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Mathematics scheme of work: Grade 7 units 120 teaching hours 

UNIT 7.15: Data handling 2
Pictograms, bar charts
(grouped data), line graphs,
including using ICT
Project work
9 hours

17.5% 27.5%

1st semester
60 hours

2nd semester
60 hours

UNIT 7.2: Geometry and measures 1
Alternate and corresponding angles
Angle, side, diagonal and symmetry
properties of triangles, quadrilaterals
and polygons
Angle sum and exterior angle of triangle
Finding unknown angles
Constructions, including use of ICT
9 hours

UNIT 7.6: Geometry and measures 2
Perimeter and area of triangles,
rectangles, parallelograms, trapeziums
Circumference and area of circles
9 hours

UNIT 7.4: Data handling 1
Pie charts and bar charts,
including using ICT
Mean, median, mode, range
6 hours

UNIT 7.12: Geometry and measures 3
Estimating measurements
Rate and speed
6 hours

UNIT 7.14: Geometry and measures 4
Properties of 3-D shapes; planes of
symmetry; nets of cubes, cuboids,
prisms, pyramids, cones
Properties of triangles, quadrilaterals
and polygons
Finding unknown angles
9 hours

UNIT 7.11: Probability
Probability
6 hours

R
easoning and problem

 solving should be integrated into each unit

55%

UNIT 7.16: Problem solving
Number problems and investigations
Using algebra to solve problems
7 hours

UNIT 7.1: Number 1
Powers and roots
Four operations with directed numbers
Order of operations; brackets
HCF and LCM
5 hours

UNIT 7.7: Algebra 2
Simplification, evaluation and
formulation of simple expressions
Linear equations (integer
coefficients, unknown on one or both
sides, brackets)
6 hours

UNIT 7.5: Number 2
Mental calculations with whole
numbers and decimals
Written methods for multiplication and
division of decimals by decimals
Use of scientific calculator
Solving problems
8 hours

UNIT 7.3: Algebra 1
Finding nth term of simple sequence
Coordinates in all four quadrants
Graphs of y = mx + c
6 hours

UNIT 7.9: Algebra 3
Sequences, functions and graphs
Using a graphics calculator
7 hours

UNIT 7.8: Number 3
Equivalent fractions and decimals
Ordering unrelated fractions
Addition, subtraction, multiplication,
division of mixed numbers
Fraction key on calculator
Solving problems
8 hours

UNIT 7.0: Grade 6 revision
3 hours

UNIT 7.10: Number 4
Percentage increases and decreases,
including mental calculations
Ratio and proportion
Unitary method
Fractions and decimals
Solving problems
8 hoursUNIT 7.13: Algebra 4

Simplification, evaluation and
formulation of linear expressions
Linear equations (integer
coefficients, unknown on one or
both sides, brackets)
8 hours
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GRADE 7: Number 1 

Directed numbers; powers and roots; HCF and LCM 

About this unit 
This is the first of four units for Grade 7 on 
number. This unit focuses on properties of 
numbers. 

The unit is designed to guide your planning and 
teaching of mathematics lessons. It provides a 
link between the standards for mathematics 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. 
Supplement the activities where necessary with 
appropriate tasks and exercises from textbooks 
and other resources, including ICT. 

For extension or consolidation activities, look at 
the units for Grade 8 or Grade 6. 

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-life’ applications. 

Previous learning 
To meet the expectations of this unit, students should already understand 
the concept of negative numbers and the extended number line. They 
should know the order of operations for carrying out calculations with more 
than one step. They should know tests of divisibility for 2, 3, 4, 5, 6 and 10. 
They should be able to find the prime factors of whole numbers to 100, and 
find the highest common factor (HCF) and lowest common multiple (LCM) of 
two numbers.  
 

Expectations 
By the end of the unit, students will order, add, subtract, multiply and 
divide positive and negative numbers. They will know and use the order of 
operations and brackets. They will know the squares of numbers 1 to 12 and 
the corresponding square roots, and will use the x2, √x and xy keys of a 
scientific calculator. They will reason logically to solve non-routine problems, 
including those presented using ICT. They will make general statements 
using words and symbols. 

Students who progress further will know the general principles of the laws 
of arithmetic and how they underpin mental and written calculations. They 
will estimate and calculate positive integer powers of whole numbers and 
decimals, know cube roots of perfect cubes to ±216 and use the cube root 
sign 3√. They will find approximate values of square roots of whole numbers 
to 100.  

Resources 
The main resources needed for this unit are: 
• Internet access, computer and data projector 
• overhead projector (OHP) and OHP calculator 
 As an alternative to an OHP calculator, try the applet Scientific calculator 

(www.netl.doe.gov/cctc/resources/tools/calculator.html) 

 
 Other alternatives are: 

Scientific calculator  
(www.ktf-split.hr/periodni/en/calc4chem.html) 
Scientific and statistical calculator 
(www.7stones.com/Homepage/Publisher/Calc.html) 

• computers with Internet access for students 
• scientific calculators for students 
• digit cards 
• individual mini-whiteboards 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• calculate, calculation, calculator, add, subtract, multiply, divide, sum, total, 

difference, product, quotient, halve, double, greater than, less than, 
inverse, operation, order of operations, brackets, nested brackets 

• positive, negative, odd, even, multiple, factor, factor pair, prime, prime 
factor decomposition, power, root, cube, cube root, square, square root  

• problem, solution, method, pattern, relationship, classify, order, predict, 
represent, model, solve, explain, justify, systematic 
 

UNIT 7.1 
5 hours 
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Standards for the unit 

5 hours SUPPORTING STANDARDS 
Grade 6 standards 

CORE STANDARDS 
Grade 7 standards 

EXTENSION STANDARDS 
Grade 8 standards 

 7.2.1 Use the symbols <, ≤, >, ≥, =, ≠ correctly to 
compare numbers or expressions. 

 

6.2.6 Know the order of operations for carrying out 
calculations with more than one step. 

7.2.7 Know the order of operations and work out the 
value of expressions containing more than two 
terms. 

8.2.3 Know the general principles of the commutative, 
associative and distributive laws and how they underpin 
mental and written calculations. 

 7.2.8 Use brackets to show which operation to perform 
first when writing expressions containing more 
than two terms. 

 

6.7.1 Given a rule, generate a simple sequence 
[extended to negative numbers]. 

7.3.1 Represent, compare and order positive and 
negative numbers using words and models, 
including a number line. 

 

 7.3.2 Add, subtract, multiply and divide positive and 
negative numbers and solve problems involving 
them. 

 

6.2.1 Find and use factors and multiples of 
numbers, and identify prime numbers; find the 
prime factorisation of a number, and the 
highest common factor (HCF) and lowest 
common multiple (LCM) of two numbers. 

7.3.3 Evaluate mentally positive integer powers of 
whole numbers, and positive and negative 
square roots of perfect squares to 144; use the 
square root sign √; establish upper and lower 
bounds for square roots of numbers to 100. 

8.2.1 Estimate and calculate positive integer powers of whole 
numbers and decimals; know cube roots of perfect 
cubes to ±216; use the cube root sign 3√; find 
approximate values of square roots of whole numbers to 
100. 

6.2.2 Know and use tests of divisibility for 2, 3, 4, 5, 
6 and 10. 

7.3.4 Use the x2, √x and xy keys of a scientific 
calculator. 

8.2.2 Use the x2, √x and xy keys of a scientific calculator. 

 7.2.13 Solve non-routine problems involving whole 
numbers. 

 

 7.1.2 Choose and use appropriate mathematical 
techniques and tools to solve a problem, 
including ICT. 

 

 7.1.4 Use logical reasoning to establish the truth of a 
statement. 

 

1 hour 

Order of 
operations 

 
2 hours 

Directed 
numbers 

 
1 hour 

Powers and roots 

 
1 hour 

HCF and LCM 

 

 7.1.5 Make general statements using words and 
symbols. 
 

 

Unit 7.1 
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Activities 

Objectives Possible teaching activities Notes School resources 

1 hour 

Order of operations 
Know the order of 
operations and work out 
the value of expressions 
containing more than two 
terms. 

Use brackets to show 
which operation to 
perform first when writing 
expressions containing 
more than two terms. 

Solve non-routine 
problems involving whole 
numbers. 

Choose and use 
appropriate mathematical 
techniques and tools to 
solve a problem, including 
ICT. 

Use logical reasoning to 
establish the truth of a 
statement. 

Order of operations 
Revise the order of operations and discuss the rules: brackets first, then powers, then 
multiplication and division, then addition and subtraction. 

Demonstrate some examples. 

 4 × 22 – 12 ÷ 4 
Firstly, work out the power:  4 × 4 – 12 ÷ 4 
Secondly, the division:  4 × 4 – 3 
Thirdly, the multiplication:  16 – 3 
Finally, the subtraction:  13 

 (5 + 4)2 × 4 ÷ 6 
Firstly, work out the bracket: 92 × 4 ÷ 6 
Secondly, the power: 81 × 4 ÷ 6 
Thirdly, the multiplication:  324 ÷ 6 
Finally, the division:  54 

Introduce nested brackets. The convention is to use round brackets inside square brackets. 

 24 ÷ [5 – (4 – 2)] 
Firstly, work out the inside bracket: 24 ÷ [5 – 2] 
Then the remaining bracket:  24 ÷ 3 
Finally, the division: 8 

 120 ÷ [30 ÷ (20 ÷ 2)] 
Firstly, work out the inside bracket: 120 ÷ [30 ÷ 10] 
Then the remaining bracket: 120 ÷ 3 
Finally, the division:  40 

 

 
This column is for 
schools to note their 
own resources, e.g. 
textbooks, worksheets. 

 Practice 
Ask students to work out each of the following, writing the answer on their whiteboards: 

a. 32 ÷ 4 + 42 b. 32 ÷ (4 + 4)2 c. 2 × 3 + 22 d. 2 × (3 + 2)2 

e. 100
2 4×

 f. 90 30
3 5

−
×

 g. √(132 – 52) h. 150 ÷ [20 – (7 – 2)] 

Ask students to insert brackets in these expressions to make them true: 

a. 2 × 9 – 1 = 16 b. 5 + 3 × 2 = 16 c. 2 + 3 × 1 + 4 = 25 d. 3 + 7 × 4 – 1 = 24 

Now give students a target number, say 80. Ask them to make a calculation using all the 
numbers 2, 4, 5, 7 and 10 once, with 80 as the answer, e.g. (2 × 7 – 10) × 4 × 5. 

Provide further practice using Numberboard. Students must use the operation signs, brackets 
and the given one-digit numbers to make the target number. 
 

 

 

Use Numberboard 
(www.fi.uu.nl/rekenweb/en/welcome.xml?groep=0). 

 
 

 

 

 

Unit 7.1 
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Objectives Possible teaching activities Notes School resources 

Use of the signs <, ≤, >, ≥, =, ≠ 
Draw on the board a number line and mark it from –10 to 10. Explain that positive numbers 
have a + sign in front of them, although we do not always write it. Negative numbers have  
a – sign in front of them. We always write the – sign. 

Discuss the signs <, > by comparing one number with another, e.g. –3 > –5, –1 < +3. 

Give students some pairs of numbers and ask them to insert the appropriate sign between 
them, showing the answer on their whiteboards. 

Explain that if n is an integer and –2  ≤ n  ≤ 1, then the possible values for n are –2, –1, 0 or +1, 
and that if –5 ≥ n ≥ –7, then the possible values for n are –5, –6 or –7. 

Give students some statements and ask them to read them aloud in words, for example: 
–5 ≤ A ≤ 0         4 ≥ B ≥ –2 

Tell students that C is an integer lying between –2 and +5, and that C ≠ 1. Ask students to 
decide in pairs on some statements that describe the possible values of C  
(e.g. –2 < C ≤ 0 and 2 ≤ C < 5). 

Using ICT 
Use Builder Ted (level 3) to order positive and 
negative decimals with one or two decimal places 
(www.bbc.co.uk/education/mathsfile/ 
gameswheel.html). 
 

 

 2 hours 

Directed numbers 
Represent, compare and 
order positive and 
negative numbers using 
words and models, 
including a number line. 

Add, subtract, multiply 
and divide positive and 
negative numbers and 
solve problems involving 
them. 

Use the symbols <, ≤, >, 
≥, =, ≠ correctly to 
compare numbers or 
expressions. 

Solve non-routine 
problems involving whole 
numbers. 

Choose and use 
appropriate mathematical 
techniques and tools to 
solve a problem, including 
ICT. 

Use logical reasoning to 
establish the truth of a 
statement. 

Adding and subtracting directed numbers 
Take a calculation such as 3 – 7 = –4. Show this on the number line. 
 

 
 

Discuss the rules for dealing with addition and subtraction of directed numbers such as: 
 3 – +7 = –4          7 + –3 = 4           –4 – –5 = +1 

Explain the rules that two signs together can be though of as one sign:  
 + + is +      + – is –      – + is –       – – is +  

Point out that when the signs are the same, the sign is +; and when they are different it is –. 

The three calculations can be worked out as: 
 3 – 7 = –4          7 – 3 = 4           –4 + 5 = +1 

You may wish to discuss addition and subtraction of negative numbers in relation to bank 
overdrafts: adding an overdraft makes the overall credit less, whereas removing or subtracting 
an overdraft increases the overall credit.  

Practice 
Give students some practice in the addition and subtraction of directed numbers. Include 
examples of: 
• adding and subtracting two or three integers; 
• adding and subtracting pairs of simple decimals; 
• ‘missing-number’ problems such as  – –5 = –2 and +5 +  = –1. 

Follow up by getting students to use Circle 0, Circle 21 and Circle 99. 
 

Using ICT 
Use Circle 0, Circle 21 and Circle 99 to drag numbers 
into circles so that each circle has a sum of zero 
(nlvm.usu.edu/en/nav/category_g_3_t_1.html). 
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Objectives Possible teaching activities Notes School resources 

 Multiplying and dividing directed numbers 
Remind students that 2 + 2 + 2 + 2 + 2 is equivalent to 2 × 5 = 10. 

Now ask for the answer to –2 + –2 + –2 + –2 + –2.  
• Is there another way of writing this? (–2 × 5 or 5 × –2) 

Repeat with other examples such as – –4 – –4 – –4, which can be written as –4 × –3 = +12. 

Ask students if they can see a quick way of working out products such as –2 × +3 or –5 × –4 or 
+7 × +3. They should notice that multiplication where the two signs are the same results in + 
and multiplication where the two signs are different results in –.  

Remind students that if we know that 4 × 9 = 36, we also know that 36 ÷ 4 = 9 and 36 ÷ 9 = 4. 

Ask the class to complete the pattern shown on the right. Link this to division, for example: 
 if –3 × +5 = –15, then –15 ÷ –3 = +5 and –15 ÷ +5 = –3  

Repeat with: 

 +3 × –6 = –18, so –18 ÷ –6 = +3 and –18 ÷ +3 = –6 
 –4 × –7 = +28, so +28 ÷ –7 = –4 and +28 ÷ –4 = –7 

Students should notice that division where the two signs are the same results in + and division 
where the two signs are different results in –. 

Practice 
Give students some practice in the multiplication and division of directed numbers. Include 
examples of: 
• multiplying or dividing two integers; 
• multiplying and dividing a simple decimal by an integer; 
• ‘missing-number’ problems such as  × –5 = –35 and +32 ÷  = –8; 
• simplification of expressions such as –12 ÷ (–6 + 4)2 and –6 × (–2 + 6)2. 
Follow up by getting students to complete the multiplication grids on the right. 

 

 

 

Complete the pattern: 

–3 × +5 = –15 
–3 × +4 = –12 
–3 × +3 = –9 
–3 × +2 = –6 
–3 × +1 = –3 
–3 × +0 = –0 
–3 × –1 = … 
–3 × –2 = … 
–3 × –3 = … 
–3 × –4 = … 
–3 × –5 = … 

 

× –1 –3

–2 6

12

4

–5

7 –42

×

–2 –12

–15 21

–8

4 28

–30
 

 

 

 Problem solving using ICT 
Get students to explore the investigation in Diffy. Ask them to experiment with some new 
problems from the computer, or try their own, using the ‘create problem’ button. Choose the 
option to use integers. 
• What kinds of patterns can you see in the numbers in the inner square when you complete 

Diffy? Will you always get some zeros, or four numbers that are all the same, or two pairs of 
matching numbers? 

When students have completed their investigation, ask them to write up their work to explain 
the approach that they adopted, their solutions and their reasoning. 
 

Use Diffy  
(nlvm.usu.edu/en/nav/category_g_3_t_1.html). 
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Objectives Possible teaching activities Notes School resources 

1 hour 

Powers and roots 
Evaluate mentally positive 
integer powers of whole 
numbers, and positive 
and negative square roots 
of perfect squares to 144; 
use the square root sign 
√; establish upper and 
lower bounds for square 
roots of numbers to 100. 

Use the x2, √x and xy keys 
of a scientific calculator. 

Make general statements 
using words and symbols. 

 

Squares and square roots 
Write on the board the sequence of square numbers: 1, 4, 9, 16, 25, … Remind the class of  
the notation used for squaring: for example, 32. 
• What is the position-to-term rule?  

Draw out that for each term we ‘square the position of the term’, leading to the generalisation of 
the nth term being n2. 
• Can you see another pattern? How does the sequence change from one term to the next? 

Get students to look at the differences between successive terms (the odd numbers). Establish 
the term-to-term rule of ‘add the next odd number’. 

Introduce the idea of finding a square root as the inverse of squaring. Remind the class that the 
product of two negative numbers is a positive number. Hence, every square root has a positive 
value and a corresponding negative value. Ask the class: ‘What is the square root of …?’ using 
some of the square numbers up to 12 × 12. 

Remind the class about the square-root symbol (√) and how it is used. Discuss with the class 
how they might estimate the positive square root of a number that is not a perfect square. For 
example, √60 must lie between √49 and √64, i.e. 7 < √60 < 8. Point out that, since 60 is much 
closer to 64 than to 49, we would expect √60 to be closer to 8 than to 7, perhaps about 7.8. 

Show students how to use the square root key on their calculators. Find the square root of 60 
and show that its value is 7.746 to three decimal places. 

  

 Positive integer powers 
Explain to the class that a3 means a × a × a, that a4 means a × a × a × a, and that a5 means  
a × a × a × a × a. Explain that in general an is read as ‘a to the power n’ and means a multiplied 
by itself n times. 
• If a = 2, what is a3? If a = –2, what is a3? If a = 3, what is a3? If a = –3, what is a3? 

Students should have the mental skill to work out up to 53, but may find 63 difficult. Show them 
how to use the x2 and xy keys of a scientific calculator to find 63, 38 and 46. 

  

 Practice 
Give students some practice in: 
• calculating squares and other positive integer powers of positive and negative integers, first 

without and then with a calculator; 
• estimating and then finding with a calculator square roots of whole numbers to 100. 

Draw out from the practice that when a negative number is raised to an even power the result is 
positive, and when a negative number is raised to an odd power the result is negative. 
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Objectives Possible teaching activities Notes School resources 

Revision: prime factors, highest common factor and lowest common multiple 
Remind students that: 
• the factors of a number are all the numbers that divide into it exactly, so that the factors of 12 

are 1, 2, 3, 4, 6 and 12, and the factors of 9 are 1, 3 and 9; 
• 1 and the number itself are always one of the factor pairs and, for prime numbers, are the 

only factors; 
• the different factors can always be paired (for 12, the factor pairs are 1 and 12, 2 and 6, and 

3 and 4), except for square numbers, which have an odd number of different factors.  

Using a target board as on the right, point at a number and ask students for its factors. 

 

 
 

25 36 70 64 75 

81 18 50 20 45 

30 63 80 92 16 

32 15 10 28 60  

 1 hour 

HCF and LCM 
Find and use factors and 
multiples of numbers, and 
identify prime numbers; 
find the prime 
factorisation of a number, 
and the highest common 
factor (HCF) and lowest 
common multiple (LCM) 
of two numbers. 

Choose and use 
appropriate mathematical 
techniques and tools to 
solve a problem, including 
ICT. 

• What is the answer to 2 × 3 × 3? What about 2 × 2 × 5, 3 × 5 × 5, 3 × 3 × 7? 
• What can you say about the numbers in the multiplication?  

Establish that they are all prime. Explain that this is the prime factor decomposition of a number, 
i.e. the number broken down into a product of prime factors. 
• How can we find this if we start with the number 30? 

Explain the tree method, i.e. split 30 into a product such as 2 × 15, then continue splitting any 
number in the product that is not a prime. This can easily be seen in the form of a ‘tree’. Repeat 
with 120. 

Show how to use an alternative division method where the number is repeatedly divided by any 
prime that will divide into it exactly. Demonstrate this with 50. Continue to divide by primes until 
the answer is 1. Express the answer as 50 = 52 × 2. 

2 50 
  

5 25 
  

5 5 
  

 1 
Repeat with 96 = 25 × 3, 60 = 22 × 3 × 5, and represent the prime factors in a Venn diagram. 

 
Demonstrate that: 
• the overlapping prime factors give the HCF (2 × 2 × 3 = 12 = 22 × 3); 
• all the factors give the LCM (2 × 2 × 2 × 2 × 2 × 3 × 5 = 480 = 25 × 3 × 5). 

Repeat with 18 and 24 (HCF, 2 × 3 = 6; LCM, 3 × 3 × 2 × 2 × 2 = 72 = 32 × 23). 

Practice 
Give students some practice in finding: 
• the prime factorisation of different numbers using factor trees; 
• the prime factorisation of different numbers using the division method; 
• the HCF and LCM of pairs of numbers. 
 

 

 

 

Using ICT 
Use the applet Factor tree to show how to use factor 
trees to find prime factors and common factors 
(nlvm.usu.edu/en/nav/vlibrary.html). 
 

 
 

Use the applet Grid game for practice 
(www.bbc.co.uk/education/mathsfile/gameswheel.html). 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Oral questions to be read to students 

• Subtract three from negative five. 

• Add four to negative seven. 

• Multiply negative six by negative two. 

• What number should you subtract from negative three to get the 
answer five? 

• What number is five cubed? 

   

Other tasks and questions (no calculator) 

Using negative numbers only, fill in the missing numbers in the boxes. 
  –  = 5 
  –  = –5 

 

  

Sharifa makes a sequence of numbers starting with 100.  
She subtracts 45 each time. 
Write the next two numbers in the sequence. 
 100        55        10                 

 

  

Look at the 3 by 3 table. Fill in the missing numbers so that  

 each row adds up to 3, 
 each column adds up to 3 and 
 each diagonal adds up to 3. 

 

–2 ....... ....... 

3 1 ........ 

2 ........ 4  

  

Look at the numbers below.  
Which is the largest?  
Which is equal to 92? 

16       25       34       43       52       61 

 

  

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. 

Explain why 8 < √ 70 < 9.    

 If √81 < n < √144, then n could be which of the following numbers? 

A.  9          B.  11        C.  12        D.  13 

TIMSS Grade 8 

   

 Other tasks and questions (calculator allowed) 

Use a calculator to work out 49.3 × (2.06 + 8.5). 

   

 To the nearest whole number, what is the square root of eighty-three 
point nine? 
 

   

 

Unit 7.1 
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GRADE 7: Geometry and measures 1 

Angles, properties of shapes and constructions 

About this unit 
This is the first of four units on geometry and 
measures for Grade 7. It builds on the work on 
geometry in Grade 6. 

The unit is designed to guide your planning and 
teaching of mathematics lessons. It provides a 
link between the standards for mathematics 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. 
Supplement the activities where necessary with 
appropriate tasks and exercises from textbooks 
and other resources, including ICT. 

For extension or consolidation activities, look at 
the units for Grade 8 or Grade 6. 

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-life’ applications. 

Previous learning 
To meet the expectations of this unit, students should already be able to use 
ruler, protractor and set square to measure and draw angles in degrees and 
parallel and perpendicular lines and construct rectangles and triangles. They 
should know the side and angle properties of squares, rectangles and 
parallelograms and the angle sum of a triangle and quadrilateral. They 
should recognise angles in a straight line, at a point and vertically opposite, 
and types of triangles. They should be able to use these properties to find 
unknown angles in geometric figures. 
 

Expectations 
By the end of the unit, students will measure and draw line segments and 
angles, and construct parallel and perpendicular lines, angle bisectors and 
perpendicular bisectors, on paper and using ICT. They will identify angle, 
side, diagonal and symmetry properties of plane shapes. They will calculate 
unknown angles in geometric figures, including corresponding, alternate and 
supplementary angles and exterior angles of triangles, reasoning logically 
and explaining their conclusions. 

Students who progress further will use drawing instruments and ICT to 
construct geometric figures from given information. They will calculate 
interior and exterior angles of polygons. They will solve problems through 
step-by-step reasoning, using angle and symmetry properties of polygons 
and angle properties of parallel and intersecting lines. 

Resources 
The main resources needed for this unit are: 
• overhead projector (OHP) 
• transparent ruler, protractor and set square for OHP 
• Internet access and computer linked to data projector 
• dynamic geometry system (DGS) such as: 

Geometer’s Sketchpad  
(see www.keypress.com/sketchpad/) 
Cabri Geometrie  
(see www.chartwellyorke.com/cabri.html) 

• computers with dynamic geometry system for students 
• sharp pencil, straight edge (ruler), set square, compasses and protractor 

for each student  
• card strips and paper fasteners 
• paper shapes 
• sets of card quadrilaterals 
• pinboards 
• individual mini-whiteboards 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• angle, degrees, right angle, straight line, acute, obtuse, reflex, base 

angles, interior/exterior angles, supplementary, complementary, alternate, 
corresponding, vertically opposite 

• ruler, set square, protractor 
• clockwise, anticlockwise, horizontal, vertical, parallel, perpendicular, 

adjacent, opposite 
• line, line segment, point, mid-point, intersection, bisector, vertex/vertices, 

side, diagonal, scalene triangle, isosceles triangle, equilateral triangle, 
right-angled triangle, hypotenuse, quadrilateral, square, rectangle, 
parallelogram, rhombus, and names of other shapes 

• classify, solve, explain, justify, method, prove 
 

UNIT 7.2 
9 hours 
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Standards for the unit 

9 hours SUPPORTING STANDARDS 
Grade 6 standards 

CORE STANDARDS 
Grade 7 standards 

EXTENSION STANDARDS 
Grade 8 standards 

6.8.8 Use ruler, set square and protractor to: 
• measure and draw angles; 
• draw parallel and perpendicular lines; 
• draw rectangles and squares. 

7.9.4 Use a ruler, set square, protractor and compasses to: 
• measure and draw line segments and angles; 
• construct rectangles of given dimensions; 
• draw parallel and perpendicular lines; 
• draw circles and arcs, and use circles and arcs to 

construct Islamic patterns; 
• construct angle bisectors and perpendicular 

bisectors; 
• construct simple geometric figures from given 

data. 

8.6.8 Use ruler, set square, protractor and compasses to 
construct geometrical figures, on paper and using ICT. 

 

6.8.7 Use a ruler and protractor to: 
• construct a triangle, given two angles and 

the included side; 
• construct a triangle, given two sides and 

the included angle. 

7.9.5 Use ICT to generate and explore constructions.  

6.8.4 Identify angles in a straight line, at a point 
and vertically opposite angles. 

6.8.5 Know that the angle sum of a triangle is 
180°; derive and use the property that the 
angle sum of a quadrilateral is 360°. 

7.9.1 Identify, sketch, label and describe angle, side, 
diagonal and symmetry properties of plane shapes: 
• triangles (isosceles, equilateral, right-angled, acute- 

and obtuse-angled scalene triangle); 
• quadrilaterals (square, rectangle, parallelogram, 

rhombus, trapezium, kite); 
• polygons (pentagon, hexagon, octagon, decagon). 

8.6.2 Identify reflection and rotation symmetry properties of 
2-D shapes, including triangles, quadrilaterals and 
regular polygons, and draw 2-D symmetrical figures. 

8.6.1 Calculate interior and exterior angles of polygons. 6.8.6 Identify equal lengths or find unknown 
angles in geometric figures, involving: 
• angles in a straight line, around a point or 

vertically opposite angles; 
• the angle sum of a triangle; 
• side or angle properties of an isosceles, 

equilateral, right-angled and scalene 
triangle; 

• side or angle properties of a square, 
rectangle or parallelogram. 

7.9.2 Calculate unknown angles in geometric figures, 
involving: 
• angles in a straight line, around a point or vertically 

opposite angles; 
• corresponding, alternate and supplementary 

angles; 
• side or angle properties of isosceles, equilateral, 

right-angled and scalene triangles, including the 
angle sum and exterior angle properties; 

• side or angle properties of squares, rectangles, 
parallelograms and rhombuses, including angle 
properties related to their diagonals; 

• angle bisectors and perpendicular bisectors. 

8.6.3 Use knowledge of angle properties of intersecting and 
parallel lines, and of angle, side and symmetry 
properties of triangles, quadrilaterals and polygons, to 
conjecture or deduce properties in a given figure. 

 7.1.4 Use logical reasoning to establish the truth of a 
statement. 

8.1.5 Use step-by-step reasoning to deduce properties or 
relationships in a given geometric figure. 

3 hours 

Properties of 
shapes 

 
3 hours 

Angles, shapes 
and geometric 
reasoning 

 
3 hours 

Constructions 

 7.1.3 Present and explain solutions and conclusions in the 
context of the original problem, orally and in writing. 
 

 

Unit 7.2 
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Activities 

Objectives Possible teaching activities Notes School resources 

Short activities for lesson starters 
Tell the class to imagine two equilateral triangles of the same size, and to place them together, 
edge to edge. Ask for the name of the shape that is formed (a rhombus). Ask students to explain 
why the answer is always the same (the same shape is formed no matter which edges are 
placed together). Repeat with two right-angled triangles (to form a square, an isosceles triangle, 
a kite, two different parallelograms). This time different shapes are formed when equal edges 
are placed together. 

 
After the visualisation activity, demonstrate 
how to combine the shapes using paper 
shapes placed on an OHP. 

This activity can be repeated using three or 
four equilateral triangles. 

 
This column is for 
schools to note their 
own resources, e.g. 
textbooks, 
worksheets. 

Remind students of the names and shapes of different quadrilaterals. 
• What is a quadrilateral? (a plane shape with four straight sides) 

Display an OHT as on the right. Point to some of the quadrilaterals in turn. 
• Does this shape have any right angles? Acute angles? Obtuse angles? Equal angles? 
• Does this shape have any equal sides? Any pairs of parallel sides? Any sides that are 

perpendicular to one another? 

