it affects their results: the actual length of the 
bench will be 1 cm shorter than first stated. This is an example of a systematic error (in this 
case, a zero error). Such an error affects the accuracy though not the precision of the 
measurement. Discuss other possible sources of systematic error (e.g. suppose the tape had 
been stretched so that 1 m on the scale actually occupied a length of 1.1 m). Point out the 
importance of calibrating a measuring instrument against a known standard.  

 

Students will almost certainly not notice this 
adaptation. Do not draw attention to it! 

 

 

 

Making measurements 
Set up a ‘circus’ of activities using various measuring instruments. Demonstrate the operation of 
any that students have not previously used (e.g. micrometer screw gauge). Ask students to visit 
each station in turn and to make and record a measurement there. Tell them to note the 
precision and any likely source of systematic error, and to say how random and systematic 
errors might be reduced. 

 
If possible, include examples of instruments that 
students will be using in later units as well as 
some that they have used in earlier grades. 

Enquiry skills 10A.3.3, 10A.4.1 

 
 

2 hours 

Measurement 
Distinguish between precision 
and accuracy; know how to 
ensure both in physical 
procedures. 

Use and understand 
simplifying assumptions 
made in solving problems.  

Simplifications 
Discuss with students circumstances in which sources of error can be ignored. There are two 
distinct categories; ask students to suggest examples of each. 
1 In an experiment, if there are several sources of random error, those that make only a minor 

contribution can be ignored both in the statement of the final result and in any redesign of the 
experiment.  

2 In solving a theoretical problem, sources of systematic error are often ignored. This is 
generally for any or all of the following reasons:  
(a) the error makes only a small difference to the calculated result; 
(b) it is impossible to quantify using the information available; 
(c) its inclusion would make the analysis and calculation more complicated.  

 
Illustrate this discussion with familiar examples. 
During work on later units, refer back to this 
discussion when relevant. Suitable examples 
include the following: 
1 Determination of density using a displacement 

method: if mass can be measured to the 
nearest 0.001 g, but the displaced volume 
only to the nearest 1 cm3, the contribution of 
the former to random error can be ignored.  

2 Air resistance in projectile motion; heat loss in 
thermal physics; cell internal resistance in 
electricity.  
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Objectives Possible teaching activities Notes School resources 

Direction and magnitude 
To introduce the distinction between vectors and scalars, ask students some questions in which 
direction is a vital (and missing) piece of information, and some in which it is not. Establish that 
there are some quantities (vectors) where a direction in space can and should be specified and 
others (scalars) that cannot be associated with a spatial direction.  

 

 
Suitable questions include the following: 
• ‘I walk 5 paces then 3 paces: how many 

paces am I from my starting point?’ (Anything 
from 2 to 8 paces, depending on direction.)  

• ‘Two forces of 10 N act on a stationary object: 
what happens to it?’ (It will accelerate and/or 
deform, depending on direction.)  

• ‘I buy 2 kg of rice then 3 kg: how much do I have?’
• ‘I wait 30 minutes for a train, then 10 minutes 

more: how long have I waited?’ 

 

Give each student one or more cards on which you have written the name of a physical 
quantity. Place a box labelled ‘vectors’ and another labelled ‘scalars’ at the front of the room 
and ask students to put their cards in the appropriate boxes. When everyone has done this, 
discuss any incorrectly placed cards.  

Ask how vector quantities can be represented to convey information about their magnitude (size) 
and direction. Ask students to answer from their own experience and/or to make suggestions. 
Note these on the board or OHP. At least the first three of the following should be included. 
• Draw an arrowed line whose length is proportional to the vector’s magnitude and which 

points in the direction of the vector. 
• For vectors confined to one dimension, preface the magnitude with a positive or negative 

sign to indicate direction. 
• State the direction as an angle relative to a reference direction (e.g. 20° to the vertical; 30° 

clockwise from north).  
• State the magnitude of components in two or three mutually perpendicular directions. 

Provide some examples of vectors represented using one of the above conventions and ask 
students to represent the same vector using a different convention.  

Prepare a set of cards in advance. 

Commonly misplaced cards include scalar 
quantities that can be given positive or negative 
signs (e.g. temperature). Explain that these are 
scalars because the sign does not indicate 
direction in space.  

Students may argue that kinetic energy is a 
vector because it is associated with motion 
described by a velocity vector. Guide them to 
think of energy in relation to the amount of fuel 
needed to produce the motion, which is 
independent of direction. 

Mathematics: If students have not yet met 
vector components in mathematics, it is 
probably not appropriate to introduce them just 
yet.  

 

2 hours 

Vectors and scalars 
Distinguish between vector 
and scalar quantities, 
manipulate them 
appropriately and interpret 
their meaning.  

 

Combining vectors 
On the board or OHP, show how vectors can be combined using vector diagrams drawn to 
scale. Establish that subtraction of a vector involves reversing its direction. For vectors confined 
to one dimension, show how they can be added and subtracted arithmetically; include the 
subtraction of a negative quantity. Introduce the term resultant.  

Provide several examples that allow students to practise adding and subtracting vectors.  

 
In order to give concrete examples, it might be 
useful to anticipate later work and introduce the 
term displacement for distance measured in a 
particular direction.  

 

 Components and resolution 
If students are already proficient in handling vectors, introduce the concept of vector components. 
On the board or OHP, show how any vector can be expressed as the sum of two perpendicular 
components and demonstrate the relationships between the magnitude of the components and the 
angles involved. Show how vectors can be combined by adding or subtracting their components.  

Provide examples that allow students to practise using vector components.  
 

 
Mathematics: Knowledge of the trigonometry of 
right-angled triangles is required. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

The distance between Doha and Umm Bab is about 75 000 m. Express this distance: 

A in m using standard form; 

B in km; 

C in mm. 
 

  

The density of mercury is 13.6 g cm–3. Express this in kg m–3.  
 

  

Use a micrometer screw gauge to measure the diameter of a wire. Comment on the precision 
and accuracy of the result.  
 

Supply a micrometer screw gauge and some 
suitable wire. 

 

Assessment 
Set up activities that allow 
students to demonstrate what 
they have learned in this unit. 
The activities can be provided 
informally or formally during 
and at the end of the unit, or 
for homework. They can be 
selected from the teaching 
activities or can be new 
experiences. Choose tasks 
and questions from the 
examples to incorporate in 
the activities. 
 

A car travels 30 km east then 40 km north. Draw a scale diagram to represent these two vectors 
and use it to find the car’s overall distance and direction from its starting point.  
 

  

 

 

Unit 10AP.1 
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