Remove the OHT. Tell students to visualise the quadrilaterals and to discuss the answers to the 
next questions with a partner before sketching the shape and writing its name on their 
whiteboards. 
• A square has four right angles. Does any other quadrilateral have four right angles?  
• Can a quadrilateral have exactly two right angles? If so, draw it on your whiteboard. 

Establish that a quadrilateral can have two adjacent right angles (a trapezium), or two opposite 
right angles (a kite).  

Say that any quadrilateral can be cut into two triangles. Establish with the class that the sum of 
the four angles of the quadrilateral is the same as the sum of the angles in both the triangles, 
and is therefore 360°. 

square
rectangle

parallelogram
rhombus

trapezium
kite

Quadrilaterals with special properties

 
 

 

 

3 hours 

Properties of shapes 
Identify, sketch, label and 
describe angle, side, diagonal 
and symmetry properties of 
plane shapes: 
• triangles (isosceles, 

equilateral, right-angled, 
acute- and obtuse-angled 
scalene triangle); 

• quadrilaterals (square, 
rectangle, parallelogram, 
rhombus, trapezium, kite); 

• polygons (pentagon, hexagon, 
octagon, decagon). 

Present and explain solutions 
and conclusions in the context of 
the original problem, orally and in 
writing. 

Give each student a set of six quadrilaterals cut out from thin card: a square, a rectangle, a 
parallelogram, a rhombus, a kite, a trapezium. Ask students to hold up the shapes that have: 
• no lines of symmetry (parallelogram, trapezium); 
• one line of symmetry (kite); 
• two lines of symmetry (rectangle, rhombus); 
• four lines of symmetry (square); 
• no rotation symmetry (kite, trapezium); 
• rotation symmetry of order two (rectangle, parallelogram, rhombus); 
• rotation symmetry of order four (square). 

This activity can be extended to include 
identifying shapes with one pair of parallel 
sides, two pairs of parallel sides, and so on. 

 

 Tell the class to imagine a quadrilateral that has only two lines of symmetry. Ask a student to 
draw one possible shape on the board with its name. Ask another student to draw another 
example. (The two possible shapes are a rectangle and a rhombus.) Tell the class that the 
shape must now have equal sides, and ask them which of the two quadrilaterals satisfies both 
this condition and the symmetry condition (the rhombus does). 

This activity can be repeated using different 
quadrilaterals. 

 

 

Unit 7.2 
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Objectives Possible teaching activities Notes School resources 

 Quadrilaterals 
Draw each of the following shapes on the board or OHP, or using a dynamic geometry system 
(DGS). Ask the class to describe all the mathematical properties of each shape.  
• Square: four equal sides, four right angles, opposite sides parallel, diagonals bisect each 

other at right angles, four lines of symmetry, rotation symmetry of order four 
• Rectangle: two pairs of equal sides, four right angles, opposite sides parallel, diagonals bisect 

each other, two lines of symmetry, rotation symmetry of order two 
• Parallelogram: two pairs of equal sides, two pairs of equal angles, opposite sides parallel, 

diagonals bisect each other, no lines of symmetry, rotation symmetry of order two 
•  Rhombus: four equal sides, two pairs of equal angles, opposite sides parallel, diagonals 

bisect each other at right angles, two lines of symmetry, rotation symmetry of order two 
• Kite: two pairs of adjacent sides of equal length, one pair of equal angles, diagonals intersect 

at right angles, one line of symmetry, no rotation symmetry 
• Trapezium: one pair of parallel sides, no rotation symmetry (an isosceles trapezium has one 

line of symmetry) 

Investigation 
Get students to investigate the different quadrilaterals that can be made on 3 by 3 pinboard  
(3 squares, 1 rectangle, 2 parallelograms, 3 kites (two of which are delta shapes), 3 trapeziums, 
4 quadrilaterals – a rhombus is not possible). 

Example 
Use DGS to construct a parallelogram by 
drawing two line segments sharing a common 
point and then using parallel lines for the two 
opposite sides. Draw the two diagonals. 

Observe the sides, angles and diagonals as 
the parallelogram is changed by dragging its 
vertices. 

 

 

Short activity for lesson starter 
Use a target board such as the one on the right. Ask students to: 
• choose a number from the board, and subtract it from 180; 
• find two numbers that add up to 180; 
• add two numbers together to give a total less than 180, and subtract the result from 180; 
• find two numbers that add up to 90; 
• find three numbers that add up to 180; 
• find a set of numbers with a sum of 360. 

Ask students when it is useful to be able to use the skills that they have just practised. Give 
examples of finding an unknown angle when two out of three angles in a triangle, on a straight 
line or around a point are known. 

The theme for this board is numbers that sum 
to 180 or 90. 
 

90 70 50 30 60 58 73 

45 105 32 17 127 15 165 

63 87 25 120 148 20 3 

163 135 75 110 130 65 40 
 

The target board activity can be repeated using 
different sets of numbers or different rules. 

 

 3 hours 

Angles, shapes and 
geometric reasoning 
Calculate unknown angles in 
geometric figures, involving: 
• angles in a straight line, 

around a point or vertically 
opposite angles; 

• corresponding, alternate and 
supplementary angles; 

• side or angle properties of 
isosceles, equilateral, right-
angled and scalene triangles, 
including the angle sum and 
exterior angle properties; 

[continued] 

Alternate and corresponding angles 
Draw a letter Z (with a rotation symmetry of order two) on a piece of card. Ask what happens to 
the Z when the card is rotated through 180°. Ask students to be specific. Demonstrate, by using 
an acetate sheet with a tracing of the letter on it, that the top and bottom angles are equal. 

Ask what happens to the two angles if a letter Z is drawn without the top and bottom lines being 
parallel. Use card strips with paper fasteners to demonstrate. Ensure that students recognise 
that if the lines are parallel, then the angles are equal, but if they are not parallel, then the angles 
will be different. Point out that the correct name for pairs of angles like this is alternate angles.  

Use card strips or a letter F drawn on card to establish the rules for corresponding angles. 
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Objectives Possible teaching activities Notes School resources 

[continued] 
• side or angle properties of 

squares, rectangles, 
parallelograms and 
rhombuses, including angle 
properties related to their 
diagonals; 

• angle bisectors and 
perpendicular bisectors. 

Use logical reasoning to 
establish the truth of a 
statement. 

Angle sum and exterior angle of triangle 
Remind students that the sum of the angles of a triangle is 180°. Ask them how they can show 
this. A possible answer will be ‘Draw a triangle and measure the three angles’. Demonstrate by 
cutting off the corners of a triangle and placing the three angles together to form a straight line. 
Explain that this shows only that the rule works for this particular triangle. A proof is needed to 
convince us that the rule works for every triangle. 

Use a dynamic geometry system to demonstrate the sum of the angles of a triangle. Construct a 
triangle with a line through one vertex parallel to the opposite side. Observe the angles as the 
triangle is changed by dragging any of its vertices. 

Show a proof that the sum of the angles of a triangle is 180°. To prove that a + b + c = 180°, 
draw a line parallel to one side of the triangle. Let x and y be the other two angles formed on the 
line with a. Then x = b (alternate angles), y = c (alternate angles), and a + x + y = 180° (angles 
on a line). So a + b + c = 180°. 

 

 
 

 

 

 

 

 

 

 

 

 

 The applet Sum of three angles (www.ies.co.jp/math/java/geo/angle.html) suggests an 
alternative proof of the angle sum of a triangle. 

 

 

 Show a proof that the exterior angle of a triangle is equal to the sum of the two interior opposite 
angles: x is an exterior angle of the triangle. To prove a + b = x, let the other interior angle of the 
triangle be c. Then a + b + c = 180° (angles in a triangle) and x + c = 180° (angles on a straight 
line). So a + b = x.  

 

 The diagonals of a square bisect each other at right angles 
Draw the diagram on the right on the board or an OHT.  
• How do we know that the triangles are identical (congruent)? 

Establish that each triangle has two sides equal to the side of the square, and a third side, which 
is common to the two triangles. Each triangle is isosceles, with two of its sides equal to the side 
of the square. ∠ABD = ∠BDA = 45°, since ∠DAB = 90°. Similarly, ∠CDB = ∠DBC = 45°. 

Join AC, the second diagonal of the square, and show that ∠CAB = ∠BCA = 45°, and  
∠CAD = ∠DCA = 45°. Label the point at which the two diagonals intersect as O. 
• Why does AC = BD? (if the square is rotated about its centre O, AC will map exactly onto BD) 
• Why does AO = OB? (triangle OAB is isosceles because two of its angles are equal) 
• What is the size of ∠AOB? (90°) How do you know? (∠OAB is 45° and ∠OBA is 45°, so 

∠AOB is 90°, since the three angles of a triangle add up to 180°) 
• What size are the other three angles at O? (each of them is 90°) 
Similarly show that OB = OC and OC = OD, so that OA, OB, OC and OD are all equal. 

Explain that they have proved that the diagonals of a square bisect each other at right angles. 
 

OHT 

  

 

 

 



 

46  |  Qatar mathematics scheme of work  |  Grade 7  |  Unit 7.2  |  Geometry and measures 1 © Education Institute 2005 

Objectives Possible teaching activities Notes School resources 

 The perpendicular from the apex of an isosceles triangle bisects the base 
Draw the diagram on the right on the board. Tell students that triangle XYZ is isosceles. 

Draw the perpendicular from X to ZY. 

Show that triangles WXZ and WXY are identical (congruent), since ZX = XY, WX is in common, 
and ∠WZX = ∠WYX (base angles of an isosceles triangle). 

This means that ZW = WY, and XW bisects ZY. 

OHT 

 

 

 

 

 Practice 
Give students some problems to solve requiring them to apply and use the angle properties 
discussed above. Include problems based on: 
• angles in a straight line, around a point or vertically opposite angles; 
• corresponding, alternate and supplementary angles; 
• side or angle properties of isosceles, equilateral, right-angled and scalene triangles, including 

the angle sum and exterior angle properties; 
• angle properties of squares, rectangles, parallelograms and rhombuses, including angle 

properties related to their diagonals; 
• angle bisectors and perpendicular bisectors. 

  

3 hours 

Constructions  
Use a ruler, set square, 
protractor and compasses to: 
• measure and draw line 

segments and angles; 
• construct rectangles of given 

dimensions; 
• draw parallel and 

perpendicular lines; 
• draw circles and arcs, and use 

circles and arcs to construct 
Islamic patterns; 

• construct angle bisectors and 
perpendicular bisectors; 

• construct simple geometric 
figures from given data. 

Present and explain solutions 
and conclusions in the context of 
the original problem, orally and in 
writing. 

Use ICT to generate and explore 
constructions. 
 

Constructions 
Show the class some straight edge and compass constructions. Explain that these constructions 
are very accurate when done with a sharp pencil, since no measuring is involved. This is why 
they are used in other subjects such as design and technology. 

Example 1: To construct the mid-point and the perpendicular bisector of the line AB 
• Draw a line segment AB of any length. Set compasses to any radius greater than half the 

length of AB. Draw two arcs with the centre at A, one above and one below AB. 
• With compasses set at the same radius, draw two arcs with the centre at B, to intersect the 

first two arcs at C and D. 
• Join C and D to intersect AB at X. X is the mid-point of the line AB. The line CD is the 

perpendicular bisector of the line AB. 

Example 2: To construct the bisector of the angle ABC 
• Draw ∠ABC of any size. 
• Set compasses to any radius. With centre B, draw an arc to intersect BC at X and AB at Y. 
• With compasses set to any radius, draw two arcs with centres at X and Y, to intersect at Z. 
• Join BZ. BZ is the bisector of ∠ABC, and ∠ABZ = ∠CBZ. 

Example 3: To construct the perpendicular from a point P to a line segment AB 
• Set compasses to any suitable radius. Draw arcs from P to intersect AB at X and Y. 
• With compasses set to the same radius, draw arcs with the centres at X and Y to intersect at 

Z below AB. Join PZ. PZ is perpendicular to AB. 
 
 

 
Students will need a sharp pencil, a straight 
edge (ruler), compasses and a protractor. 
 

Example 1 

 

Example 2 

 

Example 3 
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Objectives Possible teaching activities Notes School resources 

 Example 4: To construct the perpendicular from a point Q on a line segment XY 
• Set compasses to a radius that is less than half the length of XY. With the centre at Q, draw 

two arcs on either side of Q to intersect XY at A and B. (Line XY may need to be extended.) 
• Set compasses to a radius that is greater than half the length of XY. With the centres at A and 

B, draw arcs above and below XY to intersect at C and D. 
• Join CD. CD is the perpendicular from the point Q. 

Example 4 

 

 

 Constructing simple geometric figures from given data 
Discuss with the class how they would use their knowledge of constructions to construct a 7 cm 
by 9 cm rectangle. 

Draw a sketch of the triangle shown on the right on the board or OHP. Ask the class to explain 
how they would construct the triangle. Make sure that they explain each separate step that they 
would follow if they were to draw it in their books.  

Repeat with the rhombus.  

Now give students practice in applying the constructions to drawing given shapes. 

 

 
 

 
 

 

 Constructing circles and arcs, and Islamic patterns 
Show students how to use their compasses to construct simple circle patterns. 

Tell students that geometric motifs based on circles have been used by Islamic artists and 
designers in all parts of the world. These patterns appear on walls, floors, windows, pots or 
lamps, book covers or textiles.  

 

 
 

 

 Get students to use the ideas on the website www.askasia.org/frclasrm/lessplan/l000030.htm to 
create some simple Islamic patterns. 

 

 
 

 

 Using ICT 
Use a dynamic geometry system (DGS) to explore constructions. 

 

Set problems for students to explore using DGS. For example, construct a triangle with the 
perpendicular bisectors of its three sides. Draw the circumcircle. 

Observe the effect of dragging the vertices of the triangle, particularly noting the position of the 
centre of the circumcircle. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Tick the statements that are correct. 
A quadrilateral must be a parallelogram if it has: 
A. one pair of adjacent sides equal 
B. one pair of parallel sides 
C. a diagonal as an axis of symmetry 
D. two adjacent angles equal 
E. two pairs of parallel sides 

TIMMS Grade 8 

   

The diagram shows a rhombus.  
One angle is 46°.  
Calculate the size of the angle marked m. 

 

 
 

  

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. 

Triangle ABC is equilateral.  
Calculate the size of angle x. 

 

 
 

  

 The angles in a triangle are k, k + 10 and k + 20. 
What is the value of k? 

 

  

 Use compasses to construct a triangle that has sides 8 cm, 6 cm 
and 7 cm. 

 

  

 Here is a plan of a ferry crossing. 

Make an accurate scale drawing of the ferry crossing. 
What is the length of the ferry crossing on your diagram? 

 

 
 

  

 

 

Unit 7.2 
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GRADE 7: Algebra 1 

Sequences, coordinates and graphs 

About this unit 
This is the first of four units on algebra for Grade 
7. This unit focuses on number sequences and 
includes some work on functions and graphs. It 
builds on the work on sequences, functions and 
graphs in Grade 6. 

The unit is designed to guide your planning and 
teaching of mathematics lessons. It provides a 
link between the standards for mathematics 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. 
Supplement the activities where necessary with 
appropriate tasks and exercises from textbooks 
and other resources, including ICT. 

For extension or consolidation activities, look at 
the units for Grade 8 or Grade 6. 

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-life’ applications. 
 

Previous learning 
To meet the expectations of this unit, students should already be able to 
generate simple sequences and identify patterns, generalising where 
appropriate. Using the first quadrant, they should be able to plot coordinates, 
graph simple linear functions, and use the graph to find the value of y given 
the value of x and vice versa.  
 

Expectations 
By the end of the unit, students will find missing terms in and extend 
patterns or sequences. They will use a graphics calculator to generate 
sequences. They will generalise term-to-term and position-to-term 
relationships using words or symbols. They will use coordinates in all four 
quadrants to plot straight line graphs, on paper and using ICT, and read off 
estimated values for x and y. They will present and explain solutions to 
problems in the context of the original problem. 

Students who progress further will extend and find missing terms in 
numeric, algebraic or geometric patterns or sequences, generalising 
relationships using symbols. They will use a graphics calculator to generate 
sequences and plot graphs. They will know the definition of a function, and 
will be able to represent functions as ordered pairs, tables, graphs, words or 
equations. They will interpret and sketch graphs of proportional and linear 
functions using data from practical situations, including distance–time and 
conversion graphs. Given the graph of a function, they will identify points 
that lie on the graph, intercepts on axes and intervals where the function 
increases, decreases or is constant. They will present their reasoning 
concisely using words and symbols. 
 

Resources 
The main resources needed for this unit are: 
• overhead projector (OHP) 
• Internet access, computer and data projector 
• a simulation of a graphics calculator for teaching purposes, e.g. the 

downloadable program GraphApplet 
(www.lundin.info/graphapplet.asp) 

 
• computers with Internet access for students 
• graphics calculators for students 
• individual mini-whiteboards 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• sequence, rule, term, consecutive, ascending, descending 
• coordinates, x-coordinate, y-coordinate, axes, graph, positive, negative, 

origin, quadrant 
• algebra, substitute, evaluate, formulate, expression, formula, function, 

equation, variable 
• problem, classify, pattern, relationship, generalise, predict, represent, 

solve, explain, justify 
 

UNIT 7.3 
6 hours 
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Standards for the unit 

6 hours SUPPORTING STANDARDS 
Grade 6 standards 

CORE STANDARDS 
Grade 7 standards 

EXTENSION STANDARDS 
Grade 8 standards 

 7.1.2 Choose and use appropriate mathematical techniques 
and tools to solve a problem, including ICT. 

 

7.8.1 Extend and find missing terms in numeric or 
geometric patterns or sequences using words, 
diagrams or symbols (term-to-term or position-to-term 
rules). 

8.5.2 Extend and find missing terms in numeric, algebraic or 
geometric patterns or sequences (term-to-term or 
position-to-term rules). 

6.7.1 Given a rule, generate a simple sequence: 
• find a term from the previous term, given 

a rule such as ‘add 6’; 
• find a term given its position in the 

sequence. 7.8.2 Use the [ANS] and [ENTER] keys on a graphics 
calculator to generate term-to-term and position-to-
term sequences. 

8.5.1 Use a graphics calculator to generate sequences and 
plot graphs. 

6.1.5 Identify patterns in data or results, 
generalising where appropriate. 

7.8.3 Generalise the relationship between one term of a 
sequence and the next, or between the number of the 
term and the term, using words or symbols. 

8.5.3 Generalise the relationship between one term of a 
sequence and the next, or describe the nth term, using 
symbols. 

7.1.5 Make general statements using words and symbols.   

 8.5.4 Know that a function is a relation between two sets 
called the domain and the range in which each member 
of the domain is related to precisely one member of the 
range, called its image. 

6.7.2 Use ordered coordinate pairs to plot points 
that follow a simple rule. 

7.8.4 Use coordinates in all four quadrants to plot graphs of 
y = mx + c, on paper and using ICT. 

 

  8.5.5 Recognise that functions can be represented as ordered 
pairs, tables, graphs, words or equations; given a 
function in one representation, generate an equivalent 
representation. 

  8.5.6 Interpret and sketch graphs of proportional and linear 
functions using data from practical situations, including 
distance–time and conversion graphs. 

6.7.3 Plot the graphs of simple linear functions (y 
given explicitly in terms of x); use the graph 
to find the value of y, given the value of x, 
and vice versa. 

7.8.5 Use a straight line graph to estimate the value of y 
given the value of x, and vice versa; identify intercepts 
on axes. 

8.5.7 Given the graph of a function, identify attributes such as 
points that lie on the graph, intercepts on axes and 
intervals where the function increases, decreases or is 
constant. 

3 hours 

Sequences 

 
1 hour 

Coordinates 

 
2 hours 

Graphs 

 7.1.3 Present and explain solutions and conclusions in the 
context of the original problem, orally and in writing. 
 

8.1.4 Present a concise, reasoned argument orally, in writing 
and by using symbols. 

Unit 7.3 
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Activities 

Objectives Possible teaching activities Notes School resources 

Revision: simple sequences 
Put a simple sequence on the board, such as: 3, 6, 9, 12, … Ask students to write their answers 
on their whiteboards. For each answer, ask students to explain their reasoning. 
• What is the 10th term? … the 21st term? … the 100th term? … the 101st term? 

Write 5n on the board. Remind the class that this means ‘five times the number that n 
represents’, and that the expression has different values for different values of n. For example: 
• What is the value of 5n when n is 2, 3, 4, 9, 11, 100? 
Repeat with 3n. 

  

This column is for 
schools to note their 
own resources, e.g. 
textbooks, worksheets. 

Write the sequence of even numbers on the board in a table. Point out that the second even 
number is 4, the third even number is 6, the fourth even number is 8, and so on. 
• What will the 10th even number be? (20) What will the 50th even number be? 
• How did you work it out? 

Draw out that the number of the term multiplied by 2 gives the even number. Show students 
how to generalise this. If the term number is n, then the even number is 2n. Show how this 
formula can be used to calculate the 16th even number, and the 80th even number. 

Repeat with odd numbers, establishing the nth term of 2n – 1. 

 

Term number 1 2 3 4 5   

Even number 2 4 6 8 10   
 

 

Practice 
Give students some exercises in extending and generalising patterns and sequences. 

For example, use level 3 of the applet Spotting numbers problems 
(www.fi.uu.nl/wisweb/welcome_en.html). 

Get students to predict the next number in the pattern. 

 

 
 

 

3 hours 

Sequences 
Extend and find 
missing terms in 
numeric or geometric 
patterns or sequences 
using words, diagrams 
or symbols (term-to-
term or position-to-
term rules). 

Use the [ANS] and 
[ENTER] keys on a 
graphics calculator to 
generate term-to-term 
and position-to-term 
sequences. 

Generalise the 
relationship between 
one term of a 
sequence and the 
next, or between the 
number of the term 
and the term, using 
words or symbols. 

Make general 
statements using 
words and symbols. 

Choose and use 
appropriate 
mathematical 
techniques and tools to 
solve a problem, 
including ICT. 

Present and explain 
solutions and 
conclusions in the 
context of the original 
problem, orally and in 
writing. 

Using a graphics calculator to investigate patterns 
Show students how to use the [EXE] and [ANS] keys on a graphics calculator and use the 
calculator to investigate some patterns. Use the simulation GraphApplet. 

Example 
Enter these calculations on your graphics calculator: 
1 × 1 
11 × 11 
111 × 111 

Predict the next three terms. 
What if 1 is replaced by 3? 

Example 
Explore these calculations: 7 × 9, 7 × 99, 7 × 999, …   
Predict the answer to 7 × 9 999 999. 

 

Explore 9 × 9, 9 × 99, 9 × 999, …  
Find a general rule. 
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Objectives Possible teaching activities Notes School resources 

 Finding the general term of a sequence 
Draw a pattern of matchsticks on an OHT, as on the right. Complete the table below it. Point out 
that the number of sticks creates a sequence and that the number of sticks for any term in the 
sequence can be worked out from the pattern number. 
• What is the relationship between the pattern number and the terms of the sequence? 

Establish that the number of sticks is always 3 times the pattern number, since each triangle is 
formed from 3 sticks. So if the pattern number is n, the number of sticks is 3 × n = 3n. Explain 
that we say that the general term, or the nth term, is 3n. We can now use this formula to find 
any term in the sequence, for example: 
 The 4th term is 3 × 4 = 12. The 50th term is 3 × 50 = 150.  

Add more sticks to the pattern of triangles, as shown on the right. Say that you will look at this 
new pattern in the same way. 
• How many sticks do we add to each pattern to make the next pattern? (4) 

Draw out that the term-to-term rule for this sequence is ‘add 4’. So each term must be related to 
a multiple of 4, or 4n. Consider the first term and how this relates to 4 (or 4n when n = 1). Agree 
that the first term is 4 + 1. Check that the second term is 8 + 1, the third term is 12 + 1, etc. So 
the general term, or the nth term, is 4n + 1. 
• What will the 50th term be? And the 100th term? 

OHT 

 
 

Pattern number 1 2 3 4 5 

Number of sticks 3 6 9 … … 

 

 

Resource sheet 
The patterns below are the first three terms of a sequence. Find:  
• the nth term and the 50th term for the number of sticks in a pattern; 
• the nth term and the 50th term for the number of squares in a pattern. 

  
 

  Give students some different stick patterns and ask them to find the nth term and the 50th term 
for the number of sticks in each pattern. 

Examples 

 
 

 
Follow up by giving students a resource sheet such as the one on the right, or by using the 
applet Matchstick patterns  
(www.mathsonline.co.uk/nonmembers/resource/algebra/matchalg.html). 

 

 

Matchstick patterns  

 
 

 



53  |  Qatar mathematics scheme of work  |  Grade 7  |  Unit 7.3  |  Algebra 1 © Education Institute 2005 
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 Record the pattern number and the number of tiles for the pattern on the right. 
 

Pattern number 1 2 3   

Number of tiles 1 5 9   
 

• How many tiles will be in pattern 6? 
• One of the patterns uses 29 tiles. What is its pattern number? 

Discuss how many more tiles are added to each pattern to make the next one (4).  
• What is the relationship between the pattern number and the number of tiles? 

Draw out that the number of tiles is 4 times the pattern number minus 3, so that the nth term will 
have 4n – 3 tiles. 

OHT 

 

 

 Show students some patterns made from octagons and squares as in the OHT on the right. Tell 
them that the sequence continues. Ask question such as: 
• How many squares will there be in the 5th pattern? How did you calculate this?  

What about the 6th pattern? And the 10th pattern? 

Discuss how many more squares are added to each pattern to make the next one (3). Say that 
this is a clue to the answer to the next question. 
• How many squares will there be in the pattern that has 40 octagons? 

Take feedback, asking students to explain to the class the strategies that they used. These 
should include relating the number of squares to multiples of 3. 

Tell the class that s represents the number of squares, and g represents the number of 
octagons. 
• What is the rule connecting s and g? (s = 3g + 1) 
 

OHT 

 Number of 
octagons 

(g) 

Number of 
squares  

(s) 

 

 

 

 

1 

 

2 

 

3 

 

4 

4 

 

7 

 

10 

 

13 
   

 

 Further practice 
Give students practice in generalising: 
• the relationship between one term of a sequence and the next; 
• the number of the term (i.e. the position in the sequence) and the term. 

 

 

1 hour 

Coordinates 
Use coordinates in all 
four quadrants. 

Revision: coordinates in the first quadrant 
Remind students that coordinates are used to locate a point on a grid. Draw on the board or an 
OHT the grid on the right. Explain the meaning of axes, the x-axis, the y-axis and the origin. 

Explain that coordinate pairs are written in the form (x, y). The first number is the x-coordinate, 
which is the number of units across the grid. The second number is the y-coordinate, which is 
the number of units up the grid. Use the point A as an example. It has coordinates (4, 3). 

Plot other points on the grid and ask the class to write down their coordinates. 
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 Coordinates in all four quadrants 
Explain that the grid can be extended to use negative numbers. Draw on the board or an OHT 
the grid on the right. Explain that the grid is divided into four quadrants. 

Ask the class to copy the grid and plot the points A, B, C and D. Explain how to write down the 
coordinates of the four points: (4, 2), (–4, 2), (–4, –2) and (4, –2). 

Plot other points on the grid and ask the class to write down their coordinates. 
 

 

 
 

 

 

 Practice 
Give students exercises and games to practise plotting and reading coordinate points in all four 
quadrants. For example: 

use General coordinate game to practise plotting coordinates 
(www.shodor.org/interactivate/activities/coords2/index.html); 

use Rhino at level 2 to practise using coordinate pairs in all four quadrants to locate a 
rhinoceros hidden on a grid (smilemathematics.co.uk). 

Rhino 

 
 

General coordinate game 

 

2 hours 

Graphs 
Use coordinates in all 
four quadrants to plot 
graphs of y = mx + c, 
on paper and using 
ICT. 

Use a straight line 
graph to estimate the 
value of y given the 
value of x, and vice 
versa; identify 
intercepts on axes. 

From mappings to graphs 
Remind the students about functions from Grade 6. Ask students for some examples. Discuss 
the input and output of the suggested examples, say x → x + 3. Include at least one negative 
input. Put each input and output together to give coordinate pairs: (–1, 2), (0, 3), (1, 4), (2, 5),  
(3, 6), (4, 7). 

Plot them on a graph. Get students to suggest what they need to do to draw the graph, for 
example: 
• How should we start? (draw a pair of axes) 
• What do we call them? (the x-axis and the y-axis) Which is which? 
• What numbers do we need on the axes? (x-values must go from –1 to 4, y-values from 1 to 7) 

Remind students to label the grid lines and not the spaces. Now plot the points. Ask: 
• What do you notice? (the points lie in a straight line) 

Draw in the straight line. Choose a point between two of the plotted pointes, say (0.5, 3.5). 
• Does it still represent the function x → x + 3? 

Explain that the graph would show all the points y = x + 3 if the line were infinitely long. 
 

 
Input  Output 
–1 → 2 
0 → 3 
1 → 4 
2 → 5 
3 → 6 
4 → 7 

   

 

 

 

 



55  |  Qatar mathematics scheme of work  |  Grade 7  |  Unit 7.3  |  Algebra 1 © Education Institute 2005 

Objectives Possible teaching activities Notes School resources 

 Remind the class that in Grade 6 they drew some straight line graphs in the first quadrant. 
Write on the board the mapping on the right. 
• What does y equal? (y is always 4) 

Explain that we call this relationship y = 4. Draw and label the graph. 

Ask where the graph of y = 3 would be, drawn on the same axes. 

Discuss the graph of x = 2. Show that this gives a vertical line from 2 on the x-axis. 

x → y 
1 → 4 
2 → 4 
3 → 4 
4 → 4 

 

 

 

 Put on the board or an OHT the labelled graph of the relationship y = 2x + 3. 

Choose any integer coordinate on the graph and ask what it is, and what it represents. Explain 
that any point on the line shows the y-value to be ‘double the x-value with 3 added on’. 
Select a point, say (2.7, 8.4), and ask the same question. 
• Which of the points (3, 7) and (5, 3) lie on the graph of y = 10 – x? 
• Can anyone answer this without drawing the graph?  

Discuss responses. Draw out that the x- and y-values of coordinate pairs can be substituted in 
the equation to see if they satisfy it. If so, they lie on the graph. 

Write down two equations of lines that pass through the point (1, 2). Show on the board that 
there are a multitude of straight lines that pass through (1, 2). Ask students to work in pairs to 
find some of them. 

 

 

 Practice 
Give students some practice in identifying the equation of a line of a graph. For example, use 
Planet hop to identify four coordinate pairs on the flight path of a spaceship and the equation of 
its path. There are three levels of difficulty. 

Use Planet hop 
(www.bbc.co.uk/education/mathsfile/gameswheel.html). 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Some number chains start like this: 1 → 5 → 
Show three different ways to continue this number chain. 
For each of your chains, write down the next three numbers. 
Then write down the rule that you are using. 

 

  

Here is a pattern of L-shapes made with sticks. The rule is: ‘Find the number of 
sticks for a shape by first multiplying the shape number by 4, then adding 3.’ 
Work out the number of sticks for the shape that has shape number 10. 

Aisha uses 59 sticks to make an L-shape in this pattern. 
What is its shape number? 

Write a formula to work out the number of sticks for any L-shape. 
Use S for the number of sticks and N for the shape number. 

Explain why the number of sticks for a shape increases by 4 from one shape to 
the next. 

 

 
 

 

Use squared paper to draw a coordinate grid from –5 to +5 on each axis.  
Plot the points P (1, 4), Q (4, 2) and R (1, –4). 

The points form three vertices of a kite PQRS. Plot the point S and draw the kite. 
Write down the coordinates of the point S. 

   

Draw the straight line graph x + y = 12.    

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. 

The graph shows a straight line. The equation of the line is y = 3x. 

Does the point (25, 75) lie on the straight line y = 3x? 
Tick ( ) YES or NO. 
Explain how you know. 
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GRADE 7: Data handling 1 

Pie charts, bar charts and statistics 

About this unit 
This is the first of three units on data handling for 
Grade 7. It extends Grade 6 work on pie charts 
and bar charts and on finding the mean, median, 
mode and range. 

The unit is designed to guide your planning and 
teaching of mathematics lessons. It provides a 
link between the standards for mathematics 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. 
Supplement the activities where necessary with 
appropriate tasks and exercises from textbooks 
and other resources, including ICT. 

For extension or consolidation activities, look at 
the units for Grade 8 or Grade 6. 

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-life’ applications. 
 

Previous learning 
To meet the expectations of this unit, students should already be able to 
collect, represent and interpret data in charts and tables. They should be 
able to calculate a simple mean and find the median, mode and range of a 
small set of data. 
 

Expectations 
By the end of the unit, students will answer questions by collecting and 
classifying data, and constructing and interpreting bar charts, pie charts and 
tables, on paper and using ICT. They will compare different representations 
of the same set of data to determine which are the most useful for their 
purpose. They will find the mean, mode, median and range of a set of data. 
They will present their conclusions in the context of the original problem, 
orally and in writing. 

Students who progress further will recognise possible sources of error in 
collecting and organising data and plan how to minimise the effect. They will 
use appropriate methods of data collection to answer a given question and 
will design a suitable questionnaire or data collection sheet. They will collect 
data from secondary sources, including the Internet. They will represent and 
interpret data in a range of charts and graphs, on paper and using ICT. They 
will compare two data sets using, for example, the mean, median or range, 
or the shape of the distribution. They will use diagrams and explanatory text 
to explain the solution to a problem and will support it with evidence. 
 

Resources 
The main resources needed for this unit are: 
• Internet access and computer linked to data projector 
• overhead projector (OHP) 
• spreadsheet software such as Microsoft Excel 
• computers with Internet access and spreadsheet software for students 
• calculators for students 
• compasses, rulers and protractors 
• individual mini-whiteboards 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• data, information, collect, count, frequency, tally, tally chart, bar chart, bar 

line graph, axis/axes, vertical axis, horizontal axis, scale, interval, label, 
title, table, row, column, heading, spreadsheet 

• statistics, average, mean, median, mode, range 
• sort, criterion/criteria, category, Carroll diagram, Venn diagram, set, 

subset 
• problem, sort, classify, represent, interpret, solve, explain, justify, method, 

conclusion, results 
 

UNIT 7.4 
6 hours 
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Standards for the unit 

6 hours SUPPORTING STANDARDS 
Grade 6 standards 

CORE STANDARDS 
Grade 7 standards 

EXTENSION STANDARDS 
Grade 8 standards 

  8.8.1 Recognise possible sources of error in collecting 
and organising data and plan how to minimise the 
effect (e.g. bias, inappropriate grouping). 

  8.8.2 Choose and use an appropriate method of data 
collection to answer a given question (e.g. survey, 
experiment, data logging); design a suitable 
questionnaire or data collection sheet. 

  8.8.3 Collect data from secondary sources, including 
tables and lists from ICT-based sources such as 
CD-ROMs and the Internet. 

6.10.1 Collect data to answer a question. 

6.10.2 Represent data in tables and bar charts. 

6.10.3 Read and interpret graphs and charts, 
including bar charts and pie charts. 

 

7.11.1 Answer questions by collecting and classifying data, 
and constructing and interpreting: 
• tables, 
• bar charts, 
• pie charts, 
on paper and using ICT. 

8.8.4 Represent data in charts and graphs, on paper and 
using ICT, including: 
• frequency tables; 
• bar charts and frequency diagrams for discrete 

and continuous data; 
• pie charts. 

6.10.4 Use ICT to generate graphs, charts and 
tables, including bar charts and pie charts. 

7.11.2 Compare different representations of the same set of 
data and determine which are the most useful for a 
given purpose. 

 

  8.8.6 Answer questions by interpreting data sets (e.g. 
draw conclusions, make predictions, and estimate 
values between and beyond given points). 

6.10.5 Calculate a mean and find the median of a 
set of data; draw conclusions about a set of 
data based on the shape of the graph and 
the mode or range. 

7.11.3 Calculate the mean of a small set of data; find the 
mode, median and range; distinguish between the 
purposes for which these are used. 

8.8.5 Compare in general terms two data sets using, for 
example, the mean, median or range, or the shape 
of distribution. 

3 hours 

Pie charts 

 
3 hours 

Bar charts and 
statistics 

 

 

7.1.3 Present and explain solutions and conclusions in the 
context of the original problem, orally and in writing. 
 

8.1.3 Use diagrams and explanatory text to explain the 
solution to a problem and support it with evidence. 

Unit 7.4 
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Activities 

Objectives Possible teaching activities Notes School resources 

Revision: pie charts 
Write a list of four colours on the board (the left-hand column of the table on the right). Choose 
eight students and ask them which of the four colours they prefer. Record the results in the table. 

Draw on the board a large circle with eight equally spaced marks on its circumference. Say that 
you will show the results of your survey in a pie chart.  
• How many prefer red? (2 out of 8, or one quarter) 

Show this in one quarter of the circle and write ‘red’ inside it. 
• How many prefer blue? (3 out of 8) 

Show this in three eighths of the circle and write ‘blue’ inside it. Repeat with yellow and green. 

 
red 2 
blue 3 

yellow 1 
green 2 

 

 

 
This column is for 
schools to note their 
own resources, e.g. 
textbooks, 
worksheets. 

 

3 hours 

Pie charts 
Answer questions by 
collecting and classifying 
data, and constructing 
and interpreting: 
• tables, 
• bar charts, 
• pie charts, 

on paper and using ICT. 

Present and explain 
solutions and 
conclusions in the 
context of the original 
problem, orally and in 
writing. 

Interpreting pie charts 
Show some pie charts on an overhead transparency (OHT) as on the right. Work through the 
questions with students, asking them to estimate the fractional values of the relevant sectors, to 
calculate the number and to respond using their whiteboards. 

Ask questions to supplement those on the OHT such as: 
• What was the most popular item that the students chose? Estimate how many of students 

chose this. What fraction of the students does that number represent? 

For each answer, ask students to explain how they decided on their answer. Invite a student to the 
board to show how to write out an explanation. Discuss how to improve it.  

In another example, ask all students to write a short explanation on their whiteboards. Ask several 
students to read out their explanations and invite the class to decide which of the explanations 
they think is the best. 

Practice 
Give students some practice in interpreting pie charts using fractions and percentages to describe 
the proportions. 

 

 
16 students said how they liked eggs.  
How many preferred poached eggs? 
What fraction preferred boiled eggs? 

 
48 students chose their favourite subject. 
What fraction of them chose Arabic? 
How many chose mathematics? 
What fraction did not choose art or English? 

 

 

 

Comparing a bar chart and pie chart 
Say that a bar chart and a pie chart can show the same information. Show the OHT on the right. 
• What is missing from the bar chart? 

Establish that the bar chart needs a title, labels on the bars and axes, and a scale. Label one of 
the bars ‘orange’. 
• What could the bar chart be representing? (possibilities are favourite colours, favourite fruits, 

favourite fruit drinks, and so on) 

Discuss and agree possible labels for the axes, the scale, and the title of the graph. Agree on the 
names of the other bars, for example, ‘apple’, ‘date’, ‘lime’, and so on. 

[continued] 
 

OHT 

 

Unit 7.4 
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Objectives Possible teaching activities Notes School resources 

 

Refer to the pie chart. Say that it represents the same information. Use the information you have 
agreed to discuss the sectors of the pie chart. 
• What will the largest sector of the pie chart represent? 
• What will the smallest sector of the pie chart represent? 
• What title shall we give the pie chart? What else do we need to add? (labels for the sectors 

and/or a key) 

Compare the bar chart with the pie chart. 
• Which chart would be more useful if we wanted to find out whether more students like oranges 

or more like apples? (either) 
• Which would be more useful if we wanted to find out how many more like oranges than apples? 

(the bar chart) 
• Which would be more useful if we wanted to find out what fraction of the total number of 

students prefer oranges? (the pie chart) 

  

 

Comparing two pie charts 
Give out copies of the resource sheet on the right. Say that Huda and Shua carried out some 
surveys. Shua asked 120 young people what their main hobby is. Huda asked 80 young people 
what their main hobby is. Each of them made a pie chart showing four categories of data: 
swimming, bowling, ice skating and horse riding.  
• In which survey did more people say that their main hobby is ice skating – Huda’s survey or 

Shua’s survey? 

It is likely that students will say that it was Huda’s survey. Tell them that it is easy to be deceived. 

Point in turn to each sector of the pie charts. Get students to estimate the fractional values 
represented by the sector and to show the answer on their whiteboards. Agree as a class what 
each estimate might be (reading clockwise from ‘swimming’: one half, one tenth, three tenths and 
one tenth in Shua’s chart; one quarter, one eighth, one quarter and three eighths in Huda’s chart).  

Ask students to work in pairs. They should use their estimates to work out the number of people in 
each category and to record their answers in the tables. Take feedback. 
• What must the numbers add up to in Shua’s table? (120) 
• What must the numbers add up to in Huda’s table? (80) 

Say that you will now ask again: 
• In which survey did more people say that their main hobby is ice skating – Huda’s survey or 

Shua’s survey? 

Ask students to compare the numbers they have worked out. Explain that in Huda’s survey three 
eighths of 80 people is 30 people, whereas in Shua’s survey three tenths of 120 people is 36 
people. More people said that ice skating is their main hobby in Shua’s survey. Emphasise that 
even though the sector in Huda’s pie chart is bigger, Shua asked more people. 

Practice 
Give students some practice in comparing pie charts. 
 

Resource sheet 
 

 
 

 

 
 

Hobby 
Number of 

people 
 Hobby 

Number of 
people 

swimming   swimming  

bowling   bowling  

ice skating   ice skating  

riding   riding  

TOTAL   TOTAL  
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Objectives Possible teaching activities Notes School resources 

 

Constructing pie charts 
Draw a circle on the board or OHP. Tell students that this represents everyone in the room. Ask 
the class how you would show on the pie chart that one eighth of the class are left-handed and the 
rest are right-handed. Then ask them how you would show that one quarter of the class wear 
glasses and the rest do not wear glasses. 

Write 36 on the board. Tell students that you want to make a pie chart about 36 people. Ask them 
how many degrees per person you will need for your pie chart. Write on the board: 
 360° ÷ 36 = 10° 

Say that in a survey 20 of the 36 people asked had white cars, 7 had blue cars, 6 had black cars 
and 3 had red cars. Ask students what size the angle of each sector will need to be to represent 
each category on the pie chart. With the class, develop the table on the right. 

Ask students to use compasses, ruler and protractor to construct the pie chart. 

Explain to the class that, if they are given a pie chart, they can always use the angle of the sector 
(a fraction of 360°) to calculate how many items are represented in the sector. For example, if a 
pie chart represents a total of 24 people, then a sector of 30° represents  

30 24
360

× people. 

Practice 
Give students some practice in constructing simple pie charts in which the total numbers are 
factors of 360 to make the work easier. 

Explain that the total numbers are not normally factors of 360 and, in this case, students may 
need to use calculators. They will then need to round the angles to, say, the nearest degree. 
Demonstrate an example on the board and extend the practice to more examples of this type. 

 

 

 

 

 

 

Car colour Number Angle (°) 

white 

blue 

black 

red 

20 

7 

6 

3 

200 

70 

60 

30 

TOTAL 36 360 

 

 
 

 

 

Using ICT to construct a pie chart 
Prepare some simple spreadsheets, or find some that you have used previously for bar charts. 
Show students how to present the same data in a pie chart and a bar chart. 

Explain that the categories appear either as bars in the bar chart or as sectors of the pie chart. A 
category with a count of 0 will appear on the bar chart but not on the pie chart. 

Demonstrate how a change to one of the frequencies in the table produces a corresponding 
change to the size of the sectors. 

Ask students to work in pairs at computers. Get them to create their own table and to present the 
same information in different charts and graphs. Discuss with them which graph or chart is the 
most useful, and why. 
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Objectives Possible teaching activities Notes School resources 

Using ICT to create a bar chart 

Before the lesson, prepare a simple two-way table using a spreadsheet, for example, on the 
favourite colours of two classes of students. Using the chart wizard, remind students how to 
present the information from a single class in a bar chart. Stress that the bars may be 
horizontal or vertical but that each format represents the same data and gives the same 
information.  

Then show how to present the information from both classes in a clustered bar chart with two 
bars for each colour, one representing class 7A and one representing class 7B. Explain that 
this form of bar chart is useful for making comparisons between the two classes. 
• What questions could this bar chart help to answer?  

(e.g. Which is the most/least popular colour in each class? Is the same colour the most popular 
colour in each class? In which class do more students prefer yellow? How many more students 
prefer yellow in class 7B than in class 7A?) 

Now show students how the same data can be represented in a stacked bar chart. Explain that 
this form of bar chart is useful for seeing the contribution that each class makes to the total and 
for making comparisons between the totals. 
• What questions could this bar chart help to answer?  

(e.g. What is the most/least popular colour in the two classes combined? In which class do 
more students prefer green? What fraction of the total who prefer red are from class 7A? What 
fraction are from class 7B?) 

Ask students to work in pairs at computers. Get them to create their own table of data and to 
present the same information in different bar charts. Discuss with them which form of chart is 
the most useful for their data, and why. 

 
Dual bar charts are used to compare two sets of 
similar data side by side. 
 

 
Composite bar charts are used to display data in a 
single bar to save space.  

 3 hours 

Bar charts and 
statistics 
Answer questions by 
collecting and classifying 
data, and constructing 
and interpreting: 
• tables, 
• bar charts, 
• pie charts, 

on paper and using ICT. 

Compare different 
representations of the 
same set of data and 
determine which are the 
most useful for a given 
purpose. 

Calculate the mean of a 
small set of data; find the 
mode, median and 
range; distinguish 
between the purposes for 
which these are used. 

Finding the mode, median and range 
Remind the class that an average is a single value that represents a set of data. 

Remind students that the mode is the value that occurs most often, e.g. the mode of the set of 
numbers 6, 7, 9, 3, 0, 6, 1, 6 is 6. Explain that for some sets of data there is no mode because 
either all the values are different, or no single value occurs more often than other values.  

Remind them that the median is the middle value when the values are put in order, e.g. the data 
set 7, 9, 4, 8, 6, 3, 5 in order becomes 3, 4, 5, 6, 7, 8, 9. So the median or middle number is 6.  

Explain that for an odd number of values in a set, there is only one middle value, but for an even 
number of values in a set, there are two middle values and the median is the value in the middle 
of these two values. For example, for the set of numbers 5, 7, 7, 8, 10, 11, 14, 15, 16, 18 the 
middle values are 10 and 11, so the median is 10.5. 

Remind them that the range is the largest value minus the smallest value. Explain that range is 
not an average. It shows how data is spread out. A small range shows that the values in a set of 
data are similar in size. A large range shows that the values in a set of data differ considerably. 

Finally, remind them about the definition of the mean of a set of values. Explain that this is a useful 
average because it takes all values into account. For example, the mean of 40, 37, 33 is 110 ÷ 3 = 
36.7 (to 1 d.p.) 
 

 

 

 

 

 

 

 

 

 

 

 

 

sum of all valuesmean = 
total number of values
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Objectives Possible teaching activities Notes School resources 
 Make OHTs and resource sheets of the two tables on the right. 

Show the class the first table, which gives the average monthly rainfall in different places around 
the world. Discuss the figures with the class. 
• How could you find the driest or the wettest places? Which are they? 

Move on to discuss the range, to see which place has the greatest and least range in rainfall total 
each month. 
• How can you find the mean average rainfall each year for the different places? 

Write on the OHT a column on the right-hand side with rainfall totals. With students, divide each 
total by 12, and write in the average in another column. Discuss the figures. Remind students that 
the mean allows for the ‘ups and downs’. It provides the figure you would get if the same amount 
of rain fell each month. 

Now hand out the table of average monthly temperatures. Ask students to choose two places, and 
find the range and mean temperatures. Collect results from different students, and write them on 
the OHT copy of the sheet. Discuss results, comparing the information it gives for the different 
locations. 

Remind the class that another way to represent data is to find the median by ordering the data 
from smallest to largest, and then looking at the middle figure (or halfway between the middle 
two). Look together at the rainfall in Cuba, and show how the median figure is found. 
• Which place has a median that is not very useful? 

Demonstrate that data with sudden, large jumps (such as Goa) is unlikely to provide a useful 
median figure. 

Look at the rainfall for Goa. The monsoon rains fall in July and August. 
• If the monsoon rains fail and the rain is only 12 cm in both these months, how will the mean 

alter? How will the median alter? Which is the more useful figure? 

Summarise the meanings of the range, mode, median and the mean using sentences about the 
places. Get the students to do the same. 

Average monthly rainfall (cm) 
 

Months 
Place 

J F M A M J J A S O N D 

Brazil 8 11 15 30 30 23 19 12 9 10 13 12 

Cuba 7 5 5 12 12 17 13 14 15 17 8 5 

Cairo 5 2 3 1 0 0 0 0 0 1 2 5 

Hong Kong 3 5 7.5 12 29 39 38 35 25 13 5 2 

Florida 7 9 10 7 10 15 19 18 18 9 5 7 

San Francisco 3 2 2 1 25 18 9 9 10 24 18 7 

Jamaica 3 2 3 4 10 9 9 9 10 18 18 7 

Mexico 1 0.5 0.5 0.5 0.5 15 28 28 28 13 1 1 

Goa 0 0 0 2 3 58 77 30 27 12 2 3 

London 8 5 6 5 6 6 5 6 7 7 8 8 

 

Average monthly temperature (°F) 
 

Months 
Place 

J F M A M J J A S O N D 

Brazil 87 82 82 80 79 78 75 75 77 79 80 81 

Cuba 78 78 80 84 85 85 87 89 88 85 81 78 

Cairo 69 73 79 85 97 100 100 100 95 91 88 73 

Hong Kong 64 63 67 75 82 85 87 87 85 81 74 68 

Florida 71 73 78 82 84 88 89 87 85 83 75 71 

San Francisco 56 66 67 82 85 83 83 82 81 81 70 60 

Jamaica 84 85 85 87 87 89 90 90 88 87 85 85 

Mexico 73 71 75 74 80 81 90 85 84 85 84 79 

Goa 88 90 90 91 91 88 84 84 84 88 91 91 

London 39 48 52 55 58 63 65 64 59 55 52 40 

 

 

 

 

 Practice 
Give students some practice in finding simple statistics based on small sets of data. For example, 
practise finding the median and range using level 2 of the applet Train race. 

Use Train race (www.bbc.co.uk/education/mathsfile/
gameswheel.html). 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

There are four people in Sharifa’s family. Their shoe sizes are 4, 5, 7 and 
10. What is the median shoe size in Sharifa’s family? 

   

Here is a bar chart showing rainfall in New York. 

There is a dotted line on the bar chart.  
Explain why it cannot show the mean rainfall for the four months. 

 

 

 
 

  

Ali played three games in a competition. 
His mean score was 3 points. His range was 4 points. 
What points might Ali have scored in his three games? 

 

  

80 people were asked which sport they liked best. 
 30 liked football.  
 25 liked swimming. 
 10 liked horse riding. 
 15 liked tennis. 
Complete the pie chart to show this information.             

  

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. 

This pie chart shows the different ways that wood is used in the world. 
Estimate the percentage of wood that is used for paper. 

54% of the wood is used for fuel. 
Calculate the angle for the fuel sector on the pie chart. 

 

 

 
 

  

 A newspaper prints a graph predicting what the ages of teachers will be in 
6 years time. 
It says that the total number of male teachers will be about the same as the 
total number of female teachers. 

Asif says: ‘Generally, male teachers will tend to be younger than female 
teachers.’ 
Is he correct? Circle YES or NO. 
Explain how you know. 

 

 

 
 

 

Unit 7.4 
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GRADE 7: Number 2 

Whole numbers and decimals 

About this unit 
This is the second of four units on number for 
Grade 7. This unit focuses on whole numbers 
and decimals. It includes the teaching of 
calculator skills. 

The unit is designed to guide your planning and 
teaching of mathematics lessons. It provides a 
link between the standards for mathematics 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. 
Supplement the activities where necessary with 
appropriate tasks and exercises from textbooks 
and other resources, including ICT. 

For extension or consolidation activities, look at 
the units for Grade 8 or Grade 6. 

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-life’ applications. 

Previous learning 
To meet the expectations of this unit, students should already be able to use: 
• mental methods to multiply and divide decimals in special cases; 
• written methods to add and subtract decimals, and to multiply and divide 

decimals with up to two places by a one-digit whole number; 
• calculator methods to multiply and divide whole numbers and decimals, 

including numbers involving several digits. 
 

Expectations 
By the end of the unit, students will round whole numbers to any given 
power of 10, and decimals to the nearest whole number or given decimal 
place. They will multiply and divide integers and decimals by 0.1, 0.01, 0.001 
and will use mental methods to add, subtract, multiply and divide whole 
numbers and decimals in simple cases. They will use written methods to 
add and subtract decimals with up to three places, and to multiply or divide 
by a decimal with up to two decimal places. They will use a calculator for 
more complex calculations, interpreting the display in the context of the 
problem. They will round answers and check them for accuracy and 
reasonableness in the context of the problem. With and without a calculator, 
they will solve routine and non-routine problems involving whole numbers, 
decimals, money or measures, explaining their results orally and in writing. 

Students who progress further will use mental, written and calculator 
methods for the four operations to solve problems involving whole numbers, 
decimals, money or measures, interpreting the calculator display and 
rounding answers appropriately. They will know how the laws of arithmetic 
underpin mental and written calculations. 
 

Resources 
The main resources needed for this unit are: 
• Internet access, computer and data projector (optional) 
• overhead projector (OHP) and OHP calculator 
 As an alternative to an OHP calculator, try the applet Scientific calculator 

(www.netl.doe.gov/cctc/resources/tools/calculator.html) 

 
 Other alternatives are: 

Scientific calculator  
(www.ktf-split.hr/periodni/en/calc4chem.html) 
Scientific and statistical calculator 
(www.7stones.com/Homepage/Publisher/Calc.html) 

• calculators for students 
• individual mini-whiteboards 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• calculate, calculation, calculator, add, subtract, multiply, divide, sum, total, 

difference, partition, greater than, less than, equal to, count on, count 
back, inverse, remainder 

• decimal, whole number, multiple, digit, most significant digit, value, place 
value, decimal place, units, tenths, hundredths, thousandths, ascending, 
descending, roughly, approximately, estimate 

• problem, classify, compare, order, pattern, predict, represent, solve, 
explain, justify, method 
 

UNIT 7.5 
8 hours 
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Standards for the unit 

8 hours SUPPORTING STANDARDS 
Grade 6 standards 

CORE STANDARDS 
Grade 7 standards 

EXTENSION STANDARDS 
Grade 8 standards 

 7.2.2 Round whole numbers to any given power of 10, and 
decimals, including measures, to the nearest whole number or 
given decimal place; use the approximation sign ≈. 

 

 7.2.3 Multiply and divide integers and decimals by 0.1, 0.01, 0.001.  

7.2.4 Use and explain mental methods to add, subtract, multiply and 
divide whole numbers and decimals in simple cases. 

6.2.3 Use and explain mental methods to multiply 
and divide whole numbers and decimals in 
special cases: 
• multiply by 25; 
• divide by a number with one-digit factors; 
• multiply by a one-digit decimal; 
• divide by a one-digit decimal. 

7.2.5 Use and explain written column methods (algorithms) to: 
• multiply by a decimal with up to two decimal places, 

understanding where to position the decimal point by 
considering equivalent fractions;   

• divide by a decimal with up to two decimal places by 
transforming the calculation to one with an integer divisor. 

8.2.3 Know the general principles of the commutative, 
associative and distributive laws and how they 
underpin mental and written calculations. 

6.2.4 Use and explain written column methods to 
add and subtract decimals. 

7.2.6 Consolidate adding and subtracting decimals with up to three 
places. 

 

6.2.5 Use and explain written column methods to 
multiply and divide decimals with up to two 
places by a two-digit whole number. 

  

6.2.7 Use calculator methods to multiply and divide 
by decimals, to convert fractions to decimals, 
and to calculate with numbers involving 
several digits. Know how to: 
• use the [clear] and [clear entry] keys, all 

operation keys, the [=] key and decimal 
point, and the [√] key; 

• enter a negative number; 
• key in and interpret money calculations; 
• key in fractions, recognise the equivalent 

decimal form, and use this to compare and 
order fractions; 

• read the display of, say, 0.3333333 as point 
three recurring, and know what it 
represents; 

• select the correct key sequence for 
calculations involving more than one step, 
e.g. 8 × (37 + 58). 

7.2.9 Use a scientific calculator, including the memory, for 
calculations with whole numbers and decimals, including 
combined operations, working efficiently, interpreting the 
display and rounding answers in the context of the problem. 

 

1.5 hours 

Using a 
calculator 

 
1 hour 

Rounding 
and 
estimating  

 
1.5 hours 

Adding and 
subtracting 
decimals 

 7.2.10 Check answers for accuracy by using inverse operations. 
 

 

Unit 7.5 
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8 hours SUPPORTING STANDARDS 
Grade 6 standards 

CORE STANDARDS 
Grade 7 standards 

EXTENSION STANDARDS 
Grade 8 standards 

 7.2.11 Check answers for reasonableness by using an estimate 
based on approximations and by considering the context of the 
problem. 

 

 7.2.12 Round answers to calculations to a given degree of accuracy, 
or to a degree of accuracy appropriate to the context of the 
problem. 

 

 7.2.13 With and without a calculator, solve routine and non-routine 
problems involving whole numbers, decimals, money or 
measures. 

8.2.4 Use mental, written and calculator methods for 
the four operations to solve problems involving 
whole numbers, decimals, money or measures, 
interpreting the calculator display and rounding 
answers appropriately. 

 

 

 

7.1.3 Present and explain solutions and conclusions in the context of 
the original problem, orally and in writing. 
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Activities 

Objectives Possible teaching activities Notes School resources 

Using the square, square root and sign change keys 

Each student needs a calculator with square, square root and bracket keys.  

Remind students how to use the square and square root keys. (Squaring can be done by using the 
square key (usually [shift] [√] ) or [×] [=] or just 2.7 × 2.7 =.) 

Demonstrate the use of the sign change key. This varies according to the type of calculator.  

Practice 
Give a few examples, such as: 
• What is √200 to two decimal places? (14.14) 
• What is –2 + 4 + 8 – 15? (–5) 

  
This column is for 
schools to note their 
own resources, e.g. 
textbooks, worksheets. 

1.5 hours 

Using a calculator 
Use a scientific calculator, 
including the memory, for 
calculations with whole 
numbers and decimals, 
including combined 
operations, working 
efficiently, interpreting the 
display and rounding 
answers in the context of 
the problem. 

Present and explain 
solutions and conclusions in 
the context of the original 
problem, orally and in 
writing. 

Interpreting the display and finding a remainder 
Write the problem on the right on the board. 
• What calculation do we need to do? What is the answer? 

Write on the board 339 ÷ 12. Use the OHP calculator to show the answer of 28.25. Explain that this 
means that 28 fish would be in each pond with some fish left over. The decimal part of the answer is 
telling us that we would have to divide a number of goldfish less than 12 between the 12 ponds. 
• How can we work out the number of goldfish left over? 
• If we put 28 goldfish in each of the 12 ponds how many goldfish is that? 

Get students to work out the answer on their calculators. Confirm that the answer is 336 goldfish. 
• How many goldfish are left over? (339 – 336 = 3 goldfish) 

Ask students to work in pairs to think of a word problem involving, say, cakes, grapes, tennis balls, 
merit marks, eggs, … for which 339 ÷ 12 could be the calculation. 
• If the problem were QR 339 divided between 12 people, what would the answer 28.25 represent? 

(because we are dividing money the two numbers after the decimal point represent dirhams and 
the answer 28.25 means that the 12 people will each get QR 28.25) 

• If the problem were 339 litres of water divided between 12 water tanks, what would the answer 
28.25 represent? (28 litres and 250 millilitres of water in each tank) 

• If the problem were 339 minutes divided between 12 lessons, what would the answer 28.25 
represent? (28 minutes 15 seconds for each lesson) 

 

Problem 
• 339 goldfish are to be divided equally 

between 12 ponds.  
How many goldfish will be in each pond? 

 

 

Unit 7.5 
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Objectives Possible teaching activities Notes School resources 

 Using the bracket keys 

Ask students to work out 37.8 7.2
3.6 2.1

+
−

 using their calculators. Ask for answers (correct answer is 30). 

Students may suggest 10.4 or 37.7 or other wrong answers. Discuss how they were obtained, e.g. 

 10.4 = (37.8 + 7.2) ÷ 3.6 – 2.1   37.7 = 37.8 + 7.2 ÷ 3.6 – 2.1 

Discuss how the calculation should be done. Emphasise the need to work out the numerator (= 45) 
and the denominator (= 1.5) separately. Make the point that the line that separates the top from the 
bottom not only means divide top by bottom but implies brackets. The calculation could be rewritten 
as (37.8 + 7.2) ÷ (3.6 – 2.1) or 45 ÷ 1.5 = 30. 

Demonstrate how to use the bracket keys on a calculator for calculations such as: 

 7.6 – (3.05 – 1.7)          8.4 3.7
8.4 3.7

−
+

 

(The answers are 6.25 and 0.388… respectively.) 

Practice 
Give students some practice in these skills. For example, get them to calculate: 

a. 368 103.5
23 18

+
+

 b. 703 168
54 21

+
−

 c. 803 397
132 88

−
−

 

d. √5.29 e. 2.32 – (7.9 – 3.2) f. (2.45 – 1.63)2 
   

  

 Using the memory 
Explain the function of the memory keys. These vary according to the type of calculator, but the four 
main functions are: 
Min  This key puts the value in the display into the memory and the contents of the memory are 

lost. This is STO on some calculators. 

M +  This key adds the contents of the display to the contents of the memory. 

M −  This key subtracts the contents of the display from the contents of the memory. This is 
SHIFT M+ on some calculators. 

MR  This key recalls the contents of the memory and puts it in the display. The contents of the 
display will disappear but may still be involved in the calculation. 

Next, give an example of using the memory keys to work out 48.6 17.8 .
7.8 4.6

−
−

  

The answer is 9.625 and 3.2 is stored. 

Using examples such as 23.5 16.1
5.8 2.2

+
−

and 5.4 ÷ (2.3 – 1.2), discuss the merits of using the memory 

keys versus the bracket keys. Things to consider are the total number of key presses required and 
the recording of intermediate working. 

Practice 
Provide some calculations for students to work out using the memory keys or brackets. 
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Objectives Possible teaching activities Notes School resources 

Rounding 
Remind students of the rules for rounding.  

Show an OHT of a target board. Point at a number and ask students to round it to one or two decimal 
places, or the nearest whole number. Repeat several times. 

Now give some large numbers in words. Ask students to write them in figures on their whiteboard, e.g.
• five million, seventy-eight thousand, three hundred and six (5 078 306) 
• two million, nine thousand, and sixty-three (2 009 063) 

Write a variety of large numbers on the board, such as: 
 4 502 611       5 560 097       2 110 009       7 899 911      21 040 070 

Ask students to read out the numbers in words. Then point at one of the numbers and ask students to 
round it to the nearest ten thousand, hundred thousand or million. Repeat several times. 

Target board 

4.562 2.375 1.071 3.222 0.541 

0.082 1.629 14.635 3.999 4.814 

3.421 8.525 3.688 9.002 1.035 

6.455 1.459 1.291 5.927 2.716  

 

Estimating the result of a calculation 
Remind students that answers to calculations can be estimated by using approximations. This is a 
useful way to check the reasonableness of an answer, especially when using a calculator. 

Show the class how to estimate the following using the approximation sign (≈): 

• 452 ÷ 28 ≈ 450 ÷ 30 = 15 

• 21% of 678 ≈ 1⁄5 of 700 = 140 

• 62.3 13.6 60 10 50 5
2.4 8.6 2 8 10

− −≈ = =
+ +

 

Point out that there can be different ways to estimate. 0.42 231
121

×  could be approximated as: 

 0.5 200 1
100
× =  or 0.4 200 0.8

100
× =  or 0.4 240 0.8

120
× =  

Repeat with other examples, such as: 

 
212.5 8.9 0.82 589 121              

7.8 3.5 2.5 88 32 59
+ ×
− × ×

 

Discuss ‘cancelling’ in the second and third examples above, such as 0.82 divides into 2.5 about 
three times, 32 divides into 121 about four times and 59 divides into 121 about twice. 

Rounding before or after a calculation 
Write an example on the board, such as: 
3.46 × 1.56 = 5.3976 = 5.4 to 1 d.p. 

Round the values in the product to 1 d.p.: 
3.5 × 1.6 = 5.6.  

Discuss the difference in the answers when 
rounding takes place before calculation. 

Repeat with: 
3.46 ÷ 1.56 = 2.2179… = 2.2 to 1 d.p. 
Rounding before the calculation gives:  
3.5 ÷ 1.6 = 2.1875 = 2.2 to 1 d.p. 

To 1 d.p. there appears to be no difference. 
However, to 2 d.p. answers are 2.22 and 2.19. 

Emphasise that rounding should not take 
place until after the calculation is done. 

 

1 hour 

Rounding and estimating 
Round whole numbers to 
any given power of 10, and 
decimals, including 
measures, to the nearest 
whole number or given 
decimal place; use the 
approximation sign ≈. 

Round answers to 
calculations to a given 
degree of accuracy, or to a 
degree of accuracy 
appropriate to the context of 
the problem. 

Check answers for 
reasonableness by using an 
estimate based on 
approximations. 

Practice 
Give students some practice in rounding numbers and estimating answers to calculations. Include 
some questions in which, say, three possible answers to a calculation are given for students to 
choose from, justifying their choice. 

Students could also use Rounding off (level 2) to round decimals to the nearest one, two or three 
places (www.bbc.co.uk/education/mathsfile/gameswheel.html). 

Using ICT 

 
 

 



71  |  Qatar mathematics scheme of work  |  Grade 7  |  Unit 7.5  |  Number 2 © Education Institute 2005 

Objectives Possible teaching activities Notes School resources 

1.5 hours 

Adding and subtracting 
decimals 
Use and explain mental 
methods to add and 
subtract whole numbers 
and decimals in simple 
cases. 

Consolidate adding and 
subtracting decimals with 
up to three places. 

Check answers for 
accuracy by using inverse 
operations. 

 

Adding and subtracting decimals mentally 1 
Draw the diagram on the right on the board. Explain that there are four missing numbers: a, b, c and 
d. The sum of the numbers in the first column is 3.8, in the second column 2.1 and in the first row 2.6. 
• Can you find a, b, c and d? 

Take answers and discuss strategies. 
• Is there only one answer? 

Discuss students’ responses and their reasoning. Repeat, replacing 1.3 by 0.9, then 0.5 and 0.1. 
• What happens to a, b, c and d as we change the bottom right-hand number in the grid? 

Establish that as this number decreases, b increases, a decreases, c increases and d does not change. 
• Why does d stay the same? 

Discuss explanations, then draw the second diagram on the board. Explain that this time 7.4 and d 
are still the sums of the numbers in the rows but 3.8 is a – c and 2.1 is b – 1.3. 
• Can you find a, b, c and d? 

Repeat, replacing 1.3 by 0.9, then 0.5 and 0.1. 
• What happens to a, b, c and d as we change the bottom right-hand number in the grid? 
• Why does d stay the same? 
Discuss explanations. 

 

a b 2.6 

c 1.3 d 
3.8 2.1  

 

 

 

 

 

 

a b 7.4 

c 1.3 d 
3.8 2.1  

 

 

 

 Adding and subtracting simple decimals mentally 2 

Give out copies of the resource sheet on the right, one per pair. Less confident pairs could find 
sets of two numbers, and more able pairs sets of four or five numbers.  

Allow the class to get started. Remind them after a few minutes: 
• Are you looking for decimals where the ‘tenths’ add up to a whole number? 

Circulate while students are working to check answers and to encourage the pairs to look for more 
possibilities. 

Solutions to the problems on the resource sheet are: 
1 9 ways using two decimals 
2 9 ways, in addition to the one shown, of using three decimals 
3 4 ways using four decimals 
4 1 way using five decimals. 

The solutions for sets of three, four or five decimals are shown below. 

       
 

Resource sheet 
Ring sets of decimals with a total of 10. The 
decimals must be next to each other in a 
straight line in any direction: horizontal, vertical 
or diagonal. 

One line of three decimals is shown on the 
diagram. 

 
 

1 Find lines of two decimals. 
2 Find more lines of three decimals. 
3 Find lines of four decimals. 
4 Find a line of five decimals. 
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Objectives Possible teaching activities Notes School resources 

 Adding and subtracting decimals mentally 3 
This short activity is concerned with adding/subtracting 0.1, 0.01 and 0.001 to/from other decimals 
and whole numbers. Get students to write answers on their whiteboards. 

Read out the questions on the right one by one. Ask students who answer correctly to explain how 
they worked out the answer. 

Examples 
• What number is 0.01 more than 6.03? 

(6.04) 
• What is 0.001 more than 2.008? (2.009) 
• What is 0.01 less than 5? (4.99) 
• What is 0.002 less than 3? (2.998) 
• What needs to be added to 3.234 to make 

3.237? (0.003) 
• What needs to be subtracted from 4.002 to 

make 3.997? (0.005) 

 

 Consolidating adding and subtracting decimals with three places 
Write on the board: 7.459 and 7.001. Ask students to read these numbers. 
• Which number is larger? How much larger is it? 

Ensure that students understand the values of the digits and can calculate the difference mentally. 
• What is the sum of the two numbers? 

Ensure students can represent the answer correctly as 14.46. 

Write on the board: 26.3 and 1.847. 
• What is the sum and difference of the two numbers? 

Discuss answers and methods. Set the calculations out in column form, as on the right. Stress the 
importance of lining up the decimal point when adding and subtracting decimals. 

Explain that padding empty spaces with zeros makes no difference to the number but can help to 
keep track of the calculation. Ask students to do the calculations. 
• How can we check our answers? 

Remind students of the use of the inverse operations. Get them to do these calculations to confirm 
that their answers were correct. 

 

 

 

 

 

 

26.300  26.300 

+ 1.847  – 1.847 

   

 

28.147  24.453 

– 1.847  + 1.847 

    

 

 Practice: adding and subtracting decimals with three places 
Display the OHT on the right. Explain that numbers from the first two columns can be added or 
subtracted to get a number in the third column. Ask students to find as many cases as they can. 

Some possibilities are: 
12.618 + 3.776 = 16.394 (or 16.394 – 3.776 = 12.618, or 16.394 – 12.618 = 3.776); 
1.097 + 9.77 = 10.867, or corresponding subtractions; 
14.31 – 11.048 = 3.262, or corresponding additions; 
0.847 – 0.514 = 0.333, or corresponding additions; 
15.88 – 4.109 = 11.771, or corresponding additions. 
 

OHT 

A B C 

14.31 3.776 3.262 

1.097 15.88 16.394 

12.618 9.77 11.771 

4.109 11.048 10.867 

0.514 0.847 0.333  
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Objectives Possible teaching activities Notes School resources 

Multiplying decimals mentally 

Remind the class that a calculation such as 0.7 × 0.3 can be thought of as 7 3 21
10 10 100

× =  or 0.21. 

Illustrate with a diagram: 

 
Point out that there are the same number of decimal places in the answer as there are in the product. 

Give a little practice in multiplying decimals with one place, then continue with examples such as: 
0.7 × 0.04 = 0.028, 0.05 × 0.6 = 0.030. 

Stress that in the last example the zero at the end need not be included in the final answer of 0.03.  

Now ask for the product of 3000 and 0.6. Remind the class of the method of writing equivalent 
calculations. In this case, we divide 3000 by 10 and multiply 0.6 by 10, so that the calculation 
becomes 300 × 6 = 1800. Show how this is justified. 

Repeat with other examples, such as: 4000 × 0.08 = 400 × 0.8 = 40 × 8 = 320. 

Practice 
Write a set of numbers on the board, such as: 40, 60, 800, 0.2, 0.6, 0.05, 0.001. 

Point to two of the numbers and ask students to give you their product. Ask students to explain how 
they arrived at their answers. 

Using ICT 
Use a 10 by 10 grid to help multiply one-place 
decimals. Use the accompanying worksheets. 

Decimal patterns 
(www.hbschool.com/elab/act_7_3.html) 

Multiplying and dividing decimals 
(www.hbschool.com/elab/act_7_4.html) 

 
 

 2 hours 

Dividing decimals mentally 
Recall the rules for dividing multiples of powers of 10, for example, 10 000 ÷ 500 = 20.  

Discuss how to ‘cancel’ by dividing dividend and divisor by the same power of 10 (effectively 
cancelling zeros). Demonstrate the equivalent division: 10 000 ÷ 500 = 1000 ÷ 50 = 100 ÷ 5 = 20. 

Repeat with more examples, such as: 4000 ÷ 20, 12 000 ÷ 30. 

Now ask for the answer to 30 ÷ 0.6. Demonstrate how to write an equivalent calculation: 300 ÷ 6 = 50. 

Discuss how both the dividend and divisor have been multiplied by the same power of 10. Repeat 
with other examples, such as 4000 ÷ 0.08 = 40 000 ÷ 0.8 = 400 000 ÷ 8 = 50 000. 

Repeat with other examples, such as: 0.6 ÷ 0.03, 0.04 ÷ 0.2. 

Practice 
Write a set of numbers on the board, such as 40, 60, 800, 0.2, 0.6, 0.05, 0.001 

Point to two of the numbers as dividend and divisor. Ask students to give you their quotient. Ask 
students to explain how they worked out their answers. 
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Objectives Possible teaching activities Notes School resources 

Grid method 

× 10 7 0.8 

3 30 21 2.4 

0.5 5 3.5 0.4 

 
 

 

30 
21 
2.4 
5 
3.5 

+   0.4 

62.3  
Column method 

326 
×  37 
2282 
9780 

12062  

 Written calculations 
Consolidate multiplying and dividing decimals with up to two decimal places. A variety of methods 
can be used. Go through the following examples. 

Work out 17.8 × 3.5. First, approximate the answer, 20 × 4 = 80, and then use a grid method. The 
answer is 62.3, which agrees with the size of the estimate of 80. 

 

 

Work out 32.6 × 3.7. First, approximate the answer, 30 × 4 = 120. Do the calculation as 326 × 37 
using a column method. The answer has two decimal places, as there were two places in the original 
multiplication. So the answer is 120.62, which agrees with the estimate. 

 

 

 

Work out 154 ÷ 2.8. First, approximate the answer, 150 ÷ 3 = 50. Then treat it as a whole-number 
problem by writing it as 1540 ÷ 28: The answer is 55. 

Practice 
Provide some practice that includes rounding the answer to a specified number of decimal places. 
Include some simple word problems, such as: 
• Address labels cost QR 0.75 each. How much will 88 address labels cost? 
• Geometry sets cost QR 10.25 each. How many can be bought for QR 984? 

Division 
 55  

28 1540  
 – 1400 50 × 28 
 140 

– 140 
 

5 × 28 
 0  

   

 

2 hours 

Problem solving 
With and without a 
calculator, solve routine and 
non-routine problems 
involving whole numbers, 
decimals, money or 
measures. 

Check answers for 
reasonableness by 
considering the context of 
the problem. 

[continued] 

Word problems involving measures: decimals with three places 
Work through a variety of examples using decimals in context. Start without calculators. 

Display the first example on the right. Stress the need to put the quantities into the same units and to 
set up as an addition and subtraction problem. First, add 1.542 + 2.769 to get 4.311. Then work out 
6 – 4.311 to get 1.689. So the third item has a mass of 1 kg 689 g. 

The second example could be done by doubling the sides or as an addition problem, i.e. 
2.34 + 0.76 + 2.34 + 0.76 = 6.2 m. 

For the rest of the examples, the students can use a calculator. 

In the third example, when 1 is divided by 160 the calculator display will show 0.006 25. Discuss 
whether this is a sensible answer in the context of the question, and round it to 0.006 (3 d.p.), or 
approximately 6 g. 

In the fourth example, find the area by multiplying 2.39 × 4.56 = 10.8984. Discuss the units for the 
answer and what would be sensible in the context of the question. Give the answer as 10.9 cm2 (1 d.p.).

Practice 
Give more examples for students to work on independently. 
 

Examples 
• A package contains two items with masses 

of 1 kg 542 g and 2 kg 769 g. A third item is 
added to bring the total mass to 6 kg. What 
is its mass? 

• Find the perimeter of a rectangle with sides 
of 2.34 m and 76 cm. 

• A hotel divides 1 kg of sugar equally 
between 160 cups of tea. How much sugar 
is put into each cup of tea? 

• Find the area of a rectangle 2.39 cm by 
4.56 cm. 
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Objectives Possible teaching activities Notes School resources 

[continued] 
Round answers to 
calculations to a given 
degree of accuracy, or to a 
degree of accuracy 
appropriate to the context of 
the problem. 

Present and explain 
solutions and conclusions in 
the context of the original 
problem, orally and in 
writing. 

Problems based on real-life contexts 1 
Tell the class that two teams, reds and blues, ran a 4 by 50 metre relay race. The times in seconds 
for the runners are shown on the resource sheet on the right. Ask students to work in pairs and to use 
their calculators to answer the questions. 

Solutions to the problems on the resource sheet are: 
1 Reds took 31.81 seconds. 

Blues took 33.03 seconds. 
Reds won by 1.22 seconds. 

2 The fastest possible team is Hamda, Sara, Dana and Reem. The time for this team would be 
29.63 seconds. 

3 The race will be a dead heat if Hamda changes places with Dana. Each team will then take 
32.42 seconds. 

4 The team that will take 33.50 seconds is Alia, Sara, Noof and Muna. 

Resource sheet 

Reds   Blues  

Alia 8.41  Dana 7.56 

Sara 7.37  Noof 8.60 

Hamda 6.95  Reem 7.75 

Layla 9.08  Muna 9.12 
 

1 Which team won? By how many seconds? 
2 Rearrange the teams to make the fastest 

possible team. What would their time be? 
3 Rearrange the teams so that the relay race 

would be a dead heat. What would the time be? 
4 Find the team that would take 33.5 seconds. 

 

 Problems based on real-life contexts 2 
Give out a copy of the first resource sheet on the right. Ask students to read the question carefully. 
• What information can we write in the table? 

Tell students to work in pairs to write the information from the question in the table. Confirm that the 
whole of the second column, the first two cells of the third column, and the last cell in the right-hand 
column can all be completed. 

Ask the questions below. Get students to explain in which box of the table they should record the 
answer to each question. Ask them to show the calculation that they did in the box with the answer. 
• How many calories did Saeed burn by running? 
• How many calories did Saeed burn by cycling? 
• How many calories did Saeed burn by swimming? 

Establish that Saeed burned 132 calories by swimming. 
• For how many minutes did Saeed swim if he burned 132 calories? 

Establish that Saeed swam for 12 minutes and that the calculation is 132 ÷ 11. 

Give out a copy of the second resource sheet on the right. 

Ask students to plan an exercise routine lasting for 25 minutes. The calories that they burn each 
minute are the same as for Saeed. They can choose to exercise for as long as they wish on each 
activity but they must each do some swimming, running and cycling. 

Tell students to use the table to record how long they will exercise on each activity. Ask them to work 
out how many calories they will burn for their exercise programme. 

Discuss the various programmes that students plan and compare the number of calories burned. 
• Who burned the most calories? 
• Does the student who runs for the longest time burn the most calories? 

Identify the student who has the longest exercise time for running and compare this with the other 
programmes. 
 

Resource sheet 1 
Running burns 14 calories each minute. Cycling burns 12 
calories each minute and swimming burns 11 calories each 
minute. Saeed ran for 7 minutes, cycled for 8 minutes and 
then finished by swimming. Altogether he burned 326 
calories. For how long did Saeed swim? 
 

Activity Calories 
burned each 

minute 

Number of 
minutes 

exercising 

Calories 
burned during 

exercise 

Running    

Cycling    

Swimming    

 TOTALS   

Resource sheet 2 
You are going to exercise for 25 minutes. Decide how long 
you will swim, cycle and run. Put this information in the table 
and use the method box to show how you calculate how 
many calories you will have burned in 25 minutes. 
 

Activity Calories 
burned each 

minute 

Number of 
minutes 

exercising 

Calories 
burned during 

exercise 

Running    

Cycling    

Swimming    

 TOTALS   
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Assessment 

 Examples of assessment tasks and questions  Notes School resources 

Mental questions to be read to students 

• What is seven point five divided by one hundred? 

• Calculate ten minus four point three five. 

• Add three point five to four point eight.  

• What is three point nine divided by two? 

• Multiply eight point seven by two. 

 

• How many nought point fives are there in ten? 

• Write the number that is exactly halfway between 
eight point six and eight point seven. 

• A tile is nought point two metres long.  
One hundred tiles are placed end to end in a row.  
How long is the row? 

  

Other tasks and questions (no calculator) 

Circle the number below that is closest in value to 0.1. 
0.01        0.05        0.11        0.2        0.9 

  

A family uses about 6000 litres of water per week. 
Approximately how many litres of water do the family use each year? 
A.  30 000            B.  240 000          C.  300 000          D.  2 400 000          E.  3 000 000 

  

Calculate 2.201 – 0.75.   

In a discus throwing competition, the winning throw was 61.60 m long. 
The second-place throw was 59.72 m long. 
How much longer was the winning throw than the second-place throw? 

  

Khalid knows that 137 × 28 = 3836. 
Explain how he can use this information to work out 138 × 28. 

  

Other tasks and questions (calculator allowed) 

What number goes in the box? 
404.09 ÷  = 8.5 

  

Calculate 49.3 × (2.06 + 8.5).   

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. 

Every day a machine makes 100 000 paper clips which go into boxes. 
A full box contains 120 paper clips. 
How many boxes can be filled using 100 000 paper clips? 

  

 A rubber ball rebounds to half the height it drops. 
The ball is dropped from a rooftop 18 m above the ground. 
What is the total distance travelled by the time the ball hits the ground the third time? 

A.  31.5 m        B.  40.5 m        C.  45 m        D.  63 m 

TIMSS Grade 8 

  

 

Unit 7.5 
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GRADE 7: Geometry and measures 2 

Perimeter and area, including circles 

About this unit 
This is the second of four units on geometry and 
measures for Grade 7. It focuses on perimeter 
and area, building on work in Grade 6 and on 
Unit 7.2, Geometry and measures 1. In the unit, 
students are introduced to π and formulae for the 
circumference and area of circles. 

The unit is designed to guide your planning and 
teaching of mathematics lessons. It provides a 
link between the standards for mathematics 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. 
Supplement the activities where necessary with 
appropriate tasks and exercises from textbooks 
and other resources, including ICT. 

For extension or consolidation activities, look at 
the units for Grade 8 or Grade 6. 

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-life’ applications. 

Previous learning 
To meet the expectations of this unit, students should already be able to 
derive and use formulae for the area of a triangle and the area of a 
parallelogram. They should be able to solve problems involving the surface 
area of a cuboid and the area of rectangles, triangles and parallelograms, 
explaining their reasoning. 
 

Expectations 
By the end of the unit, students will solve problems by calculating the area 
of circles, triangles, rectangles, parallelograms, trapeziums and related 
shapes. They will name the parts of a circle, and know and use common 
estimates for π and formulae for the circumference and area of a circle. They 
will reason logically and explain their solutions orally and in writing. 

Students who progress further will find the volumes and surface areas of 
cubes and cuboids and related solids. They will use step-by-step reasoning 
to solve problems and will present their arguments concisely. 

Resources 
The main resources needed for this unit are: 
• Internet access and computer linked to data projector 
• overhead projector (OHP) 
• computers with Internet access for students 
• scientific calculators for students 
• circular objects (e.g. waste bin, saucepan lids, saucers) 
• metre stick and/or tape measure 
• string 
• scissors 
• rulers and compasses 
• centimetre squared paper 
• paper showing 5 by 5 pinboards, and 3 by 3 pinboards 
• individual mini-whiteboards 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• area, perimeter, length, distance 
• unit of measurement, measure, estimate 
• kilometres (km), metres (m), centimetres (cm), square metres (m2), 

square centimetres (cm2), square millimetres (mm2) 
• rectangle, triangle, parallelogram, trapezium 
• surface, face, edge, side, vertex/vertices 
• circle, semicircle, centre, radius, diameter, circumference, arc, sector, 

chord, segment, tangent 
• problem, solution, method, classify, solve, reason, explain, justify 

 

UNIT 7.6 
9 hours 
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Standards for the unit 

9 hours SUPPORTING STANDARDS 
Grade 6 standards 

CORE STANDARDS 
Grade 7 standards 

EXTENSION STANDARDS 
Grade 8 standards 

6.9.1 Derive and use formulae for the area of a 
triangle and the area of a parallelogram. 

6.9.4 Solve problems involving the area of 
rectangles, triangles and parallelograms. 

7.10.1 Calculate the area of triangles, rectangles, 
parallelograms, trapeziums and related shapes. 

 

6.9.2 Find: 
• the surface area of a cube, given the 

length of an edge; 
• the edge of a cube, given its volume, or 

surface area; 
• one dimension of a cuboid, given its 

volume and the other two dimensions. 

 8.7.5 Find the volumes and surface areas of cubes and 
cuboids and related solids. 

 7.10.2 Name the parts of a circle; know common estimates 
for π, and formulae for the circumference and area of 
a circle, and use these to estimate the circumference 
and area of circles; use a calculator and the π key to 
work out decimal equivalents to appropriate degrees 
of accuracy. 

 

4 hours 

Areas of 2-D 
shapes 

 7.1.4 Use logical reasoning to establish the truth of a 
statement. 

8.1.5 Use step-by-step reasoning to deduce properties 
or relationships in a given geometrical figure. 

 
6.1.2 Explain their methods and reasoning, orally 

and in writing. 
7.1.3 Present and explain solutions and conclusions in the 

context of the original problem, orally and in writing. 
8.1.4 Present a concise, reasoned argument orally, in 

writing and by using symbols. 
 

Unit 7.6 



 

79  |  Qatar mathematics scheme of work  |  Grade 7  |  Unit 7.6  |  Geometry and measures 2 © Education Institute 2005 

Activities 

Objectives Possible teaching activities Notes School resources 

4 hours 

Areas of 2-D shapes 
Calculate the area of 
triangles, rectangles, 
parallelograms, 
trapeziums and related 
shapes. 

Revision: area of a triangle 
Draw on the board a rectangle and one of its diagonals. Label one of the sides 9 cm and the other 
6 cm. Explain that the area of each right-angled triangle is half the area of the rectangle. 
• What is the area of the rectangle? (54 cm2) 
• What is the area of the right-angled triangle? (27 cm2) 

Draw on the board the triangle on the right. Explain that this triangle is divided into two right-angled 
triangles. Point to the triangle on the left. Choose a student to complete the rectangle with dotted lines, 
and to write the area of the rectangle, 9 cm2. Repeat with the triangle on the right, 6 cm2. 
• What is the area of the whole triangle? (15 cm2) 

Practice 
Give students some examples of areas of triangles to practise. Include examples: 
• where the base and height are given, and the area must be calculated; 
• where the area and base are given and the height must be calculated; 
• where the area and height are given, and the base must be calculated. 

 

 

 

 
This column is for 
schools to note their 
own resources, e.g. 
textbooks, worksheets. 

 

 Problem solving 1 
Ask students to fold a piece of A4 paper along each diagonal. 
• How many small triangles do you have? 
• Are any of the small triangles the same? (there are two identical pairs) 
• Do any of your small triangles have two equal sides? (each of them) 

How do you know that the sides are equal? 

Remind students that the diagonals of a rectangle are equal and cut each other in half, since one 
diagonal will map onto the other if the rectangle is rotated about its centre. The small triangles have 
two sides each equal to half of a diagonal. 
• What type of triangle is a triangle with two equal sides? (isosceles) 

Ask students to cut along the folds of the paper to make the four small triangles. Hold up one of each 
pair of triangles. 
• What is different about these isosceles triangles? (one has a longer base and one obtuse angle; one 

has a shorter base and all its angles are acute) 

Ask students to reassemble the four triangles to form one large isosceles triangle. 

Allow time for them to experiment and to assemble the triangle, then ask: 
• What do we know about the area of the large isosceles triangle? (it has the same area as the 

original rectangle because it consists of the same parts) 
• How do we know that we have made a large isosceles triangle with two sides of the same length? 

Establish with the class that two of the sides of the large triangle are the same length as a diagonal of 
the original rectangle. 
 

 

 

 

 

 

 

 

 

Unit 7.6 
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Objectives Possible teaching activities Notes School resources 

 

Problem solving 2 
Tell students that they have an unlimited number of right-angled triangular tiles like this. 

 
Ask them to work in pairs and to discuss how many of the tiles will fit into each of the shapes on the 
resource sheet on the right. Ask them to discuss the solution to each problem before recording it on 
the sheet. Take feedback on the different ways that the right-angled triangles can fit into the shapes. 

Resource sheet 

 
 

 

 

Problem solving 3 
Set Fixing points for 5 by 5 pinboards. The program allows you to connect vertices on a grid. Once a 
shape has been created, its vertices can be dragged to new positions to create new shapes. 
Alternatively, students could do this investigation on paper copies of 5 by 5 pinboards. 

Investigation 1 
Make triangles on the 5 by 5 pinboard having area 1⁄2, 1, 1 1⁄2, 2, 2 1⁄2, … square units, and so on. What 
is the largest triangle possible? 

Solution: 8 square units 

Investigation 2 
How many triangles of different shapes, each with area of 1⁄2 square unit, can be found on a 5 by 5 
pinboard? 

Solution: 6 different triangles 

 
 

Use the program Fixing points 
(www.standards.dfes.gov.uk/primary/publications/
mathematics/itps/). 

 
Alternatively, use the applet Geoboard 
(nlvm.usu.edu/en/nav/vlibrary.html). 
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Objectives Possible teaching activities Notes School resources 

 

Revision: area of a parallelogram 
Ask students to cut out a parallelogram. Next, ask them to cut off a triangle, as in the diagram, and to 
place it at the opposite side.  

 
This shows that the area of the parallelogram has the same area as a rectangle with the same base 
and height. So the area of a parallelogram is given by the formula A = b × h = bh. 

Work out an example with b = 8 cm and h = 5 cm (A = 40 cm2). 

Ask students to calculate the areas of these parallelograms, then give further practice. 

 

Explore the relationship between the areas of a 
rectangle and the area of a parallelogram using the 
applet Conservation of area 
(www.ies.co.jp/math/java/geo/cava/cava.html). 

 

 

 

Area of a trapezium 
Ask students to cut out two identical trapeziums and to arrange them to form a parallelogram by 
rotating one of them by half a turn. This shows that the area of the trapezium is half the area of the 
parallelogram made from it. So: 
 the area of a trapezium = half the sum of the lengths of the parallel sides × height 

Given as a formula, the area of a trapezium is: 

 1 1
2 2( ) ( )A a b h a b h= × + × = +  

Work out an example with a = 3 cm, b = 7 cm and h = 4 cm (A = 20 cm2). 

Ask students to calculate the areas of these trapeziums, then give further practice. 

 
 

 
 

 

 

 

Problem solving: areas of polygons on a 3 by 3 grid 
Show students the diagrams on the right. Remind the class that a diagonal cuts the area of a rectangle 
in half. 
• Why are the two shaded areas both 2 square units? 

Give students a resource sheet showing 3 by 3 pinboards. Ask: 
• How many different shapes with an area of 2 square units can you make on a 3 by 3 pinboard? 

How many of these are pentagons? 

Take feedback and discuss solutions. 
 

OHT 
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Objectives Possible teaching activities Notes School resources 

Parts of a circle and the relationship between circumference and diameter 
Make sure that students are familiar with the names of parts of a circle: circle, semicircle, centre, 
radius, diameter, circumference, arc, sector, chord, segment, tangent. Write these words on the board. 

Before the lesson, draw squares and semicircles of various sizes on the board. Point to one of the 
squares and ask students to watch as you draw a ‘diameter’ through the middle. 
• How long is its perimeter in relation to the straight line through the middle? (four times the length) 

Draw a circle, with its diameter the line through the middle of the square. 
• Which is longer, the perimeter of the square or the circumference of the circle? (perimeter of square) 
• Approximately how long do you think the circle’s circumference is in relation to the diameter? Will it 

be more or less than four times? (less) 
• What if I drew a circle and its diameter in a smaller or larger square? Would the circumference still 

be less than four times the diameter? 

Now draw the attention of the class to one of the semicircles. Ask: 
• How long is its curved line (the half-circumference) in relation to the diameter? 

Students should be able to see that the curved line is between one and two times the length of the 
diameter. Draw the surrounding half square if necessary. The curved line is, very roughly, 1 1⁄2 times 
the length of the diameter. Refer to the other semicircles.  
• Is the relationship always the same? 

Establish that it is. Draw out that if we join two semicircles together to make a circle, then the whole 
circumference must be about three times the diameter. 

 

 
 

 5 hours 

Circles 
Name the parts of a 
circle; know common 
estimates for π, and 
formulae for the 
circumference and area 
of a circle, and use 
these to estimate the 
circumference and area 
of circles; use a 
calculator and the π key 
to work out decimal 
equivalents to 
appropriate degrees of 
accuracy. 

Use logical reasoning to 
establish the truth of a 
statement. 

Present and explain 
solutions and 
conclusions in the 
context of the original 
problem, orally and in 
writing. 

Show a waste bin, or another circular object, to the class. Point out the circular cross-section. Explain 
that you are going to explore the relationship between the diameter and circumference of a circle. Ask 
a couple of students to cut a piece of string the same length as the diameter. Cut another piece of 
string three times as long. 
• If we put the second string round the circumference, will it go all the way round? Halfway round? 

This should confirm for the class that the circumference is just over three times the diameter. 

Now ask another pair of students to measure the diameter and circumference of the cross-section of 
the object using a tape measure, and to write the measurements on the board. 
• What is the relationship between the diameter and circumference? 

Get the class to use calculators to divide the circumference of the object by its diameter, rounded to 
one decimal place. 
• What number do you get? (around 3.1 or 3.2) 

Repeat with one or two more circular objects, such as a saucepan lid or a saucer. Establish that the 
quotient of circumference divided by diameter is always about 3.1. 

Discuss why practical methods give only approximate results. In fact, the value of this number is 
usually given as 3.14, although there are far more than just two figures after the decimal place. But for 
most purposes, two decimal places give a sufficient degree of accuracy. 

Explain that the name given to this special number is π or ‘pi’, a Greek letter. 
 

The fact that if you divide the circumference of 
any circle by its diameter the answer is the same 
for all circles has been known for at least 4000 
years. There have been many different ways of 
calculating it.  
• In 2000 BCE the value of π was thought to be 

(16⁄9)2 = 3.16. 
• In 1489 CE Al-Kashi calculated π to 16 

decimal places. 
• In 1610 Ludolph van Ceulen calculated it to 

35 decimal places – he had these 35 
numbers engraved on his tombstone. 

• In 1948 Ferguson and Wrench calculated it to 
808 decimal places.  

• In 1949 it was calculated by the computer 
ENIAS to 2037 places.  

• In 1995 Yasumas Kanada in Tokyo calculated 
it to 3 221 220 000 places. 
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Objectives Possible teaching activities Notes School resources 

 Using the formula C = 2πr 
Establish with the class that the relationship between the diameter d and circumference C of a circle is 
given by the formula C = πd. 
Explain that the value of π cannot be written down exactly as a fraction or a decimal, so we have to 
use an approximation for it. The approximations commonly used are: 
• π = 22⁄7 (as a fraction); 
• π = 3.14 (as a decimal to two decimal places); 
• π = 3.141 592 654 (on a scientific calculator). 

Get students to find the π key on their calculators. Say that, using computers, π has been calculated to 
millions of decimal places. So far no repeating pattern has been found. Here is π to 30 decimal places: 
 π = 3.141 592 653 589 793 238 462 643 383 270 

The formula for calculating the circumference C of a circle with diameter d is C = πd. The diameter is 
twice the radius r, so C = πd = π × 2r = 2πr. 

Tell students that when they calculate the circumference, they should take π to be 3.14, or 22⁄7, 
whichever seems more appropriate, or they should use the π key on their calculators. Decimal 
answers are usually given to one decimal place. 

Demonstrate on the board how to use the formula to calculate the circumference given the radius, and 
how to calculate the radius given the circumference. Draw on the examples on the right. 

Practice 
Give students some practice in using the formula C = 2πr. Include examples: 
• where the measurement is given in millimetres, centimetres, metres or kilometres; 
• where the diameter or radius is a whole number, and where it is given to one decimal place; 
• where the diameter or radius is given, and the circumference has to be calculated; 
• where the circumference is given, and the radius or diameter has to be calculated. 

Examples 
• Calculate the circumference of each of these 

circles. Give each answer to one decimal place. 

   
• The Earth has a radius of 6400 km. Calculate 

the distance round the Equator, giving your 
answer to the nearest 100 kilometres. 

• A cylindrical tin has a diameter of 7 cm. What is 
the length of a label going round the tin, if it 
overlaps itself by 1 cm at its ends? Give your 
answer to one decimal place. 

 The length of the label of another tin is 45 cm, 
including the 1 cm overlap. What is the diameter 
of the tin? Use π = 22⁄7. 

• The diameter of each wheel on a bicycle is 
70 cm. Calculate the circumference of each 
wheel, giving your answer to the nearest 
centimetre. 

 How many times does each wheel turn when 
the bicycle is ridden for a distance of 2 km? 
Give your answer to the nearest 10 turns. 

 

 

 Finding the approximate area of a circle 
Remind students of the idea of finding the area of an irregular or curved shape by using squared paper 
and counting squares. Say that you will show them how the ancient Egyptians used this idea to find an 
approximate value for the area of a circle. 

Draw a circle on the board, with a square around it. Divide the square into nine equal squares. Explain 
that the area of the large square is 4r2, where r is the radius of the circle. Point out that the area of the 
circle is (very approximately) five of the smaller squares and four half squares, a total of 7 squares. 
The circle is therefore about 7⁄9 of the area of the square, or 28⁄9 r2. This means that the area of the 
circle is ‘three and a bit’ times the radius squared. 
• What does this suggest? (that the area A may be π times the radius r squared, or A = πr2) 

Ask one of the students to use a calculator to work this out for the diagram on the board: 
Area =  π × r2 = 3.14 × r2 = 3.14 × 1.5 × 1.5 = 7.065 squares, so the method does seem to work. 

Practice 
Get the students to use A = πr2 to practise finding the areas of circles with radii of 1 cm, 2 cm, 3 cm, 
and so on up to 10 cm, without their calculators. 
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Objectives Possible teaching activities Notes School resources 

 Finding a more accurate value for the area of a circle 
Explain that it is possible to get a more accurate value for the area of a circle by using smaller squares. 

Ask everyone in the class to draw several different circles on centimetre squared paper by using 
compasses. Discuss how they will deal with the part squares round the outside of the circle. Suggest 
that they count squares that are more than half covered as if they were whole squares, and 
compensate for this by ignoring those that are less than half covered. 

Ask one group to do the counting slightly differently. They should do two counts for each circle. The 
first count should include all the squares that contain, in whole or in part, a section of the circle’s area. 
The second count should include only those squares that lie entirely within the circle’s area. Explain 
that the first count will be too many squares, and the second count will be too few – so the area of the 
circle will lie somewhere between those two values. 

Ask the class to find the approximate areas of their circles in square centimetres. They should also 
measure the diameter of each circle, and halve this to find the radius. They should keep a record of 
their work. 

Now ask them to use their calculators to see if the formula A = πr2 still seems to apply. 

 

 

 

 

 

 

 

 

 

 

 

 Ask the group who did two counts for each circle (one that included all the squares containing part of 
the circle’s area, and another that counted squares entirely within the circle’s area) to come to the 
board to record their radii, the squares of the radii (using a calculator if necessary), and their maximum 
and minimum areas. 

Remind the class why this group did two counts – the areas must lie somewhere between the two 
counts. Ask the students to add a fifth column to their table, and use the formula A = πr2 to find the 
area. They can then compare the area found by that method with the areas that they measured. 

 

radius radius2 max. area min. area πr2 (1 d.p.) 

15 cm 225 cm2 762 cm2 654 cm2 706.9 cm2 

3.25 cm 10.6 cm2 41 cm2 30 cm 33.3 cm2 

1.25 cm 1.56 cm2 7 cm2 4 cm2 4.9 cm2  

 Area of a circle: a different approach 
Explain to the class that they are going to find the formula for the area of a circle using a different 
method. Use an OHT like the one on the right to show the class how a circle can be split into 16 equal 
sectors. When these are placed together, the resulting shape is roughly rectangular. 

Explain that, as the number of sectors is increased, the shape will eventually become a rectangle. The 
area of this rectangle will be the same as the area of the circle. 

Show that the length of this rectangle is half the circumference C of the circle and the width is the 
radius r of the circle. Draw the diagram on the right. 

The area of the rectangle is given by A = 1⁄2 × C × r = πr × r = πr2. 

So the formula for the area A of a circle with radius r is A = πr2. 

Explain that calculations of the area of a circle without a calculator are sometimes left in terms of π. 
Demonstrate this by finding the area of a circle of radius 9 cm. 

Demonstrate calculator operations. (Different calculators may require different keying.) For example, 
show how to calculate the area of diameter 10.8 mm. 

Stress that formulae for the circumference and area of a circle need to be learned. They are not given 
in examinations. 
 

OHT 
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 Practice 
Give students some practice in using the formula A = πr2. Include examples: 
• where the measurement is given in millimetres, centimetres, metres or kilometres; 
• where the diameter or radius is a whole number, and where it is given to one decimal place; 
• where the diameter or radius is given, and the area has to be calculated; 
• where the area is given, and the radius or diameter has to be calculated; 
• where the problems include shapes related to circles or parts of circles. 

Examples 
• I have a disc 1 metre in diameter, which I 

want to cover in gold leaf. Gold leaf comes in 
sheets of area 10 cm2. How many sheets do I 
need to buy? 

• I have 1 square metre of gold leaf. I want to 
use it to cover the front of a circular medal 
with one complete circle. What is the diameter 
of the largest medal I could cover? 

 

 Circle problems 

Problem 1 
Points A, B and C are the centres of three circles, each one of which touches the other two. Prove that 
the perimeter of the triangle ABC is equal to the diameter of the largest circle. 

Solution 
Perimeter of ABC = AD + AC + CB + BD. 
But AD = AA′ (radii of same circle) and BD = BB′ (radii of same circle). 
So perimeter of ABC = A′A + AC + CB + BB′ = A′C + CB′. 
But A′C and CB′ are both radii of the largest circle. Hence A′C + CB′ = diameter of the largest circle. 
So perimeter of ABC = diameter of the largest circle. 

 

 

 Problem 2 
Two circles, centres A and B, are enclosed by a rectangle 12 units by x units. The distance between 
the centres of the two circles is 1⁄3 x units. How big is x?  

Solution 
x = the diameter of one of the circles. 
Since AC and BD are both the length of a radius, x = AC + BD. 
So x = 12 – AB = 12 – 1⁄3 x. 
So x + 1⁄3 x = 12 
or 4⁄3 x = 12. 
So x = 9 units. 

 

 

 Problem 3 
The circles are of radius 3, 4, 5, 6 and 7 cm. 
What fractions of the largest circle are the two shaded regions? 

Solution 
Area of the largest circle = 49π cm2. 

Area of the smaller shaded ring = π × 42 – π × 32 = 7π cm2, which is 1⁄7 of the largest circle. 

Area of the larger shaded ring = π × 62 – π × 52 = 11π cm2, which is 11⁄49 of the largest circle. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Triangle ABC is isosceles and has a perimeter of 20 centimetres. 
Sides AB and AC are each twice as long as BC. 
Calculate the length of the side BC. 

 

 

A rectangular picture is pasted on a sheet of white paper as shown. 
What is the area of the white paper not covered by the picture? 

  
 

 

This trapezium has an area of 20 cm2. 
Give three possible sets of values of a and b. 
 

 

 

This shape is made from wire. 
Each semicircle has a diameter of 15 cm. 
Calculate the total length of the 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. 

The diagram shows a right-angled triangle inside a circle  
of radius 5 centimetres. 
Calculate the area of the shaded part of the diagram. 

 

 

 Huda has these eight rods. 

 

She can use five of her rods to make a rectangle, as on the right. 

Huda can make a square with all eight of her rods. 
Show how she can do this. 

 

 
 

 

 

Unit 7.6 
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GRADE 7: Algebra 2 

Expressions, equations and formulae 

About this unit 
This is the second of four units for Grade 7 on 
algebra. It builds on the work on using letters in 
Grade 6 and in Unit 7.3, Algebra 1. 

The unit is designed to guide your planning and 
teaching of mathematics lessons. It provides a 
link between the standards for mathematics 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. 
Supplement the activities where necessary with 
appropriate tasks and exercises from textbooks 
and other resources, including ICT. 

For extension or consolidation activities, look at 
the units for Grade 8 or Grade 6. 

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-life’ applications. 

Previous learning 
To meet the expectations of this unit, students should already be able to use 
letters to represent numbers, to evaluate simple algebraic expressions by 
substituting positive whole numbers and to simplify algebraic expressions 
with a single variable by collecting like terms. They should be able to model 
and solve simple word problems by constructing and solving simple linear 
equations with integer coefficients (unknown on one side only), verifying the 
solution by substituting in the original equation. 
 

Expectations 
By the end of the unit, students will simplify algebraic expressions with 
one or two variables by collecting like terms and multiplying a single term 
over a bracket. They will write simple linear expressions and formulae to 
model a situation, and will evaluate formulae and linear expressions by 
substituting integers for letters and using the correct order of operations. 
They will solve linear equations with integer coefficients (unknown on one or 
both sides, including brackets), verifying the solution.  

Students who progress further will add, subtract, multiply and divide 
simple expressions, add and subtract simple algebraic fractions with integer 
denominators, and simplify and compare expressions to determine their 
equivalence. They will evaluate linear expressions or formulae by 
substituting integer values of the variables, and determine whether integer 
values satisfy a given linear equation. They will factorise simple expressions 
by removing common factors. They will represent and interpret problems 
and solutions in algebraic form, presenting their reasoning concisely. They 
will formulate linear expressions or equations to model a situation and solve 
problems by writing and solving linear equations or inequalities with simple 
fractional or decimal coefficients. 
 

Resources 
The main resources needed for this unit are: 
• overhead projector (OHP) 
• Internet access, computer and data projector 
• spreadsheet software such as Microsoft Excel 
• computers for students with Internet access and spreadsheet software 
• individual mini-whiteboards 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• algebra, simplify, substitute, evaluate, formulate, expression, equation, 

linear equation or expression, formula/formulae, variable, like terms, 
coefficient, simplest form 

• calculate, calculation, operation, add, subtract, multiply, divide, sum, total, 
difference, product, quotient, greater than, less than, inverse 

• problem, classify, pattern, predict, represent, solve, explain, justify, 
method, systematic, generalise 
 

UNIT 7.7 
6 hours 
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Standards for the unit 

6 hours SUPPORTING STANDARDS 
Grade 6 standards 

CORE STANDARDS 
Grade 7 standards 

EXTENSION STANDARDS 
Grade 8 standards 

6.6.1 Use a letter to represent an unknown 
number or variable and write a simple 
algebraic expression in one variable to 
model a given situation. 

7.7.1 Write simple linear expressions and formulae to model 
a situation. 

8.4.4 Formulate linear expressions or equations to model a 
situation. 

8.4.1 Add, subtract, multiply and divide simple expressions 
containing variables; add and subtract simple algebraic 
fractions with integer denominators. 

6.6.2 Simplify algebraic expressions with a 
single variable by collecting terms. 

7.7.2 Simplify algebraic expressions with one or two 
variables by collecting like terms and multiplying a 
single term over a bracket. 

8.4.2 Simplify and compare algebraic expressions to 
determine their equivalence. 

6.6.3 Evaluate simple algebraic expressions 
and formulae by substituting numbers for 
words or letters. 

7.7.3 Evaluate formulae and linear expressions by 
substituting integers for letters and using the correct 
order of operations. 

8.4.3 Evaluate linear expressions or formulae by substituting 
given integer values of the variables. 

  8.4.5 Factorise simple algebraic expressions by removing 
common factors. 

8.4.6 Determine whether given integer values satisfy a given 
linear equation. 

6.6.4 Solve simple problems by constructing 
and solving simple linear equations with 
integer coefficients (unknown on one 
side only), using inverse operations; 
verify the solution by substituting in the 
original equation. 

7.7.4 Solve linear equations or inequalities with integer 
coefficients (unknown on one or both sides, including 
brackets), and verify the solution. 8.4.7 Solve linear equations or inequalities with fractional 

coefficients (whole-number denominators), and simple 
cases of decimal coefficients; verify the solution. 

4 hours 

Expressions and 
formulae 

 
2 hours 

Linear equations 

6.1.1 Model or represent problems from a 
range of contexts; change from one 
representation to another. 

7.1.1 Model or represent mathematical problems from a 
range of contexts, changing from one representation 
to another as appropriate. 
 

8.1.1 Represent and interpret problems and solutions in 
algebraic form, using correct terms and notation. 

Unit 7.7 
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Activities 

Objectives Possible teaching activities Notes School resources 

Writing expressions or formulae to model a situation 
Show the overhead transparency (OHT) on the right. Say that several families are going on a 
picnic together. The OHT shows some of the formulae that they use when they are preparing 
for a picnic. Ask the class: 
• How many bottles of water are needed for a picnic for 30 people? 
• 20 bottles of water were packed for a picnic. How many people were going? 
• How many pizzas are needed for 12 people going on a picnic? For 20 people? 
• How many paper plates are needed for 9 people? For 30 people? 
• How many cheese rolls are needed for 7 people? 
• 35 cheese rolls were prepared for a picnic. How many people were expected to go? 

Continue asking similar questions based on the information on the OHT. Encourage students to 
suggest and apply one or two more rules for a picnic, for example, for the number of drinking 
straws and the number of cans of cola. 

Explain that some rules are written in a shorthand way. Demonstrate by writing on the board: 
 number of forks = number of people × 2 
• How many forks are needed for 7 people? 
• If 18 forks were taken to the picnic, how many people went along? 

OHT 

 

 

This column is for 
schools to note their 
own resources, e.g. 
textbooks, worksheets. 

 
The word algebra is 
derived from Hisab al-
jabr w'al-muqabala, 
the most famous of al-
Khwarizmi’s works. 
The book is about 
‘what is easiest and 
most useful in 
arithmetic’. The 
algebra was done 
entirely in words with 
no symbols used. 

4 hours 

Expressions and 
formulae 
Write simple linear 
expressions and 
formulae to model a 
situation. 

Simplify algebraic 
expressions with one 
or two variables by 
collecting like terms 
and multiplying a 
single term over a 
bracket. 

Evaluate formulae and 
linear expressions by 
substituting integers for 
letters and using the 
correct order of 
operations. 

Model or represent 
mathematical 
problems from a range 
of contexts, changing 
from one 
representation to 
another as appropriate. 

Show the OHT on the right.  
• How many bananas are needed for 30 people going on a picnic? 
• All 16 bananas taken to a picnic were eaten. How many people went? 
• How many rugs are needed for 12 people on a picnic? 
• 5 rugs were taken to a picnic. How many people went? 
• How many biscuits are needed for 8 people for a picnic? 
• 60 biscuits were packed for a picnic. How many people were expected? 
• 12 hard-boiled eggs were packed for a picnic. How many people went? 

Explain that rules can be written in an even shorter way. Write on the board: 
 number of apples = number of people + 4 

Say that we can make this even shorter. We can write p to stand for the number of people and 
a to stand for the number of apples. So the formula becomes: 

 a = p + 4 

Give another example. 
 number of spoons = number of people × 2 

Writing p for the number of people and s for the number of spoons, this becomes: 
 s = p × 2 or even shorter  s = 2p 
 

OHT 

 
 

 

 

 

Unit 7.7 
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Objectives Possible teaching activities Notes School resources 

Say that this is the rule for the number of samosas for a picnic: s = p – 2, where p stands for the 
number of people and s stands for the number of samosas. 
• There are 20 people. How many samosas will they take? 
• How many samosas are needed for 3 people? 
• If p = 7, what is s? 
• If p = 50, what is the value of s? 

Say that this is the rule for the number of tomatoes for a picnic: t = 2p + 3, where p stands for 
the number of people and t stands for the number of tomatoes. 
• How many tomatoes are needed for 7 people? 
• If there are 8 people, how many tomatoes will they take? 
• If p = 7, what is the value of t? 
• If p = 50, what is t? 

  

Show a simple prepared spreadsheet with hidden formulae in cells B4 and B5, such as the 
one on the right. Set the font to 28 pt or larger so that the whole class can see the text.  

Ask students to suggest the number of people going on the picnic, and enter this into cell B2. 
Tell them to watch what happens to the numbers in cells B4 and B5. Each time that you 
enter a new number for the number of people, ask students: 
• What do you think the formula is for the number of samosas? Why do you think so? 
• And the formula for the numbers of tomatoes? 
Repeat with different examples. 

 

 
 

 

Practice 
Give students practice in formulating simple algebraic expressions, formulae or equations. 

  

 

Substituting positive and negative numbers in algebraic expressions 
Introduce the word coefficient. For example, in the expression 5b2 – 3b the coefficient of b2 is 5 
and the coefficient of b is –3. 

Remind students that an expression has a different value as the value of the variable changes. 
For example, when the variable n is 5, then: 

• n + 4 = 9 • 2n + 7 = 17 

• 8 – n = 3 • 2
n = 2.5 

• n – 3 = 2 • 3n2 = 75 

• 3n = 15 • n3 – 10 = 115 

Repeat, working out the value of each expression when n = –2. 

Practice 
Give students plenty of practice in substituting positive and negative integer values in simple 
expressions. Make sure that students recognise the difference between 3n2 and (3n)2. 
 

 
Give some practice using level 2 of Late delivery 
(www.bbc.co.uk/education/mathsfile/gameswheel.html). 
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Objectives Possible teaching activities Notes School resources 

 Dealing with brackets 
Remind the class of examples of grid multiplication using numbers (see the examples on the 
right). Extend the examples to letters to demonstrate how to multiply a single term over a 
bracket. 

–2(4 – 2p) = 4p –8 

× 4 –2p 

–2 –8 +4p 
 

Ask students to simplify 5(p – 2) – (4 – 2p). Invite them to show their response and talk through 
their reasoning. Explain that it is useful to think of – (4 – 2p) as –1(4 – 2p). 

 

7 × (4 – 2) = 14 

× 4 –2 

7 28 –14 
 

–5 × (4 – 2) = –10 

× 4 –2 

–5 –20 +10 
   

 

 Give students a copy of the resource sheet on the right, or write it on the board. Refer to the 
expression 2(3d + 7) – 2(d – 4). 
• Is this an expression or an equation? (an expression) 
• What is the value of the expression 2(3d + 7) – 2(d – 4) if d equals 4? (38) 
• What is the value of the expression –11d if d equals 4? (–44) 
• What does this tell us? (that the simplification of the expression is incorrect) 

Stress that substituting a particular value for a variable into an expression and its simplification 
is one way to check if it is correct. Ask students to work in pairs to simplify the expression 
correctly. Ask: 
• What is the value of the expression 2(3d + 7) – 2(d – 4) if d equals 5? (42) 
• What is the value of the expression 4d + 22 if d equals 5? (42) 
• What does this tell us? (that the simplification is likely to be correct) 

Resource sheet 
Explain what is wrong with this simplification. 
2(3d + 7) – 2(d – 4) = 6d + 7 – 2d – 8 
  = 4d – 15 
  = –11d 

 

 

 Practice 
Give each pair of students a set of cards made from the resource sheet on the right. Ask pairs 
to sort the cards so that expressions that are equivalent are grouped together. 
• Which expression in each group is in its simplest form? 

Explain that, in the simplest form of an expression, brackets will have been removed and like 
terms will have been collected together. 

Give further practice in simplifying algebraic expressions by removing brackets and collecting 
like terms. 

Resource sheet 

2(3a – 2) 4a2 + 2(3a – 2) – (2a)2 

6a – 4 2 + 5a – 6 + a 

3(a – 1) (a – 5) + 2(a + 1) 

3a – 3 7a – 3 – 4a 

2a + 18 3(a + 5) – (a – 3) 

2(a + 9) 20 + 5a – 2 – 3a 

2(a + 6) 3(a + 5) – (a + 3) 

2a + 12 10 – 5a + 2 + 7a 

2(a – 6) 4(1 – a) + 2(3a – 8) 

2a – 12 9 – 5a – 21 + 7a 

5(a – 1) 5(a2 + a + 1) – 5(a2 + 2) 

5a – 5 a(5a + 3) – (5a2 – 2a + 5) 
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Objectives Possible teaching activities Notes School resources 

 Read out questions 1 to 5 below. Ask students to write the expressions or equations on paper 
or on their whiteboards, using algebra.  
1 Think of a number x, add 9, and then multiply the result by 6. 
2 Add 7 to a number y, and then multiply the result by itself. 
3 Think of a number t, multiply it by itself, and then subtract 5. 
4 Think of a number z, square it, add 1 and then double the result. The answer is 52. 
5 Cube a number p, and then subtract 7. The answer is 20. 

As you work through these examples, check whether students: know how multiplication is 
represented in algebraic expressions; understand the meanings of 2n and n2, 3n and n3; and 
understand the difference between an algebraic expression and an equation. 
• In question 4, what is the value of z in this equation? (5) 
• In question 5, what is the value of p in this equation? (3) 

Answers to the questions 
1 (x + 9) × 6 or 6(x + 9) 
2 (y + 7)(y + 7) or (y + 7)2 
3 t × t – 5 or t2 – 5 
4 (z2 + 1) × 2 = 52 or 2(z2 + 1) = 52 
5 p3 – 7 = 20 

 

 

Solving simple linear equations: unknown on one side 

Using a balancing strategy 
Write a few examples of simple equations on the board, one by one. For example: 

 n + 7 = 12 a – 3 = 20  100 – x = 80 
 3p = 12  2a = 8  4x = 12 

Ask students to use their whiteboards and to write the solution to each equation. Invite 
individual students to explain how they worked out the answer. 

Show the class the equation 7x + 4 = 88, and ask them how they would solve it. Using their 
suggestions, lead them through the following strategy of balancing both sides of the equation. 

Subtract 4 from both sides: 7x + 4 – 4  =  88 – 4 
 7x  = 84 
Divide both sides by 7:  7x ÷ 7  = 84 ÷ 7 
 x  = 12 

Show students how to check the answer by substituting in the original equation. 

Using ICT 
Support this work with Algebra balance scales – 
negatives (nlvm.usu.edu/en/nav/vlibrary.html). 
 

 
 

 2 hours 

Linear equations 
Solve linear equations 
or inequalities with 
integer coefficients 
(unknown on one or 
both sides, including 
brackets), and verify 
the solution. 

 

Using inverse functions 

Say that equations can also be solved using function machines. Write on the board: 

Solve a + 3 = 10. 

a →  3+ → 10 

The inverse machine is: 

7 ←  3− ← 10 

Solution: a = 7 

Solve 5b = 15. 

b → 5× → 15 

The inverse machine is: 

3 ← 5÷ ← 15 

Solution: b = 3 

Check answers by substituting in the original equation. 

Practice 
Give students a few examples of linear equations to solve (unknown on one side only). 
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Objectives Possible teaching activities Notes School resources 

 Using a spreadsheet and trial and improvement 
Tell the class that another way to solve equations is by trial and improvement. Using a 
computer with a data projector, show a simple prepared spreadsheet, such as the one on the 
right. Set the size of the font to 28 pt or larger so that the whole class can see the text. 

For example, to solve the equation 3n + 5 = 26, enter the formula 3*B2 + 5 in cell B4. Ask 
students to suggest values for n, and enter these into cell B2. Tell the class to observe what 
happens in cell B4, and whether the result is too big or too small. Use the feedback to refine 
suggestions and home in on the correct solution n = 7. 

Repeat with other examples. 

Discuss the three methods of solving simple equations. Explain that they will all work but the 
balancing strategy or the use of inverse functions are more efficient. 

 

 
 

 

 Solving simple linear equations involving brackets 
Show the class the equation 4(2x – 1) = 22. Ask them how they would solve it. Lead them 
through the strategy of balancing both sides of the equation. 

 4(2x – 1)  = 22 
Multiply out the brackets:  8x – 4  = 22 
Add 4 to both sides:  8x – 4 + 4  = 22 + 4 
 8x  = 26 
Divide both sides by 8:  x  = 3.25 

Repeat with one or two more examples. 
Practice 
Give students a few examples of equations to solve using a balancing strategy. 

Using ICT 
Give further practice using level 2 of Equation match 
(www.bbc.co.uk/education/mathsfile/gameswheel.html). 

 
 

 

 Solving simple linear equations: unknown on both sides 
Show the class how to solve:  5x + 4  = 2x + 25 

Subtract 2x from both sides: 5x + 4 – 2x  = 2x + 25 – 2x 
 3x + 4  = 25 
Subtract 4 from both sides:  3x + 4 – 4  = 25 – 4 
 3x  = 21 
 x  = 7 

Practice 
Give students a few examples of equations to solve using a balancing strategy. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

m represents a positive number. 
Which of these is equivalent to m + m + m + m? 
A.  m + 4          B.  4m          C.  m4          D.  4(m + 1) 

TIMSS Grade 8  

 

  

n stands for a number. 
Complete this table of values. 

 

 

n 5n – 2 

20  

 38 
   

  

p = qr. If p = 12, and q = 3, then r is equal to: 

A.  3
4            B.  3          C.  4          D.  12          E.  36 

   

You can work out the cost of an advert in a newspaper by using this 
formula: 

c = 15n + 75 

where c is the cost in QR, and 
n is the number of words in the advert. 

An advert has 18 words. 
Work out the cost of the advert. 

The cost of an advert is QR 615. 
How many words are in the advert? 

 

  

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. 

Solve the equations: 

9y + 3 = 5y + 13 
3t + 4 = t + 13 
2(3n + 7) = 8 
 

   

 

Unit 7.7 
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GRADE 7: Number 3 

Fractions 

About this unit 
This is the third of four units on number for 
Grade 7. This unit focuses on fractions and 
consists mainly of revision of work in Grade 6. 
The unit links closely to Unit 7.5, Number 2, 
which is on decimals.  

The unit is designed to guide your planning and 
teaching of mathematics lessons. It provides a 
link between the standards for mathematics 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. 
Supplement the activities where necessary with 
appropriate tasks and exercises from textbooks 
and other resources, including ICT. 

For extension or consolidation activities, look at 
the units for Grade 8 or Grade 6. 

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-life’ applications. 
 

Previous learning 
To meet the expectations of this unit, students should already be able to 
express a decimal with up to three places as a fraction, reducing it to its 
simplest form, and to use division to change fractions to decimals, with and 
without a calculator. They should be able to find equivalent fractions and to 
compare and order unrelated fractions by converting them to decimals and 
positioning them on a number line. They should be able to add and subtract 
proper fractions by writing them with a common denominator and to multiply 
a proper fraction by a proper fraction. They should be able to solve up to 
two-step problems involving fractions. 
 

Expectations 
By the end of the unit, students will model operations with fractions using 
diagrams. They will convert fractions to decimals and decimals to fractions, 
expressing them in the simplest form. They will order fractions by creating a 
common denominator or by converting them to decimals, and will represent 
them on a number line. They will use mental methods to find a fraction of a 
number or quantity, and to add, subtract, multiply and divide simple proper 
fractions. They will use written methods to add, subtract, multiply and divide 
mixed numbers, including combined operations for addition and subtraction. 
They will use the fraction key on a calculator to calculate with fractions. They 
will choose appropriate mathematical techniques to solve problems involving 
fractions, including ICT, and will explain solutions, orally and in writing. 

Students who progress further will use mental methods when appropriate 
to compare, add, subtract, multiply and divide proper fractions. They will use 
written methods for combined operations with mixed numbers, including 
brackets. They will solve routine and non-routine problems involving 
fractions, using a calculator when appropriate.  
 

Resources 
The main resources needed for this unit are: 
• Internet access, computer and data projector (optional) 
• overhead projector (OHP) and OHP calculator 
 As an alternative to an OHP calculator, try the applet Scientific calculator 

(www.netl.doe.gov/cctc/resources/tools/calculator.html) 

 
 Other alternatives are: 

Scientific calculator  
(www.ktf-split.hr/periodni/en/calc4chem.html) 
Scientific and statistical calculator 
(www.7stones.com/Homepage/Publisher/Calc.html) 

• calculators for students 
• individual mini-whiteboards 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• calculate, calculation, calculator, add, subtract, multiply, divide, sum, total, 

difference, product, quotient, greater than, less than, equal to, remainder, 
multiple 

• decimal, whole number, units, tenths, hundredths, thousandths 
• fraction, numerator, denominator, proper fraction, improper fraction, mixed 

number, equivalent, common denominator, cancel, simplify, simplest form 
• problem, classify, compare, order, pattern, predict, represent, solve, 

explain, justify, method, systematic 
 

UNIT 7.8 
8 hours 
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Standards for the unit 

8 hours SUPPORTING STANDARDS 
Grade 6 standards 

CORE STANDARDS 
Grade 7 standards 

EXTENSION STANDARDS 
Grade 8 standards 

6.3.1 Recall that the value of a fraction does not change if the 
numerator and denominator are multiplied or divided by 
the same number and use this method to find equivalent 
fractions. 

7.4.4 Relate operations with fractions to situations and models 
(e.g. relate the multiplication of one fraction by another to 
rectangular areas). 

 

6.3.2 Express a decimal with up to three places as a fraction, 
reducing it to its simplest form; know the fraction and 
decimal equivalents for one thousandth, one eighth, 
three eighths, five eighths and seven eighths. 

7.4.1 Convert terminating decimals to fractions, expressing 
them in their simplest form. 

 

6.3.3 Convert a proper fraction or mixed number to a decimal 
using division, both with and without a calculator. 

7.4.2 Convert fractions to decimals, using division or a scientific 
calculator, and represent them on a number line. 

 

6.3.5 Compare and order unrelated fractions by converting 
them to decimals (if necessary, with a calculator) and 
positioning them on a number line. 

7.4.3 Order fractions by creating a common denominator or by 
converting them to decimals. 

 

6.3.6 Add and subtract proper fractions with different 
denominators by writing them with a common 
denominator. 

7.4.5 Use mental methods to find a fraction of a number or 
quantity, and to compare, add, subtract, multiply and 
divide proper fractions in simple cases. 

8.3.1 In appropriate cases, use mental methods 
to compare, add, subtract, multiply and 
divide proper fractions. 

6.3.7 Multiply a proper fraction by a proper fraction. 

6.3.8 Know that, since 1 11 1 ,a
a a

÷ = = × division is equivalent 

to multiplication by the reciprocal, and use this principle 
to divide a proper fraction by a whole number. 

7.4.6 Use written methods to add, subtract, multiply and divide 
mixed numbers, including combined operations for 
addition and subtraction. 

8.3.2 Use written methods for combined 
operations with mixed numbers, including 
brackets. 

 7.4.7 Use the fraction key on a scientific calculator to calculate 
with fractions. 

8.3.3 Use a scientific calculator to calculate with 
fractions, percentages, ratios or 
proportions. 

6.3.9 Solve up to two-step word problems involving fractions. 7.4.8 Solve problems involving the use of fractions in a range 
of contexts. 

8.3.4 Solve routine and non-routine problems 
involving fractions, percentages, ratios or 
proportions. 

2 hours 

Equivalent 
fractions 

 
4 hours 

Mental and 
written 
calculations 
with 
fractions 

 
2 hours 

Problem 
solving with 
fractions 

 

 7.1.3 Present and explain solutions and conclusions in the 
context of the original problem, orally and in writing. 

 

 
 7.1.2 Choose and use appropriate mathematical techniques 

and tools to solve a problem, including ICT. 
 

 

Unit 7.8 
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Activities 

Objectives Possible teaching activities Notes School resources 

Converting decimals to fractions 
Remind students how to cancel fractions by dividing numerator and denominator by a common 
factor, then remind them how to change decimals to fractions in their lowest terms, e.g. 
 4.5 is 4 whole ones plus 5 tenths. 
 4.5 = 4 5⁄10 = 4 1⁄2 

Take another example: 0.35 = 3 tenths and 5 hundredths, or 35 hundredths. 
 0.35 = 35⁄100 = 7⁄20 (cancelling by 5) 

Repeat with: 0.625 = 6 tenths, 2 hundredths and 5 thousandths, or 625 thousandths. 
 0.625 = 625⁄1000 = 125⁄200 = 25⁄40 = 5⁄8 (cancelling by 5 three times) 

Demonstrate one or two more examples. 

 

 
This column is for 
schools to note their 
own resources, e.g. 
textbooks, worksheets. 

2 hours 

Equivalent fractions 
Convert terminating 
decimals to fractions, 
expressing them in their 
simplest form. 

Convert fractions to 
decimals, using division or 
a scientific calculator, and 
represent them on a 
number line. 

Order fractions by 
creating a common 
denominator or by 
converting them to 
decimals. 

Converting fractions to decimals using division (no calculator) 
Show students how a fraction such as 5⁄7 with a single-digit denominator can be converted to a 
fraction using division. Explain that as many zeros as are needed can be added after the decimal 
point so that the division can continue as necessary. 

The answer can be rounded to one or two decimal places. 

Repeat, using division to show that 1⁄3 is 0.333… or 0.3
•

 (zero point three recurring), or 0.33 to two  
decimal places. Repeat with 2⁄3, showing that this is 0.666… or 0.6

•
 (zero point six recurring), or 

0.67 to two decimal places. 

 
 

 0.714  
7 5.000  
  4.900 0.7 × 7 
  0.100  
  0.070 0.01 × 7 
  0.030  
  0.028 0.004 × 7 
  0.002  

Answer: 0.71 to 1 d.p. 

 

 Ordering fractions 
Use a plain stick of wood or draw a line on the board. Mark one end 0 and the other end 1. 

Ask the class where one half is on the stick. Then ask for the approximate positions of a range of 
unit fractions, such as one quarter, one third, one tenth.  
• The numerator is always 1, but what do you notice about the position of fractions as the 

denominator gets larger? (the fraction gets closer to 0 as the denominator gets larger) 

Repeat with two thirds, two quarters, two fifths, two sixths, … Encourage students to think where, 
say, one fifth is, to help them to estimate the position of two fifths. 
• Which would be closer to 1, three fifths or five eighths? How might we tell? 

Discuss responses. Draw out that we could change both to decimals and compare the decimals or 
change both to fractions with the same denominator and compare the fractions to see which is the 
larger. Establish that the easiest way is to find the decimal equivalent of each fraction by dividing 
each numerator by its denominator with a calculator, then compare the two decimal numbers. 

Use this method to practise comparing a few more fractions. 
 

 

 

Unit 7.8 
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Objectives Possible teaching activities Notes School resources 

 Remind students how to convert improper fractions to mixed numbers, e.g. 

 24 3
7 7

3=  

Repeat by changing 11⁄3 and 14⁄4 to mixed numbers, cancelling the fractional part where appropriate. 

Remind students also how to change mixed numbers to improper fractions by changing 

 3 35
8 8

4 =  

Repeat by changing 2 2⁄5 and 2 7⁄9 to improper fractions. 

  

 Remind students how to answer questions such as: 
• What fraction of a metre is 345 cm? 

(a metre is 100 cm, so the fraction is 345⁄100, which converts to 3 45⁄100 and cancels to 3 9⁄20) 
• What fraction of a kilogram is 2400 grams? 

(1 kg is 1000 grams, so the fraction is 2400⁄1000, which converts to 2 400⁄1000 and cancels to 2 2⁄5) 

  

 Terminating and recurring decimals 
Remind students of the definition of a terminating decimal and a recurring decimal. Ask them to 
use their calculators to find the decimal equivalent of 452⁄999 (0.452 452 452 …). 

Introduce the recurring decimal notation of a ‘dot’ over the recurring digits or the first and last digit 
of a recurring cycle (e.g. 0.6,  0.452

• • •
). 

Now ask students to use their calculators to divide the numerator by the denominator and then to 
write each of the following as a terminating decimal or a recurring decimal: 

 11 3 3 5 2 5
20 7 8 16 3 12

,  ,  ,  ,  ,   

Answers are: 

 0.55, 0.428571, 0.375, 0.3125, 0.6, 0.416
• • • •

 

Note that in the last example only the 6 recurs. 

 

 

 

 

 

 

 

 

 Practice 
Give some practice in: 
• changing fractions to decimals (either terminating or recurring) and changing terminating 

decimals to fractions; 
• changing improper fractions to mixed numbers, and vice versa; 
• identifying terminating and recurring decimals; 
• ordering fractions. 

Using ICT 
Find fraction, decimal and percentage equivalents 
using Saloon snap (level 2 or 3) 
(www.bbc.co.uk/education/mathsfile/ 
gameswheel.html). 
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Objectives Possible teaching activities Notes School resources 

Working mentally to find a simple fraction of a quantity 
Ask the class: 
• What is three quarters of 92? How did you work it out? 

Establish that one way to do it is to find one quarter of 92, and then to multiply this by 3. 

Show OHT 1 on the right with multiples of 4. Point to various numbers in turn and ask students to 
answer on their whiteboards. Make sure that they do the calculation mentally. 
• What is three quarters of this number? 

When students are confident finding three quarters, turn to money. Show OHT 2 (numbers that are 
not multiples of 4) and say that these are amounts of money. Take, for example, three quarters of 
QR 6, where students have to deal with decimal fractions. Repeat with several different numbers. 

Tell students that the amounts on the OHT have changes to litres, and that you will now ask them 
to find four fifths by finding one fifth by dividing by 5, then multiplying by 4. Ask them to give their 
answers in mixed units of litres and millilitres, so that four fifths of 6 litres is 4 litres 800 millilitres. 

OHT 1 

28 64 100 60 32 

84 56 120 64 96 

112 92 36 80 72 

52 200 76 164 48 

OHT 2 

9 13 61 73 30 

21 6 19 37 55 

105 91 33 66 97 

49 203 47 150 29  

 

Ask the class how to find one and three quarters of a number such as 520. 

Draw out that this can be done in two ways. Find three quarters of 520, or 390, and add it to 520 to 
make 910. Alternatively, change 1 3⁄4 to the improper fraction 7⁄4 and find this amount of 520 by 
dividing by 4 to get one quarter then multiplying by 7. 

Repeat by finding 1 1⁄4 or 1 3⁄4 of several different numbers (multiples of 4). You could, if you wish, 
use OHT 1 from the previous activity. 

Now ask students for the answer to 5 × 2⁄9. Again, ask for the method to be explained (multiply the 
numerator by the integer, then convert to a mixed number by dividing by the denominator). 

Repeat with 7 × 2⁄5 and 8 × 3 3⁄4. 

Practise a few examples. 

 

 

4 hours 

Mental and written 
calculations with 
fractions 
Use mental methods to 
find a fraction of a 
number or quantity, and 
to compare, add, 
subtract, multiply and 
divide proper fractions in 
simple cases. 

Use written methods to 
add, subtract, multiply 
and divide mixed 
numbers, including 
combined operations for 
addition and subtraction. 

Relate operations with 
fractions to situations and 
models (e.g. relate the 
multiplication of one 
fraction by another to 
rectangular areas). 

Use the fraction key on a 
scientific calculator to 
calculate with fractions. 

Choose and use 
appropriate mathematical 
techniques and tools to 
solve a problem, 
including ICT. 

Adding and subtracting simple fractions mentally 
Remind students how to add and subtract mentally simple fractions with denominators having no 
common factors, then fractions where one denominator is a multiple of the other. Stress that both 
fractions must have the same denominator for the calculation to take place, e.g. 

• denominators with no common factor (e.g. 1 1 3 1
3 2 8 3

,+ − ); 

• denominators having a common factor (e.g. 2 1 5 1
9 3 12 4

,+ − ). 

Allow time for practice using the applet Fractions – adding as support. 

Fractions – adding 
(nlvm.usu.edu/en/nav/vlibrary.html) 

 

 

 Comparing two fractions 
• Which is greater, two thirds or three quarters? 

Remind students that there are two ways to compare fractions: change both to decimals or change 
both to fractions with the same denominator. Explain that when working mentally it is usually easier 
to change both to fractions with the same denominator. 

Repeat with three or four more examples. 
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Objectives Possible teaching activities Notes School resources 

 Multiplying and dividing simple fractions mentally 
Use rectangular areas to demonstrate the product of two proper fractions and to show that division 
of a fraction by an integer is equivalent to multiplying the fraction by the reciprocal of the integer. 

Ask the class for answers to questions such as: 

• multiplying a fraction: 4 3 4 12 5
7 1 7 7 7

3 1× = × = =  and 4 5
5

5 × =
1 4

1 5
× 1

4
1

4= =  

• dividing a fraction: 3 3
4

3÷ =
1 1

4 3
× 1

1
4

=  and 2 2 1 2
7 7 5 35

5÷ = × =  

 
2 4 2 4 8
3 5 3 5 15

×
×

× = =  

 
4 4 1
5 5 3

3÷ = ×  

 

 

 

 Practice 
Give some practice in mental calculations involving: 
• finding a fraction of a number or quantity; 
• adding or subtracting two simple fractions; 
• comparing two simple fractions; 
• multiplying or dividing a simple fraction by an integer. 

  

Written calculations 

Addition and subtraction 
Show students how to add and subtract mixed numbers by dealing with the whole numbers first 
and then ensuring that both the fractional parts have the same denominators. 

After a little practice, some students may be able to combine the first two steps. 

Progress to examples such as 1 3 5
2 4 6

1 4 2+ − , again dealing with the whole numbers first. 

Practice 
Write some fractions on the board, including some mixed numbers, such as: 

 1 3 3 5 2 2 1 1
7 8 14 6 3 5 12 2

,   ,   ,   ,   2 ,   1 ,   3 ,   4  

Ask students to choose pairs of fractions and to add or subtract them. 

Addition 
5 7
8 12

5 7
8 12
15 14
24 24
29
24
5
24

2 3

5

5

5

6

+

= +

= +

=

=

 

Subtraction 
5 3

12 4
5 3

12 4
5 9

12 12
17 9
12 12
8

12
2
3

4 2

2

2

1

1

1

−

= −

= −

= −

=

=

 

  

Multiplication and division of fractions 

Few real situations genuinely require calculations with fractions. However, the principles need to 
be understood and practised, since they underpin later work with algebraic fractions. 

Remind students how to multiply proper fractions (see the diagram at the top of this page). Provide 
further support with the applet Fractions – rectangle multiplication. 

Demonstrate some examples of multiplying a pair of mixed numbers by changing them to improper 
fractions, using cancelling where appropriate, e.g. 

 
1

1
31 1 7 7 1

2 3 2 2 23
1 2 3× = × = =  

 

Fractions – rectangle multiplication 
(nlvm.usu.edu/en/nav/vlibrary.html) 
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Objectives Possible teaching activities Notes School resources 

 Remind students how to divide one proper fraction by another (see the top of the previous page). 
Give further support with the applet Number line bars – fractions (division of fractions). 

Demonstrate some examples of dividing a pair of mixed numbers by changing them to improper 
fractions and multiplying by the reciprocal of the divisor, using cancelling where appropriate, e.g. 

 153 1 15 5
4 2 4 2

3 2÷ = ÷ =
3

2
4 5

× 1
6 2 1
4 4 2

1 1= = =  

Practice 
Provide a little practice in multiplying and dividing mixed numbers. 

Number line bars – fractions (division of fractions) 
(nlvm.usu.edu/en/nav/vlibrary.html) 

 

 

 Using the fraction key on a scientific calculator 
Remind students that they have previously used these keys: square, square root, sign change, 
brackets and memory. Do a couple of examples to use these, demonstrating using an applet such 
as Scientific calculator (www.netl.doe.gov/cctc/resources/tools/calculator.html) or with an OHP 
calculator. For example, show that: 

 32.3 13.1 0.72
14.2 12.2

• •− =
+

 and 2 22.3 2.8 3.6...+ =  

Introduce the new key. Explain that the fraction key often looks like .b
ca  

Tell students that they are expected to be able to do simple fraction calculations without a 
calculator but that more complicated problems can be done on a calculator. 

Ask them to enter  4     6 .b
ca   

The display represents the fraction 4⁄6 and will look something like: 

  
If they now press  = ,  the fraction will be cancelled to 2⁄3. 

Now ask students to enter 1   7     5 .b
ca  

This time, when  =  is pressed, the display will show: 

  
which represents the fraction 3 2⁄5. 

Next show students that the mixed number 3 2⁄5 is entered as 3     2     5 .b b
c ca a  

Ask students to enter a fraction, press equals and then press the fraction key again. This will 
usually change the fraction into a decimal. Pressing the fraction key yet again will usually change 
the decimal back into a fraction. 

Now ask the students to key in the following calculations to check that they know how to enter them: 

 1 3 2
2 4 3

1 × −  and 
31

5 4
3 1

10 2

2 1
1

+
−

 

Practice 

Give students some examples of fraction calculations to work out using their calculators. 
 

 
Students will need a calculator with keys for square 
and square root, sign change, fraction, cube (or 
power) and cube root, memory and brackets. 
Students may have different makes of calculators, 
most of which will have the keys listed above. 
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Objectives Possible teaching activities Notes School resources 

Fraction squares 
Introduce this investigation by showing the ‘film’ Take part, which shows a square being divided 
into equal parts in many different ways. The program can be downloaded free from the website 
shown on the right.  

Discuss some of the images in the program, such as their reflection or rotation symmetry. Discuss 
also the number of parts into which the shapes are divided, and what fraction of the whole square 
each part is. 

Take part: download free 
(www.standards.dfes.gov.uk/numeracy/publications
/ict_resources/12894/) 

 
 

 2 hours 

Problem solving with 
fractions 
Solve problems involving 
the use of fractions in a 
range of contexts. 

Present and explain 
solutions and 
conclusions in the 
context of the original 
problem, orally and in 
writing. 

 

Discuss the first square below, formed by joining corners and the mid-points of the sides of a 
square. Establish with the class that each of the small triangles is one eighth of the whole square. 

Discuss the other two squares below and how they are divided into fractional parts. 

 

Ask students to work in pairs. Give the pairs a copy of the resource sheet on the right. This shows 
several squares that have been divided by joining mid-points and corners. Ask pairs to work out 
the fraction of the square represented by each region. 

Take feedback on solutions, getting students to explain and justify their reasoning. 

 

 

Resource sheet 
• What fractions of this square are P, Q and R? 

 
• What fractions of the square have been created 

in the diagrams below? 

 
• Draw three more squares. Create other fractions 

by joining mid-points and corners. 

Extension for more able students 
• What fractions of these squares have been 

created? 
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Objectives Possible teaching activities Notes School resources 

 Fraction and decimal routes 
Give students a selection of puzzles designed to get them to predict the effect of calculating with 
fractions or decimals. Students can make up and solve similar puzzles once they have solved 
these. 

Puzzle 1a 
Choose a route from START to STOP. You may go along each line only once. 

Start with 1. Multiply by the number on the line. 

The aim is to finish with a product of 5. 

Puzzle 1a 

 

 Puzzle 1b 
This time the aim is to find three different routes such that the product of the numbers on  
the lines is 6. 

Puzzle 1b 

 
 Puzzle 2 

Travel through the maze horizontally or vertically. 
Cells in the maze can be visited only once. 
Start with 0. As you pass through a number, add it to your score. 
• Which path gives a total of 4 3⁄4? 
• What is the lowest total for a path? 
• What is the greatest total for a path? 
Investigate the greatest and lowest totals when you alternately add and subtract numbers. 

Puzzle 2 
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Assessment 

 Examples of assessment tasks and questions  Notes School resources 

Mental questions to be read to students 

• What is one third of three quarters of one hundred? 

• How many sixths are there in three and one third? 

• It takes me one and a half minutes to swim one length of the pool. 
How many lengths can I swim in fifteen minutes? 

  

Other tasks and questions (no calculator) 

Write 0.28 as a fraction reduced to its lowest terms. 

  

Which is larger, 1⁄3 or 2⁄5? Explain how you know.   

Add 6⁄10 and 6⁄5. Use an arrow (↓) to show the result on the number line. 

 
 

  

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. 

Calculate: 

8 4
35 15
5 3
6 25

÷

×
 

  

 Unit fractions have a numerator of 1 and a denominator that is an integer greater 
than 1. 
9⁄20 was written as the sum of two unit fractions. 

One of them was one quarter. What was the other? 

  

 Four fifths of the people staying in a hotel are male. 
Three quarters of these males are over 20 years old. 
What fraction of the people staying in the hotel are males over 20 years old? 

  

 Other tasks and questions (calculator allowed) 

Which is smaller, 5⁄16 or 6⁄17? Explain how you know. 
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GRADE 7: Algebra 3 

Sequences, functions and graphs 

About this unit 
This is the third of four units on algebra for Grade 
7. This unit focuses on number sequences and 
includes some work on functions and graphs. It 
builds on the work in Units 7.3 and 7.7, Algebra 
1 and 2. 

The unit is designed to guide your planning and 
teaching of mathematics lessons. It provides a 
link between the standards for mathematics 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. 
Supplement the activities where necessary with 
appropriate tasks and exercises from textbooks 
and other resources, including ICT. 

For extension or consolidation activities, look at 
the units for Grade 8 or Grade 6. 

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-life’ applications. 
 

Previous learning 
To meet the expectations of this unit, students should already be able to 
generate simple sequences and identify patterns, generalising where 
appropriate. Using the first quadrant, they should be able to plot coordinates, 
graph simple linear functions, and use the graph to find the value of y given 
the value of x and vice versa.  
 

Expectations 
By the end of the unit, students will model and solve problems from a 
range of contexts. They will find missing terms in and extend patterns or 
sequences. They will use a graphics calculator to generate sequences. They 
will generalise term-to-term and position-to-term relationships using words or 
symbols. They will use coordinates in all four quadrants to plot straight line 
graphs, on paper and using ICT, and read off estimated values for x and y. 
Students who progress further will extend and find missing terms in 
numeric, algebraic or geometric patterns or sequences, generalising 
relationships using symbols. They will use a graphics calculator to generate 
sequences and plot graphs. They will know the definition of a function, and 
will be able to represent functions as ordered pairs, tables, graphs, words or 
equations. They will interpret and sketch graphs of proportional and linear 
functions using data from practical situations, including distance–time and 
conversion graphs. Given the graph of a function, they will identify points 
that lie on the graph, intercepts on axes and intervals where the function 
increases, decreases or is constant.  

 

Resources 
The main resources needed for this unit are: 
• overhead projector (OHP) 
• Internet access, computer and data projector 
• graph plotting software such as: 

Autograph (see www.autograph-math.com) 
Graphmatica (free from www8.pair.com/ksoft) 

• spreadsheet software such as Microsoft Excel 
• computers with Internet access, spreadsheet and graph plotting software 

for students  
• a simulation of a graphics calculator for teaching purposes, e.g. the 

program GraphApplet (www.lundin.info/graphapplet.asp) 

 
• graphics calculators for students 
• graph paper 
• individual mini-whiteboards 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• sequence, rule, term, general term, consecutive, ascending, descending, 

arithmetic sequence, constant difference, flow chart 
• linear function, mapping diagram, map, input, output, inverse function 
• coordinates, x-coordinate, y-coordinate, axes, graph, positive, negative, 

origin, intercept, gradient 
• algebra, substitute, evaluate, formulate, expression, formula, variable 
• problem, classify, pattern, relationship, generalise, predict, represent, 

solve, explain, justify 
 

UNIT 7.9 
7 hours 



106  |  Qatar mathematics scheme of work  |  Grade 7  |  Unit 7.9  |  Algebra 3 © Education Institute 2005 

Standards for the unit 

7 hours SUPPORTING STANDARDS 
Grade 6 standards 

CORE STANDARDS 
Grade 7 standards 

EXTENSION STANDARDS 
Grade 8 standards 

 7.1.1 Model or represent mathematical problems from a 
range of contexts; changing from one representation 
to another as appropriate. 

 

 7.1.2 Choose and use appropriate mathematical techniques 
and tools to solve a problem, including ICT. 

 

7.8.1 Extend and find missing terms in numeric or 
geometric patterns or sequences using words, 
diagrams or symbols (term-to-term or position-to-term 
rules). 

8.5.2 Extend and find missing terms in numeric, algebraic or 
geometric patterns or sequences (term-to-term or 
position-to-term rules). 

6.7.1 Given a rule, generate a simple sequence: 
• find a term from the previous term, 

given a rule such as ‘add 6’; 
• find a term given its position in the 

sequence. 7.8.2 Use the [ANS] and [ENTER] keys on a graphics 
calculator to generate term-to-term and position-to-
term sequences. 

8.5.1 Use a graphics calculator to generate sequences and 
plot graphs. 

6.1.5 Identify patterns in data or results, 
generalising where appropriate. 

7.8.3 Generalise the relationship between one term of a 
sequence and the next, or between the number of the 
term and the term, using words or symbols. 

8.5.3 Generalise the relationship between one term of a 
sequence and the next, or describe the nth term, using 
symbols. 

7.1.5 Make general statements using words and symbols.   

 8.5.4 Know that a function is a relation between two sets 
called the domain and the range in which each member 
of the domain is related to precisely one member of the 
range, called its image. 

6.7.2 Use ordered coordinate pairs to plot points 
that follow a simple rule. 

7.8.4 Use coordinates in all four quadrants to plot graphs of 
y = mx + c, on paper and using ICT. 

 

  8.5.5 Recognise that functions can be represented as ordered 
pairs, tables, graphs, words or equations; given a 
function in one representation, generate an equivalent 
representation. 

  8.5.6 Interpret and sketch graphs of proportional and linear 
functions using data from practical situations, including 
distance–time and conversion graphs. 

2 hours 

Sequences 

 
5 hours 

Functions and 
graphs 

6.7.3 Plot the graphs of simple linear functions (y 
given explicitly in terms of x); use the graph 
to find the value of y, given the value of x, 
and vice versa. 

7.8.5 Use a straight line graph to estimate the value of y 
given the value of x, and vice versa; identify intercepts 
on axes. 

8.5.7 Given the graph of a function, identify attributes such as 
points that lie on the graph, intercepts on axes and 
intervals where the function increases, decreases or is 
constant. 
 

Unit 7.9 
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Activities 

Objectives Possible teaching activities Notes School resources 

Revision: short activities on rules and sequences 
Explain to students that they have to make you say a number, for example 25. They do this by 
giving you a number. You apply a secret rule to it and respond with the number. For example, if 
the rule is ‘add 2’, students may say 7 and you reply 9, they say 16 and you reply 18; eventually 
a student will say 23 to which you reply 25. 

This is an easy rule. Other rules (and the answer to make you say ‘25’) are ‘square, 5’, ‘3n + 1, 8’, 
‘multiply by 5, 5’, ‘4n – 3, 7’ and so on. In general, the rules should be of the type an ± b. 

  

This column is for 
schools to note their 
own resources, e.g. 
textbooks, worksheets. 

Give a rule, and get students to generate the sequence. For example: 
• The first term is 5 and the rule is ‘add 3 to the previous term’. What is the sequence? 

Give one or two examples, such as first term 1, multiply each term by 5, and first term 2, multiply 
by –3. Discuss the difference between this type of term-to-term definition and a position-to-term 
definition. Show how the first sequence (5, 8, 11, 14, …) can also be described by the general 
term 3n + 2, which gives the nth term of the sequence. Demonstrate how substituting values for 
n = 1, 2, 3, 4, … into the general term will generate the sequence. 

Ask students to generate the first five terms of the sequences described by the general terms  
2n – 1 and 4n + 4.  

Point out that these sequences have a constant difference between their terms and are called 
arithmetic sequences. The expression for their nth term is always of this general form (an ± b). 

  

Revision: problem solving involving sequences 
• How many square paving slabs are needed to go round a square lawn? 

Discuss how to set about solving the problem: 
• set up a table of results; 
• use the table to spot how the sequence is developing and predict and test a rule; 
• use the rule to answer the question. 

In this case, the number of slabs is increasing by 4 each time, so the general term will be of the 
form 4n ± b. By comparing with the first few terms we can see that b = 4, so the general term for 
the number of slabs S is S = 4n + 4, where n is the length of the edge of the lawn. 

Use the rule to say, for example, that for a 100 by 100 lawn, 4 × 100 + 4 slabs will be needed. 

 

 
 

Edge of lawn Number of slabs 
1 8 
2 12 
3 16 
4 20 

    

 

2 hours 

Sequences 
Extend and find 
missing terms in 
numeric or geometric 
patterns or sequences 
using words, diagrams 
or symbols (term-to-
term or position-to-
term rules). 

Generalise the 
relationship between 
one term of a 
sequence and the 
next, or between the 
number of the term 
and the term, using 
words or symbols. 

Make general 
statements using 
words and symbols. 

Use the [ANS] and 
[ENTER] keys on a 
graphics calculator to 
generate term-to-term 
and position-to-term 
sequences. 

Choose and use 
appropriate 
mathematical 
techniques and tools 
to solve a problem, 
including ICT. 

 

Practice 
Give students some practice in solving problems involving sequences. 

The applet Tiling patterns (www.mathsonline.co.uk/nonmembers/resource/algebra/index.html) 
could also be used for practice. 

Tiling patterns 

 
 

 

Unit 7.9 
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Objectives Possible teaching activities Notes School resources 

 Using ICT to generate sequences 
Write some sequences on the board such as: 

a. 2, 5, 8, 11, 14, …     b. 4, 8, 16, 32, 64, …     c. 100, 99, 97, 94, 90, … 

Ask the class to describe the rule for each sequence and what the next two terms are. Remind 
students of the idea of a term-to-term definition. 

Draw (or have on an OHT) the flow diagram on the right. 

Explain the parts of the diagram: start/stop boxes (oval), action boxes (rectangular), decision 
boxes (diamonds). Work through the diagram to give the sequence 3, 6, 9, 12, 15, 18, the 
multiples of 3 up to 18. 

 

 

 

 

 Using a graphics calculator to generate and investigate sequences 
Show students how to use the [EXE] and [ANS] keys. Work through some examples of 
generating sequences with the class using the simulation GraphApplet. As you do so, ask 
questions such as ‘What happens next?’ and ‘What happens if …?’ 

1 Generate the terms of a sequence such as 5, 9, 13, 17, 21, … using a term-to-term rule: 
5 [EXE] 
[ANS] + 4 [EXE] 
[EXE] [EXE] [EXE] 

2 Generate the terms of a sequence such as 1, 4, 9, 16, … using a position-to-term rule: 
1 [EXE] 
(√ [ANS] + 1)2 [EXE] 
[EXE] [EXE] [EXE] 

Examples 
• Generate these sequences: 

3, 8, 13, 18, 23, … 
56, 50, 44, 38, … 
64, 32, 16, 8, … 
1, 3, 9, 27,… 

 
 

 

 Using a spreadsheet to generate and investigate sequences 
Show students how to enter a formula into a spreadsheet. Set the spreadsheet to a font size 
suitable for a demonstration, such as 24 point. 

1 Generate the terms of a sequence such as 5, 9, 13, 17, 21, … using a term-to-term rule: 
 Create a column for the term number. Enter 1 in cell A2, and the formula =A2+1 (no spaces 

between signs, letters and numbers) in cell A3. Copy this down column A. 
 Create a column for the terms of the sequence. Enter the first term of an arithmetic sequence 

in cell B2 (e.g. 5). Choose a difference (e.g. 4) and enter the formula =B2+4 in cell B3. Copy 
this down column B. 

2 Generate the same sequence using a position-to-term rule. 
 Create a column for the term number as above. 
 Create a column for the terms of the sequence. Enter =4*A2+1 in cell B2. Copy this down 

column B. 

Practice 
Get students to use a spreadsheet to practise generating sequences  
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Objectives Possible teaching activities Notes School resources 

Mapping diagrams 
Remind students that a function is a rule or relationship between two sets of numbers in which 
each member of the first set of numbers relates to precisely one member of the second set of 
numbers. Introduce the term linear function and explain that it does not contain powers. 

Say that functions can be represented by mapping diagrams. Draw a mapping diagram to 
illustrate the function x → x + 3. 

Draw  two number lines, as shown on the right. Explain that the top line is for starting points or 
inputs. The arrows show how the function maps its inputs to its outputs on the bottom line. 

Show all the integer inputs and their outputs. Ask where some fractions would map to, e.g.  
1⁄2, –1⁄2, 1 1⁄2, 3 1⁄2, then draw these lines. 

Explain that the diagram shows only part of an infinitely long pair of number lines and that an 
infinite number of mapping arrows could be drawn. 

Practice 
Get students to draw one or two mapping diagrams, e.g. for x → 2x + 1, x → 3x – 2. 

 

 

 5 hours 

Functions and 
graphs 
Model or represent 
mathematical 
problems from a range 
of contexts; changing 
from one 
representation to 
another as 
appropriate. 

Use coordinates in all 
four quadrants to plot 
graphs of y = mx + c, 
on paper and using 
ICT. 

Use a straight line 
graph to estimate the 
value of y given the 
value of x, and vice 
versa; identify 
intercepts on axes. 

Write on the board a function such as x → 2x + 17. Show a consecutive input set of large 
numbers such as 123, 124, 125, 126.  
• What do you expect the difference to be between each successive output (without working 

them all out)?  

Draw out that the difference will be 2 (the x-coefficient). You may need to talk the students 
through the correct outputs for them to see this pattern. 

Repeat with a function such as x → 7x + 19, and an input set of 135, 136, 137, 138. 
 

  

 Finding functions from inputs and outputs 
Write on the board: 4 → 8. 
• What function maps 4 to 8? 

Take responses (e.g. ‘add 4’, ‘multiply by 2’, ‘multiply by 3 and subtract 4’, ‘divide by 2 and add 6’). 
Illustrate these on the board. 

Now put 6 → 10 on the board alongside 4 → 8. 
• What is the function choice now? (‘add 4’) 

Try another pair for a different function: 2 → 11, 3 → 14. 
•  What function are these mapping? 

Start with trial and error and work towards x → 3x + 5. 

Try the mapping {0, 1, 2, 3} → {3, 7, 11, 15}, shown in the table on the right. 

This time look for patterns in the data. The difference in the inputs is 1, while the difference in 
the outputs is 4. This suggests that part of the function is ×4. 

Point out also that 0 → 3, which suggests that part of the function is +3. Put the two together to 
get x → 4x + 3. Test that this works for the other given inputs and outputs.  
 

 

 

 

 

 

 

 

 

input output 

0 3 

1 7 

2 11 

3 15  
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Objectives Possible teaching activities Notes School resources 

 Practice 
Give students some practice in finding a function to map a given set of inputs to a given set of 
outputs. 

  

 Inverse functions 
Explain that a function maps its inputs to its outputs. Its inverse maps those outputs back to the 
original inputs. Write the function x → x + 4 on the board. Ask students what they think the 
inverse of this function might be (x → x – 4). 

Illustrate this with a three-line mapping diagram as shown on the right. 

Repeat with other examples, e.g. function x → 3x, inverse x → 
3
x . 

Then try a harder example, e.g. function x → 5x + 2, inverse x → 2
5

x − . 

Practice 

Give students some practice in finding the inverse of some simple linear functions. 
 

 

 

 

 Graphs of functions 
Explain that a function such as x → 3x + 1 can be rewritten as an equation y = 3x + 1, where y is 
a new symbol representing the output. 

Substitute different values of x to find the outputs y. Create a table of these values, choosing a 
range of negative to positive integer values of x. Explain that we use these coordinates to plot 
the graph of the function. 

To draw the graph, we need a pair of axes that use all the values in the table, i.e. values of x 
from –2 to 3 and values of y from –5 to 10. 

Draw the axes, either by hand on the board or by using Autograph. Show the linear scale, and 
put all the numbers in. Remind students how to plot the coordinates from the table. Join them up 
with a straight line. 

Point out that the straight line represents all the points that satisfy y = 3x + 1. Demonstrate this 
by choosing any non-integer point, such as x = 1.5. Calculate: 
 y = (1.5 × 3) + 1 = 5.5  
and show that (1.5, 5.5) is on the line. 

Repeat for a few other points also, say x = 2.2 (y = 7.6) and x = –0.5 (y = –0.5). 

Practice 
Give out graph paper. Ask students to draw up a table of values and plot the graph of a function 
such as y = 2x + 1 or y = 4x – 1. 
 

 

x –2 –1 0 1 2 3 

y –5 –2 1 4 7 10 

 

y = 3x + 1 
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Objectives Possible teaching activities Notes School resources 

 Tell students that sometimes a linear function is expressed in a form such as 2y + 3x = 12. 

Explain that we need to find at least three points to determine the straight line. Two easy points 
to find are when x = 0 (y = 6) and y = 0 (x = 4). 

A useful third point for x or y is about halfway between 0 and the values just found: for example, 
(2, 3) or (3, 1.5). 

Practice 
Give out graph paper. Ask students to draw up a table of values and plot the graph of a function 
such as 4y + 2x = 8 or 3y + 4x = 24. 

 

2y + 3x = 12 

Graphs plotted using Autograph 

 

 Gradient of a straight line 
Draw a straight line on the board, slanting up towards the top right-hand corner. Ask: 
• How steep is this line? 

Draw out from answers such as ‘very steep’ or ‘quite steep’ that steepness needs to be 
measured in some way. 

Now add to the line on the board a pair of axes so that the line intercepts the y-axis at a  
positive integer. Label the axes with suitable numbers. Draw in a right-angled triangle with  
a difference of 1 along the x-axis as shown in the diagram on the right. 

Explain that the gradient is the increase in the y-coordinate for an increase of 1 in the  
x-coordinate. Show that the gradient in the line on the board is 2. 

Draw a steeper line and show that the gradient is a larger number (e.g. 4). 

Explain that every linear function can be shown as a straight-line graph with an equation of the 
form y = mx + c, where m is the gradient of the line, and c is the intercept of the line on the  
y-axis (i.e. the value of y where x = 0). Show on the board how to find the equations of the two 
lines using their gradients m and intercepts c. 

Draw on the board another pair of labelled axes and a new straight line with a positive gradient 
less than 1, e.g. 0.5 (1 along the x-axis, 0.5 up the y-axis). 
• What is the gradient?  
• What is the intercept on the y-axis? 
• What is the equation of the line? 
 

 

 

y = 2x + 2 
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Objectives Possible teaching activities Notes School resources 

 Practice 
Give students some practice. Include examples in which students are: 
• given some graphs and are asked to work out the gradient; 
• given the gradient and the intercept on the y-axis and are asked to work out the equation; 
• given the equation in the form y = mx + c and are asked to state the gradient and the intercept 

on the y-axis, and to sketch the graph. 

  

 Write on the board the equation y = 6x + 5. 
• What is the gradient of the line of graph? (6) 
• Where will the graph intercept the y-axis? (5) 

Invite a student to draw the line on a grid. 

Now sketch the graph of 2y + 3x = 12. 
• What is different about this graph? 

Draw out that it slopes the other way: it has a negative gradient (–1.5). 

 

 

2y + 3x = 12 

 

[WINDOW] 

 

 

 
 

[Y=] 

 

 

 
 

 Investigating graphs with a graphics calculator 
Use the simulation of a graphics calculator to show students how to draw a graph, e.g. use: 
 [WINDOW] to draw the axes; 
 [Y=] to input the function in the form y = …; 
 [GRAPH] to draw the graph; 
 [TRACE] to trace along the graph. 

The facility to trace along the graph and read off the coordinates of any point illustrates the 
concept that a graph is a set of points that satisfy the relationship y = f(x). (Research shows that 
most students do not think of a graph as a set of points, which leads to difficulties when they are 
asked to solve an equation or a pair of simultaneous equations graphically.) 

For some examples, see the next page. 

[GRAPH] 

 

 

 
 



113  |  Qatar mathematics scheme of work  |  Grade 7  |  Unit 7.9  |  Algebra 3 © Education Institute 2005 

Objectives Possible teaching activities Notes School resources 

 Example 1 
The graph of y = 2x is the set of points such that the y-coordinate is always double the  
x-coordinate. 
• Draw the graph y = 2x.  

Trace along the graph.  
Read off values for x= and y=. 

 Describe the relationship between the values for x and the values for y. 
 

  
 

Example 2 
• Investigate the family of straight lines y = mx + c.  

For example, draw the graphs of y = x + 1, y = x + 2, y = x + 3, y = x – 1, y = x – 2.  
 What can you conclude about c? 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Yasir makes a sequence of numbers. 
He chooses a starting number and then subtracts equal amounts each time. 
The third number in his sequence is 45. The tenth number is –32. 
What is the first number in the sequence? 

 

 

 

Here is a sequence of towers built from cubes, with the plans of each tower. The 
numbers show how many cubes are in each vertical column. 

How many cubes are required to build tower 5? 

What is the number of the tower in this sequence that uses 165 cubes? 

 

  

 

Does the point (25, 75) lie on the straight line y = 3x? Explain how you know.    

The straight line y = 4x + 2 crosses the y-axis at point A and the x-axis at point B. 
Write the coordinates of each of the points A and B. 

   

a. The graph shows a straight line. 
Fill in the table for some of the points on the line. 

(x, y) (     ,     ) (     ,     ) (     ,     ) 
    

x + y    

 

b. Write an equation of the straight line. 

c. On the graph, draw the straight line that has the equation x + y = 6. 

 

 
 

  

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. 

The diagram shows a square drawn on a square grid. 
The points A, B, C and D are at the vertices of the square. 

Write the equation of: 
the line through C and D; 
the line through A and C; 
the line through A and D; 
the line through B and D; 
the line through B and C; 
the line through A and B. 
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GRADE 7: Number 4 

Percentages, ratio and proportion 

About this unit 
This unit is the last of four units on number for 
Grade 7. It builds on the work on proportional 
reasoning in Grade 6 and links closely to Units 
7.5 and 7.8 on decimals and fractions. 

The unit is designed to guide your planning and 
teaching of mathematics lessons. It provides a 
link between the standards for mathematics 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. 
Supplement the activities where necessary with 
appropriate tasks and exercises from textbooks 
and other resources, including ICT. 

For extension or consolidation activities, look at 
the units for Grade 8 or Grade 6. 

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-life’ applications. 

Previous learning 
To meet the expectations of this unit, students should already be able to 
change fractions and decimals to percentages and vice versa, to calculate a 
percentage of a whole, express one quantity as a percentage of another, 
and find the whole given a percentage part, in simple cases. They should be 
able to recognise equivalent ratios and reduce a ratio to its lowest terms, 
and to use ratios to solve simple problems. 
 

Expectations 
By the end of the unit, students will find fraction, decimal and percentage 
equivalents, estimate and calculate a given percentage of a quantity, 
express one quantity as a percentage of another, and find the whole given a 
percentage part. They will calculate simple percentages mentally, and will 
find a percentage profit or loss given a cost price and selling price, using a 
calculator when appropriate. Given a ratio, they will express one value as a 
fraction of another and state how many times larger one value is than 
another. They will identify equivalent ratios, reduce a ratio to its lowest 
terms, compare two ratios, divide a quantity in a given ratio, and find the 
ratio of two or more quantities. They will solve routine and non-routine 
problems involving percentages, ratios or direct proportion, explaining their 
solutions orally and in writing. 

Students who progress further will, when appropriate, use mental 
methods to calculate percentages, to divide a quantity in a given ratio, or to 
find the ratio of two or more quantities. They will solve routine and non-
routine problems involving fractions, percentages, ratios or proportions, 
using a calculator when appropriate. 

Resources 
The main resources needed for this unit are: 
• Internet access, computer and data projector 
• overhead projector (OHP) and OHP calculator 
 As an alternative to an OHP calculator, try the applet Scientific calculator 

(www.netl.doe.gov/cctc/resources/tools/calculator.html) 

 
 Other alternatives are: 

Scientific calculator  
(www.ktf-split.hr/periodni/en/calc4chem.html) 
Scientific and statistical calculator 
(www.7stones.com/Homepage/Publisher/Calc.html) 

• calculators for students 
• individual mini-whiteboards 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• calculate, calculation, calculator, add, subtract, multiply, divide, sum, total, 

difference 
• decimal, whole number, decimal place, units, tenths, hundredths, fraction, 

numerator, denominator, proper fraction, improper fraction, mixed 
number, per cent (%), percentage, ratio, proportion, direct proportion 

• equal, equivalent, simplify, convert, approximately, estimate 
• discount, reduction, reduce, increase, decrease 
• problem, compare, order, represent, solve, explain, justify, method  

 

UNIT 7.10 
8 hours 
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Standards for the unit 

8 hours SUPPORTING STANDARDS 
Grade 6 standards 

CORE STANDARDS 
Grade 7 standards 

EXTENSION STANDARDS 
Grade 8 standards 

6.4.1 Change fractions and decimals to 
percentages, and vice versa. 

7.5.1 Find fraction, decimal and percentage equivalents.  

6.4.2 Calculate a percentage of a whole. 7.5.2 Estimate and calculate a given percentage of a quantity.  

6.4.3 Express one quantity as a percentage of 
another. 

7.5.3 Express one quantity as a percentage of another.  

6.4.4 Find the whole, given a part and the 
percentage, in simple cases. 

7.5.4 Find the whole, given a percentage part.  

 7.5.6 Use mental methods to work out calculations of percentages 
in simple cases. 

8.3.1 In appropriate cases, use mental methods to: 
• calculate using percentages; 
• divide a quantity in a given ratio, or find the ratio 

of two or more quantities. 

 7.5.5 Calculate the outcome of a percentage increase or decrease, 
and find a percentage profit or loss, given the cost price and 
selling price. 

8.3.3 Use a scientific calculator to calculate with fractions, 
percentages, ratios or proportions. 

 7.5.7 Solve routine and non-routine problems involving 
percentages, including with a calculator. 

8.3.4 Solve routine and non-routine problems involving 
fractions, percentages, ratios or proportions. 

6.5.1 Use simple ratios to show the relative 
sizes of two quantities. 

7.6.1 Relate ratios to fractions; given a ratio: 
• express one value as a fraction of another; 
• state how many times larger one value is than another. 

 

6.5.2 Recognise equivalent ratios and reduce 
a ratio to its lowest terms. 

7.6.2 Identify and find equivalent ratios and reduce a ratio to its 
lowest terms. 

 

 7.6.3 Divide a quantity in a given ratio to show the relative sizes of 
two or more quantities. 

 

 7.6.4 Find the ratio of two or more quantities.  

 7.6.5 Compare two ratios.  

 7.6.6 Solve problems involving ratios.  

3 hours 

Percentages 

 
5 hours 

Ratio and 
proportion 

 7.6.7 Use the unitary method to solve problems involving direct 
proportion. 

 

 
 7.1.3 Present and explain solutions and conclusions in the context 

of the original problem, orally and in writing. 
 

 

Unit 7.10 
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Activities 

Objectives Possible teaching activities Notes School resources 

Equivalent fractions, decimals and percentages 
Remind the class how to express percentages as decimals or fractions. 87% can be written as 87⁄100 
or 0.87. Point out that the digits are the same in the percentage and decimal equivalents, and that if 
appropriate the fraction can be cancelled to its simplest form. 
• What is 45% as a decimal? As a fraction?  
• And 5%? And 175%? 
Remind students how to change decimals to fractions and percentages. 
• What is 0.73 as a fraction? (73⁄100) And a percentage? (73%) 
• What is 0.09 as a fraction? (9⁄100) And as a percentage? (9%) 
• What is 0.3 as a fraction? (3⁄10) 

Explain that in this case the three tenths must be changed to the equivalent number of hundredths. 
We multiply both the numerator and the denominator by 10. The calculation is: 

 3 3 10 30
10 10 10 100

,×
×

= =  so 0.3 is equivalent to 30%. 

Discuss how to convert fractions to percentages by multiplying the denominator to make 100 and 
doing the same to the numerator. 

Use a target board like the one shown on the right and point to the fractions one by one. Ask students 
to give the percentage equivalent to each fraction. 

Target board 
 

1
2

 3
10

 7
20

 2
5

 13
25

 

11
20

 7
40

 43
50

 3
8

 7
10

 

1
5

 1
4

 1
20

 12
25

 1
8

 

9
25

 9
50

 31
40

 7
8

 3
4

1  
   

 
This column is for 
schools to note their 
own resources, e.g. 
textbooks, 
worksheets. 

3 hours 

Percentages 
Find fraction, decimal 
and percentage 
equivalents. 

Estimate and calculate 
a given percentage of 
a quantity. 

Express one quantity 
as a percentage of 
another. 

Find the whole, given 
a percentage part. 

Calculate the outcome 
of a percentage 
increase or decrease, 
and find a percentage 
profit or loss, given the 
cost price and selling 
price. 

Use mental methods 
to work out 
calculations of 
percentages in simple 
cases. 

Solve routine and non-
routine problems 
involving percentages, 
including with a 
calculator. 

Expressing one quantity as a fraction or percentage of another 
• What percentage of 40 is 32? 

Discuss how to do this without a calculator. Establish the fraction 32⁄40 and multiply the numerator and 
denominator by 2.5 to give the equivalent fraction 80⁄100, which is 80%. Explain that 32 out of 40 is the 
same as 80 out of 100. Repeat with 55 out of 200 (27.5%) and 3 out of 8 (37.5%). 

Now discuss the calculator method to find, say, what percentage of 65 is 13. Establish the fraction 
13⁄65, and convert it to a percentage by dividing 13 by 65 then multiplying by 100 (20%). Repeat with 
24 out of 80 (30%) and 55 out of 69 (80% when rounded). 

Ask students how they would compare two sets of test marks, such as 38 out of 60 and 45 out of 70. 
Establish that converting both to percentages allows a fair comparison. This gives 63.3% and 64.3% 
to one decimal place, so 45 out of 70 is a better mark. 

Practice 
Give students an exercise to practise converting fractions to percentages without and with a 
calculator. For example, write four quantities on the left-hand side of the board, such as 45, 60, 56 
and 12, and four other quantities on the right-hand side of the board, such as 120, 300, 200 and 160. 

Ask students to take one quantity from the left and one from the right and calculate, with or without a 
calculator as appropriate, the percentage that the left-hand value is of the right-hand value. Discuss 
the appropriate methods to use for these. 
 

  

Unit 7.10 



118  |  Qatar mathematics scheme of work  |  Grade 7  |  Unit 7.10  |  Number 4 © Education Institute 2005 

Objectives Possible teaching activities Notes School resources 

 Further practice: fraction decimal and percentage equivalents 
Give each pair of students the resource sheet on the right. Ask them to cut out the cards and to group 
them into ten sets of three equivalent fractions, decimals and percentages. 

Resource sheet 
 

1
5

 25% 0.02 
3
5

 100% 1 60% 0.2 5% 
1

50
 

0.25 1% 
1

100
 75% 

7
10

 1
20

 0.05 70% 
1
4

 0.5 

1
2

 0.7 20% 
10
10

 0.75 0.6 
3
4

 2% 50% 0.01 
   

 Calculating a percentage of a quantity 
Remind the class how to find the percentage of quantity. Draw out that the method is to find 1% by 
dividing by 100, then to multiply the result by the relevant percentage. This can be done mentally, in a 
written calculation or by using a calculator, depending on the numbers involved. 

Demonstrate how to work out the answers to the following: 
 8% of QR 150,    12% of 125 g,    11% of 250 m,    220% of 150 ml 

Give each pair of students the resource sheet on the right. Ask them to cut out the cards and place 
them in the boxes to make four true statements. When students are sure that all statements are 
correct they can write the numbers in the boxes. 

Take feedback on possible solutions and discuss alternative statements. 

Solution 
There is only one correct way of grouping the numbers into four trios but for each trio a different 
arrangement is possible: 

10% of 150 = 15  or  150% of 10 = 15 25% of 80 = 20  or  80% of 25 = 20 
50% of 70 = 35  or  70% of 50 = 35 60% of 75 = 45  or  75% of 60 = 45 

Resource sheet 
Cut out these cards. 
 

10 15 20 25 35 45 

50 60 70 75 80 150 
 

Place them in the boxes to make four true 
statements. 
 

     

   

 
% of 

 
= 

 

     

  

 

 Estimating a percentage of a quantity 
Show the class how to use estimation and approximation to solve a percentage problem. For 
example, 54% of QR 270 can be estimated as 50% of QR 270, or QR 135. So 54% is a little more 
than QR 135. Demonstrate a couple more examples. 

Give each pair of students the resource sheet on the right. Ask them to cut out the cards. They 
should then use estimation to match each calculation to its answer. 

When students have found ten pairs, they can check their answers with a calculator. 

Take feedback. Discuss the approximations that students used and their mental calculation 
strategies. 

Resource sheet 
Cut out these cards. 
 

64% of 320 38 80.34 

11% of 900 180 68% of 210 

56 94% of 165 115.15 

56% of 42 204.8 72% of 250 

142.8 99 19% of 200 

47% of 245 103% of 78 23.52 

155.1 70% of 80  
 

Match each calculation with its answer. 
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Objectives Possible teaching activities Notes School resources 

 Solving problems involving percentages 
Discuss with students three types of problem. 
• Saeed scored 21 out of 35 marks in a test. What was his percentage score? 
 In this calculation we know the part (21) and the whole (35). The calculation of the percentage is: 

 21 3
35 5

100 100 3 20 60× = × = × =   Answer: 60% 

• A man puts 50 litres of petrol in a car. He uses 30%. How much petrol is left in the car? 
 If 30% has been used, 70% is left. Here we know the whole and percentage and can calculate the 

part. The calculation of 70% of 50 is: 

 70 70
100 2

50 1 35× = × =   Answer: 35 litres 

• In a sale, all items were reduced by 20%. Sara paid QR 160 for some shoes in the sale. What was 
the price of the shoes before the sale? 

 Here we know the part (160) and percentage (80%). Since 80% is QR 160, 20% is QR 40, and  
100% is QR 200. 

 Alternatively, do the calculation by first finding 1% by dividing 160 by 80, then find 100% by 
multiplying by 100. The calculation is: 

 160 2
80 1

100 100 200× = × =   Answer: QR 200 

Demonstrate several examples of each of the three types of problem. Give students enough time to 
practise solving each type. Take feedback and put right any misconceptions. 

Use the applet Percentages  
(nlvm.usu.edu/en/nav/vlibrary.html).  

The percentage is shown on a vertical scale and in 
a pie chart. An equation shows how to calculate the 
unknown quantity. 

The applet presents three kinds of problems since 
you can specify two out of the three variables (part, 
whole and percentage) and calculate the third. 
 

 
 

 

 Percentage increase and decrease 
Ask students what they understand by percentage increase and percentage decrease. Ask where 
such things occur in everyday life (e.g. sales, increases from inflation, pay rises, and so on). Discuss 
the use of terms such as cost price, sale price, selling price, and so on. 
• A cooker is reduced by 15% in a sale. If its original price was QR 320, what is its sale price?  

Work through the example. First, calculate 15% of QR 320 (= QR 48). Then deduct this from the 
original price: QR 320 – QR 48 = QR 272. 

Now calculate 85% of QR 320 (= QR 272).  
• Can you explain why this gives the same answer as deducting 15%?  

Use a diagram like the one on the right to show that decreasing a value by 15% is the same as 
finding 85% of the value. 

Give another example, such as when a restaurant adds a service charge of, say, 17.5% to bills. 
• What would a restaurant add for service to a bill of QR 90? What will the final bill be?  

 

 

 

 

 

 

 
 

 Practice 
Put a variety of percentages on the board, such as 5%, 10%, 20% and 25%, and a variety of 
quantities, such as QR 32, 58 kg, 200 km and QR 150. Apply each percentage value to the different 
quantities and calculate a percentage increase or decrease, as appropriate. 
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Objectives Possible teaching activities Notes School resources 

Revision: ratio 
Remind students about their previous work on ratios with E-Lab Grade 7 Activity 17. 
 

E-Lab Grade 7 Activity 17 
(www.hbschool.com/elab/act_6_17.html) 

 
 

 5 hours 

Ratio and proportion 
Relate ratios to 
fractions; given a ratio: 
• express one value 

as a fraction of 
another; 

• state how many 
times larger one 
value is than 
another. 

Identify and find 
equivalent ratios and 
reduce a ratio to its 
lowest terms. 

Divide a quantity in a 
given ratio to show the 
relative sizes of two or 
more quantities. 

Find the ratio of two or 
more quantities. 

Compare two ratios. 

Solve problems 
involving ratios. 

Use the unitary 
method to solve 
problems involving 
direct proportion. 

Present and explain 
solutions and 
conclusions in the 
context of the original 
problem, orally and in 
writing. 
 

Simple ratio problems 
Hold up a paper bag. Tell students that the bag contains red and blue cubes. For every red cube 
there are two blue cubes. 
• If the bag contains 4 red cubes, how many blue cubes are there? 
• If the bag contains 10 blue cubes, how many red cubes are there? 
• If the bag contains 18 cubes altogether, how many red and blue cubes are there? 

Discuss students’ responses and methods. Demonstrate by sketching cubes to ensure that everyone 
understands. Repeat with different numbers and ratios. 

Tell the class that the proportion of red cubes is 1⁄3. Establish that this means there is one red cube 
in every three cubes. 
• What is the proportion of blue cubes in the bag?(2⁄3) 
• There are 30 cubes in the bag. How many red cubes are there? How many blue cubes are there? 
 
Remind the class that ratio is a way of comparing two quantities. Tell them that to make a fruit drink 
you need 10 ml of cordial for every 90 ml of water. Draw the diagram on the right on the board. 
• What fraction of the drink is cordial? What fraction is water? 
• How much cordial will I need to make two fruit drinks? How much water will I need? 
• How much water will I need if I use 50 ml of cordial? 

Discuss answers. Show how to use a number line and multiplication to help to answer the questions. 
• What quantity of water do I need for 30 ml of cordial? 
• What quantity of fruit drink can I make with 70 ml of cordial? 
• What quantity of cordial do I need with 45 ml of water? 

Discuss responses. Remind students that the ratio of cordial to water is 10 ml to every 90 ml, 20 ml to 
every 180 ml, etc. The ratio of water to cordial is 90 ml to every 10 ml, etc. 
 
Tell students that in a box of sweets there are 5 toffees for every 2 chocolates. 
• There are 15 toffees in the box. How many chocolates are there? 

Model the solutions using a number line. Demonstrate that 5 is multiplied by 3 to make 15, so 2 
must be multiplied by 3 to make 6. 

• How many sweets are there altogether in the box? 

• What fraction of the sweets are toffees? What fraction are chocolates? 
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Objectives Possible teaching activities Notes School resources 

 Practice 
Ask students to work in pairs to solve simple ratio problems, such as:  
• To mix purple paint I need 600 ml of blue for every 400 ml of red paint. How much red and blue 

paint do I need to make 3 litres of paint? 7 litres of paint? 
• A recipe requires 50 g of sugar for every 125 g of flour. How much flour is needed for 200 g of 

sugar? How much sugar for 200 g of flour? 
• In a cake mix there are 2 eggs for every 500 g of flour. A chef makes a cake using 750 g flour. How 

many eggs did he use? 
All about ratios is a series of eight applets on identifying ratios, culminating in a problem and a quiz. 

Use All about ratios 
(math.rice.edu/~lanius/proportions/index.html). 
 

 
 

 

 Simplifying and comparing ratios 
Remind students that a ratio can be expressed as a fraction. Fractions such as 1⁄2, 2⁄4, 3⁄6, 4⁄8, … are 
equivalent fractions, and ratios such as 1 : 2, 2 : 4, 3 : 6, 4 : 8, … are equivalent ratios. Ratios can be 
cancelled down to their lowest terms, just like fractions. A ratio of 5 : 15 is equivalent to 1 : 3. 

Use the OHT on the right, or draw the tables on the board. Ask students to identify pairs of numbers 
from the first table and match them up to equivalent ratios or fractions in the second table by 
expressing them in their lowest terms, e.g. 3 and 6 are in the ratio 1 : 2, or 3 is 1⁄2 of 6. 

Now cover the first table. Ask students to give equivalent ratios or fractions using their own numbers. 

Show students how to simplify a ratio with mixed units, e.g. 1 m : 30 cm. Point out that that quantities 
have to be converted into the same unit before they can be cancelled. 

Now ask the class to look at the two ratios 1 : 4 and 2 : 9.  
• How could you compare these ratios? 

Lead the class towards reducing the second ratio to 1 : 4.5. Discuss how the two ratios would be 
applied to sharing out a fixed amount in different proportions. For example, if QR 55 were divided in 
the ratio 1 : 4 it would be split into QR 11 and QR 44. If it were divided in the ratio 2 : 9 or 1 : 4.5, it 
would be split into QR 10 and QR 45. 

Finally, show the class examples of ratios involving three parts, e.g. divide 2100 m in the ratio 1 : 2 : 4. 

OHT 
 

3 5 2 4 1 6 8 

10 7 9 12 15 18 20 
 

1 : 2 1 : 3 3 : 2 4 : 1 5 : 2 

3
4

 2
3

 1
4

 1
3

 1
2

 

   

 

 Practice 
Give students some mental practice in: 
• simplifying ratios, including those with mixed units (e.g. simplify the ratio 1 day : 8 hours); 
• expressing ratios in the form 1 : n (e.g. express the ratio 2 m : 20 cm in the form 1 : n). 

Follow with an exercise that includes examples of: 
• comparing two ratios; 
• finding the ratio of more than two quantities; 
• dividing a quantity in a given ratio to show the relative sizes of more than two parts. 

Examples 
• A cake mixture uses currants and raisins in the 

ratio 3 : 2. A different cake mixture uses currants 
and raisins in the ratio 5 : 4. Which cake has the 
greater proportion of currants to raisins? 

• A 5 litre tin of pale green paint contains 1.25 l of 
white paint, 3 l of blue paint and 750 ml of yellow 
paint. What is the ratio of white to blue to yellow 
paint? 

• The audience at a cinema consisted of men, 
women and children in the ratio 3 : 5 : 2. There 
were 350 people altogether at the cinema. How 
many of them were children? 
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Objectives Possible teaching activities Notes School resources 

 Direct proportion 1 
Write on the board the statements on the right. 

Invite a student to suggest numbers of their choice for you to write in two of the three spaces. Ask 
students to discuss in pairs a reasonable ‘fair’ value for the third number. Students may use their 
calculators if they wish. Take feedback, asking students to explain their reasoning. 

Erase the three numbers. Ask another student to suggest two numbers of their choice for a different 
pair of spaces. Ask students once again to discuss in pairs what would be a reasonable value for the 
third number. Take feedback. 

Repeat once more with the last pair of spaces. 

Say that the oranges problem is an example of direct proportion. It involves four numbers, three of 
which are known and one of which is to be found. Illustrate with a diagram as on the right. Explain 
that if 5 oranges cost 3 riyals, then 10 oranges cost 6 riyals. The ratio 5 : 3 is equivalent to the ratio 
10 : 6, and the ratio 5 : 10 is equivalent to the ratio 3 : 6. 

 
 A bag of 5 oranges costs …… 
 A larger bag of …… oranges costs …… 

 

 

 

 

Oranges  Cost (QR) 

5 → 3 

10 → 6  

 

 Direct proportion 2 
Write on the board: 10 m of chain costs QR 4. 
• How much will 30 m of chain cost? Explain why. 

Agree the answer is QR 12 as the amount of chain is 3 times 10 m, and we multiply or scale up. 
• How much chain can we get for QR 20? 

Agree that the cost is 5 times as much so we get 50 m. Find the cost of 5 m of chain and the amount 
of chain for QR 1. Agree that this time we are dividing or scaling down. 
• How much would 25 m of chain cost? 

Correct answers and discuss the methods used. Record on the board as on the right. Stress how the 
table can help keep track of calculations as we scale down and up. 
 
Write on the board: 800 g of nuts costs QR 50. 
• What do other amounts cost? 

Record as on the right. Work through, finding the costs for 400 g, 200 g, 100 g, 80 g, 40 g by scaling 
down and for 120 g, 160 g, 500 g, 1000 g by scaling up. Discuss the method. 
 
On the board write: 120 ml of oil weighs 90 g. 
• What does 1 litre of oil weigh? 

Record and work through with the class as on the right. 

Compare with other ways of scaling to reach 1 litre. Draw out that the most efficient way would be to 
divide by 120 to find the mass of 1 ml of oil, and then to multiply by 1000 to get 1000 ml of oil. Work 
the example again, doing it this way, dividing 90 by 120 to get 3⁄4, then multiplying by 1000 to get 750. 
This method, where one unit is found by division then multiplied to give the required amount, is 
known as the unitary method. 

Explain to the class that the informal methods discussed above are the best to use when no 
calculators are available. The unitary method is the most efficient when calculators are available. 
 

 
 

 

 

Operation Chain (m) Cost (QR) 

 10 4 

(10 ÷ 2) 5 2 

(5 × 5) 25 10 
 
 

Operation Nuts (g) Cost (QR) 

 800 50 

   

   
 

Operation Oil (ml) Mass (g) 

 120 90 

120 ÷ 2 60 45 

60 ÷ 3 20 15 

20 × 5 100 75 

100 × 10 1000 750 
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Objectives Possible teaching activities Notes School resources 

 Practice 
Put the four examples on the right on an OHT or resource sheet. Ask students to discuss in pairs how 
they would do each question, and whether or not they would use a calculator. Take feedback. 

Give students a number of examples to do independently: 
• without calculators (with numbers similar to those on the right); 
• with calculators (with no evident relationships between the numbers). 

 

Examples 
• 6 ice creams cost QR 24.  

How much do 10 ice creams cost? 
• Chocolate drops cost QR 12.50 for 150 g.  

What is the cost of 750 g of chocolate drops? 
• Nuts cost QR 6 for 100 g.  

How many grams of nuts can you buy for QR 15? 
• 8 km is approximately 5 miles. 

Roughly, how many miles are 50 km? 
How many kilometres are 11 miles? 
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Assessment 

 Examples of assessment tasks and questions  Notes School resources 

Mental questions to be read to students 

• Two and a half litres of apple juice and one and a half litres of orange juice are 
poured into a big jug. What is the ratio of apple juice to orange juice in the jug? 

• What percentage of fifty kilograms is thirty-five kilograms? 

• The longest bone in the human body is in the leg. The average length of this 
bone in a man is fifty centimetres. In a woman it is ten per cent less. 
What is the average length of this bone in a woman? 

   

Other tasks and questions (no calculator) 

40% of a class of students own a bicycle. 
If 16 students own a bicycle, how many students are there in the class? 

  

A small bottle of fruit juice holds 450 ml. 
A large bottle of fruit juice holds 35% more than the small bottle. 
How much fruit juice will the large bottle hold? 

  

In Class 7, 80% of the students like dates. 
75% of the students who like dates also like chocolate. 
In Class 7, what percentage of the students like both dates and chocolate? 

  

Fruit drink A is made from 1 part orange juice and 9 parts pineapple juice. 
Fruit drink B is made from 1 part orange juice and 4 parts pineapple juice. 
Which has more orange juice, 1 litre of fruit drink A or 1 litre of fruit drink B? 

  

Mixing 3 parts of blue paint and 2 parts of red paint makes purple paint. 
For 25 litres of purple paint, how many litres of blue paint do you need? 

  

Class 7 has 12- and 13-year-old students. There are 28 students in the class. 
The ratio of 13-year-old students to 12-year-old students is 4 : 3. 
How many 13-year-old students are in the class? 

  

Assume that one British pound (£1) is worth QR 4.50. 
In London, a magazine costs £3.50. 
In Doha, the same magazine costs QR 15.50. 
In which city is the magazine cheaper, London or Doha? 

  

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. 

The recipe on the right is for strawberry ice cream for 8 people. 

Faraj makes enough ice cream for 12 people. 
How much cream does he use? 

Najib makes ice cream using 2.5 kg strawberries. 
How much sugar does he use? 

 

Strawberry ice cream 

0.5 litre cream 

1 kg strawberries 

250 g sugar 
   

 

 

Unit 7.10 
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GRADE 7: Probability 

Probability 

About this unit 
Unit 7.11 is the first unit on probability and the 
second in a series of three units on data 
handling for Grade 7. Students should have 
completed the work on fractions in Unit 7.8 
before doing this unit. 

The unit is designed to guide your planning and 
teaching of mathematics lessons. It provides a 
link between the standards for mathematics 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. 
Supplement the activities where necessary with 
appropriate tasks and exercises from textbooks 
and other resources, including ICT. 

For extension or consolidation activities, look at 
the units for Grade 8 or Grade 6. 

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-life’ applications. 
 

Previous learning 
To meet the expectations of this unit, students should already be able to 
solve problems involving the use of fractions in a range of contexts. They 
should be able to find a fraction of a number, to compare, add and subtract 
proper fractions in simple cases, and to find fraction, decimal and 
percentage equivalents. 
 

Expectations 
By the end of the unit, students will use vocabulary such as certain, more 
likely, equally likely, less likely, or impossible to judge the likelihood of an 
event. They will use the probability scale, and represent probability as a 
fraction, proportion, decimal or percentage. They will know that the total 
probability of all mutually exclusive outcomes is 1, and will use this to solve 
problems involving equally likely outcomes for a single event. They will 
present their conclusions in the context of the original problem, orally and in 
writing. 

Students who progress further will estimate probability based on data 
from experiments, and will understand that different outcomes may result 
from repeating an experiment. They will list systematically all the possible 
outcomes of an experiment and calculate theoretical probabilities for 
particular outcomes. They will compare experimental and theoretical 
probability in simple cases. They will use diagrams and explanatory text to 
explain the solution to a problem and support it with evidence. 
 

Resources 
The main resources needed for this unit are: 
• Internet access and computer linked to data projector (optional) 
• overhead projector (OHP) 
• computers with Internet access for students 
• dice 
• coins 
• coloured cubes and an open box 
• individual mini-whiteboards 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• probability, likelihood, likely, unlikely, possible, impossible, probable, 

improbable, certain, uncertain, chance, even chance, probability scale, 
theoretical probability, experimental probability, tally, frequency, fair, 
unfair, biased, event, outcome, trial 

• tally chart, frequency table 
• fraction, percentage, proportion 
• problem, solution, solve, explain, justify, method, conclusion, results 

 

UNIT 7.11 
6 hours 
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Standards for the unit 

6 hours SUPPORTING STANDARDS 
Grade 7 standards 

CORE STANDARDS 
Grade 7 standards 

EXTENSION STANDARDS 
Grade 8 standards 

 7.11.4 Judge the likelihood of an event as certain, more 
likely, equally likely, less likely, or impossible. 

8.8.7 Use data from experiments to estimate probability 
for favourable outcomes. 

7.5.1 Find fraction, decimal and percentage 
equivalents. 

7.11.5 Use the probability scale, and represent probability as 
a fraction, proportion, decimal or percentage. 

 

7.4.5 Use mental methods to find a fraction of a 
number or quantity, and to compare, add, 
subtract, multiply and divide proper 
fractions in simple cases. 

7.11.6 Know that the total probability of all mutually exclusive 
outcomes is 1, and use this to solve problems. 

 

  8.8.8 Understand that different outcomes may result 
from repeating an experiment. 

7.4.8 Solve problems involving the use of 
fractions in a range of contexts. 

7.11.7 Solve simple problems based on equally likely 
outcomes for a single event. 

8.8.9 Use problem conditions to calculate theoretical 
probabilities for possible outcomes. 

  8.8.10 List systematically all the possible outcomes of an 
experiment. 

  8.8.11 Compare experimental and theoretical probability 
in simple cases. 

2 hours 

Language of 
probability 

 
4 hours 

Experimental and 
theoretical 
probability 

 

 

7.1.3 Present and explain solutions and conclusions in the 
context of the original problem, orally and in writing. 
 

8.1.3 Use diagrams and explanatory text to explain the 
solution to a problem and support it with evidence. 

Unit 7.11 
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Activities 

Objectives Possible teaching activities Notes School resources 

2 hours 

Language of 
probability 
Judge the likelihood of 
an event as certain, more 
likely, equally likely, less 
likely, or impossible. 

Use the probability scale. 

 

Introducing the vocabulary of probability 
Discuss chance and likelihood. Explain that some things never happen: they are impossible. Some 
things probably will not happen, but just might: they are unlikely. Some things probably will happen, 
but just might not: they are likely. Some things will definitely happen: they are certain. 
• What is impossible/unlikely/possible/likely/certain to happen in school this week? 
• What events are certain/likely/unlikely/will never happen this year? 

Draw on the board a long line labelled as shown on the right. Invite students to position the following 
words on the line. Say that they may want to write more than one word in the same position. Read 
out this list one by one: possible, probable, uncertain, likely, unlikely, very likely, equally likely, even 
chance, good chance, no chance, fifty-fifty chance. When all the words are in place, ask students in 
pairs to think of an example to illustrate the meaning of each word. 

Say that a line on which the probability of an event is indicated is called a probability scale. Ask 
students in pairs to draw their own scale. Display the statements on the right. Ask the pairs to write 
the relevant letter in the appropriate place on their scales. Discuss responses and reasons. 

 
 

 
 
Arrange these statements on the scale. 
A You will celebrate your birthday tomorrow. 
B Tomorrow you will have a cold. 
C It will be foggy tomorrow. 
D You will drink some fruit juice tomorrow. 
E You will be struck by lightning tomorrow. 
F Some time tomorrow you will watch television. 

 
This column is for 
schools to note their 
own resources, e.g. 
textbooks, 
worksheets. 

 

 Discuss events that have two equally likely outcomes: 
• a new baby is equally likely to be a boy or a girl; 
• when I drop a picture postcard there is an even chance it will land picture side up; 
• if I roll a dice there is a fifty-fifty chance it will be an even number. 

Discuss the language used. Introduce cases where there are more than two equally likely outcomes 
(such as picking a card from a full set of cards). Ask students to give their own examples. 
Establish that ‘equally likely’ and ‘evens’ are not the same: ‘equally likely’ could mean, for example, 
an equally likely one-in-three chance; ‘evens’ is always a one-in-two chance. 
Display an OHT with pictures of different spinners, each of which has the numbers 1, 2 and 3. 
Discuss events that are certain, impossible or equally likely, using the spinners. 
• Which number is most likely on spinner A? 
• Is the chance of getting a 1 on spinner D the same as getting a 2? 

 

 Show the OHT on the right, or make a resource sheet. Say that a bead is taken from each bag. Ask 
students to work in pairs to match the pictures to the statements. 

Allow time for discussion and then invite different students to say which statement matches which 
bag. 

Practice 
Give students further practice in using the language of probability. 

OHT 

 
It is impossible that the bead taken is black. 

It is unlikely that the bead taken is black. 

It is equally likely that the bead taken is black.  

It is likely that the bead taken is black. 

It is certain that the bead taken is black. 
 

 

 

 

Unit 7.11 
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Objectives Possible teaching activities Notes School resources 

Theoretical probability and the 0–1 probability scale 
Remind the class that probability is the mathematical way of describing the chance that an event will 
happen. To describe it more accurately, a scale from 0 (impossible) to 1 (certain) is used.  

Toss a coin with a head on one side. Ask the class to write down all the possible ways the coin can 
land. Explain that each way is called an outcome for the event. For tossing a coin, the outcomes are: 
head (H) or tail (T). Each outcome is equally likely to happen since the coin is fair. 

Define the probability of an event: 

 number of outcomes of the eventP(event) = 
total number of all possible outcomes

 

and the total probability of all the (mutually exclusive) outcomes is 1. So, for example, P(H) = 1⁄2 and 
P(T) = 1⁄2. 

Remind students that probability is usually written as a fraction or a decimal, although percentages 
can be used, as in weather forecasts (e.g. a 10% chance of rain). Probability fractions are always 
cancelled to their simplest form. 

Throw a dice. Ask the class to write down all the equally likely outcomes (1, 2, 3, 4, 5, 6). So: 
 P(6) = 1⁄6 and P(1 or 2) = 2⁄6 = 1⁄3 
 P(not 6) = 5⁄6, since there are five outcomes that are not a 6.  

This is the same as 1 – P(6) or 1 – 1⁄6. 

So, when the probability of an event occurring is p, the probability of the event not occurring is 1 – p. 

 

 

 

 

 

 
 
 

Mutually exclusive events cannot happen at the 
same time and do not overlap. 

 

 

Show the OHT on the right. With the class, complete the table. For example, in the last row, the 
possible numbers on the dice are 2, 4 and 6. There are 3 possible numbers, and the probability of 
throwing one of them is 3⁄6 or 1⁄2. Invite a student to locate this probability on a probability scale from 
0 to 1 drawn on the board. 

Repeat with the other rows. 
• Someone throws a dice 24 times. How many times would you expect them to get a 5? 
• How many times would you expect them to get an even number? 
• How many times would you expect them to get a number bigger than 4? 

OHT 
Type of 
number 

Possible 
numbers on dice 

Total  
out of 6 

Probability 

square    
prime    
odd    

multiple 
of 3 

   

less  
than 5 

   

even    
   

 

4 hours 

Experimental and 
theoretical probability 
Use the probability scale, 
and represent probability 
as a fraction, proportion, 
decimal or percentage. 

Solve simple problems 
based on equally likely 
outcomes for a single 
event. 

Know that the total 
probability of all mutually 
exclusive outcomes is 1, 
and use this to solve 
problems. 

Present and explain 
solutions and 
conclusions in the 
context of the original 
problem, orally and in 
writing. 

 

What is fair? 
Ask students what they think a fair game is. Establish that it is a game which each player has an 
equal chance of winning. Explain that a fair dice is one in which each number has an equal chance 
of being rolled, and that a fair coin is one that has an equal chance of landing on each side. 

Ask pairs to play the game on the right three times and to record who wins. 
• How many games did odds win? How many games did evens win? 
• Is this a fair game? Why not? 

Establish that each number on the dice is equally likely to be rolled. In six throws, each number is 
likely to be rolled once. Odds would win three times, and would win 9 counters. Evens would win 
three times, and would win 12 counters. The game is unfair because it is biased in favour of evens. 
 

Rules 
• Each player starts with 9 counters. 
• Players take turns to roll the dice. 
• The first player wins odds and the second player 

wins evens.  
• If 1 or 3 or 5 is rolled, evens has to give to odds 

that number of counters.  
• If 2 or 4 or 6 is rolled, odds has to give to evens 

that number of counters. 
• The winner is the first to gain all the counters. 
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Objectives Possible teaching activities Notes School resources 

 

Experimental probability 
Explain that the probability of an event can be worked out when we know the outcomes are equally 
likely to happen: for example, the outcomes for throwing a fair dice. A probability calculated using 
equally likely outcomes is known as a theoretical probability. 

In other cases, it may not be possible to use equally likely outcomes. For example, when throwing 
an unfair coin or a biased dice, each outcome will have a different probability. In cases like these, 
we need to carry out an experiment to estimate the probability of an event happening. Here, we 
need to repeat the experiment a number of times in order to find the experimental probability. Each 
separate experiment is known as a trial. The results of all the trials can be recorded in a tally chart or 
frequency table. 

 number of times the event occursExperimental probability of an event =  
total number of trials

 

Point out that the experimental probability is a fraction, but, as before, this can be written as a 
decimal or sometimes a percentage. 

Explain that an experimental probability is an estimate for the theoretical probability. As the number 
of trials increases, the value of the experimental probability should get closer to the theoretical 
probability. 

 

 

 Experiments with dice 
Hold up a dice. Tell the class that you are going to throw it 30 times and see how many times you 
get a one, a two, a three, a four, a five and a six. Ask students to use their whiteboards to answer 
your questions. 
• Make a guess. Which number do you think I will throw most often? 
• Make another guess. How many times in 30 throws do you think that I will throw your number? 

Draw the table on the right on the board. Choose a student to record results, then throw the dice 30 
times as quickly as is reasonable. Write in the totals, and discuss the results. 
• Which number had the most throws? Is this what you expected? Why or why not? 
• Imagine throwing the dice another 30 times. Would we get the same results? Why or why not? 

Establish that whenever the dice is thrown, any of the six numbers is equally likely to appear. The 
number that is rolled is not influenced by the previous throws because each event is independent. 
They all have the same chance. Because there are six numbers on the dice, each number should 
appear in about one sixth of the throws. 
• What is one sixth of 30? 

Stress that after 30 throws, we would expect each number to have appeared about 5 times. 
 

 

Dice Tally Total 

1   

2   

3   

4   

5   

6   
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Objectives Possible teaching activities Notes School resources 
 Draw on the board the table on the right. Say that this time you will see how many even numbers 

you throw on the dice. 
• Make a guess. Which do you think I will throw more often: odd numbers or even numbers? 
• Make another guess. How many times in 30 throws do you think I will throw an even number? 

Discuss some of the guesses. Establish that, as half of the numbers on the dice are even, one of 
them should appear in about one half of the throws. 

Ask students to copy the table from the board. Give each pair of students a dice. Ask one of the pair 
to roll the dice 15 times, and the other to tally the result as ‘odd’ or ‘even’. Students should change 
roles for another 15 throws. Finally, they should count the tally marks to find the total for each of 
‘odd’ and ‘even’. 
• What happened? How many times in 30 throws did you throw an even number? 

 

Dice Tally Total 

odd   

even   

   

 

 Say that the frequency table on the right shows the results of throwing a dice 30 times. Ask students 
to calculate the experimental probability for each score and then to comment on whether they think 
the dice is a fair one. 

Practice 
Give more practice in finding experimental probability from experimental data. 

 

Score 1 2 3 4 5 6 

Frequency 10 6 4 3 5 2 
   

 

 Experiments with cubes in a box 
Put 5 red and 5 blue cubes in an open box. Hold the box so that the class cannot see the contents. 
Tell them that it contains 10 cubes, some red and some blue. Draw a table on the board to record 
the results of an experiment. Invite a student to the board to act as recorder. Take out one cube, 
show the class, and ask the student to make a tally mark in the correct row. Put the cube back, 
shake the box, take out another cube and record its colour. Do this 10 times in all. 

Put the box to one side. Draw a probability scale on the board. 
• What do you think the probability is of taking out a red cube next time? 

Agree a point on the line and mark it. Invite another student to act as recorder and repeat the 
experiment 10 more times, drawing out a cube, recording its colour and putting it back. 
• What do you think the probability is now of taking out a red cube next time? 

Agree a new point if necessary and mark it on the probability scale. 

Empty out the cubes from the box and show the class that it had contained 5 red and 5 blue cubes. 
Discuss the probability (in theory) of drawing out a red cube – a fifty-fifty or even chance. 
• Imagine taking a cube out of the box another 10 times, so that we have removed a cube 30 times 

in all. What would you predict the results of our experiment to be? (close to 15 red, 15 blue) 
• Imagine adding another 10 cubes to the 5 red and 5 blue cubes already in the box. How could we 

ensure that there is still an even chance of taking out a red cube?  
• How could we change the contents of the box so that we have a good chance of getting a red cube? 
• How could we change the contents of the box so that we are certain to get a red cube?  
 

 

red  

blue  
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Objectives Possible teaching activities Notes School resources 
 Take a box containing 50 cubes or counters in three different colours, different numbers of each 

colour, e.g. 10 red, 15 blue and 25 green. Ask a student to take a counter from the box without 
looking, show it to the class and replace it in the box.  

Shake the box and repeat the activity about 10 times in total. Tell the class that there are 50 
counters in the box. Ask the students to write down how many counters of each colour they think are 
in the box. 

Show the class the counters. 

  

 Practice 
Give students some practice in determining probabilities in simple situations, e.g. use levels 1 and 2 
of Fish tank (www.bbc.co.uk/education/mathsfile/gameswheel.html). 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Here are two spinners, P and Q. Each one is a regular hexagon. 

For each statement, put a tick ( ) if it is true or a cross ( ) if it is not true. 

a. Scoring 1 is more likely on P than on Q. 
b. Scoring 2 is more likely on P than on Q. 
c. Scoring 3 is as equally likely on P as on Q. 

 

 
 

 

 

Here are two bags. Each bag has three white balls and one black ball in it. 
A ball is taken from one of the bags without looking. 
What is the probability that it is a black ball? Give your answer as a fraction.  

All the balls from both bags are now mixed together in a new bag. Put a cross 
(×) on this line to show the probability of taking a black ball from the new bag. 

    

 

 

 

A fair dice has the numbers 2, 2, 2, 2, 5 and 5 on it. 
The dice is rolled.  
Circle the arrow that shows the probability of getting a 2.  

 

 
 

 

When a dollar coin is tossed, the probability of heads is one half and the 
probability of tails is one half. The coin is tossed twice. The first time the coin 
is tossed it lands heads. Circle the value to show the probability that the coin 
lands heads the second time it is tossed. 

1 1 3                    
4 2 4

0 1 

 

  

Here are two spinners. Each outcome on each spinner is equally likely. 

What is the probability of spinning a 4 on spinner A? 
Write your answer as a fraction. 

On which spinner is it more likely to get a 1? 
Give a reason for your answer. 

 

 

  

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. 

When rolling a fair dice numbered one to six, what is the probability of getting 
an odd number? 

 

  

 In a box of potato chips, there are cheese, chicken and plain packets. 
The probability of picking a chicken packet is 7 out of 10. 
The probability of picking a cheese packet is 1 out of 5. 
What is the probability of picking a plain packet? 
 

 

 

Unit 7.11 
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GRADE 7: Geometry and measures 3 

Measurement, including rate and speed 

About this unit 
This is the third of four units on geometry and 
measures for Grade 7. It builds on the work on 
measurement in the earlier grades and 
introduces compound measures of rate and 
speed. 

The unit is designed to guide your planning and 
teaching of mathematics lessons. It provides a 
link between the standards for mathematics 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. 
Supplement the activities where necessary with 
appropriate tasks and exercises from textbooks 
and other resources, including ICT. 

For extension or consolidation activities, look at 
the units for Grade 8 or Grade 6. 

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-life’ applications. 

Previous learning 
To meet the expectations of this unit, students should already be familiar 
with the measurement of length, area, volume, capacity, mass, time and 
angle from their work in Grades 5 and 6. 
 

Expectations 
By the end of the unit, students will estimate length, circumference, 
perimeter, area, volume, capacity, mass, time and angle, choosing suitable 
units. They will understand and use measures of rate and know that average 
speed = distance/time. They will solve problems involving calculating an 
average rate, or an average speed, distance or time. They will explain their 
solutions orally and in writing. 

Students who progress further will give the upper and lower bounds of a 
measurement. They will convert units (within a system of units) and will 
recall the equivalence of 1 litre and 1000 cm3. They will know that  
density = mass/volume and will solve problems involving calculating density, 
average speed, distance or time, using a calculator as appropriate. They will 
present reasoned arguments concisely, orally and in writing. 

Resources 
The main resources needed for this unit are: 
• overhead projector (OHP) 
• Internet access and computer linked to data projector 
• computers with Internet access for students 
• scientific calculators for students 
• ruler, metre stick, tape measure, kitchen scales 
• grocery items such as a cauliflower, tin of soup 
• selection of containers for which the capacity is known 
• individual mini-whiteboards 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• length, width, height, depth, distance, perimeter, circumference, area, 

volume, capacity, mass, angle, time, rate, speed 
• unit of measurement, measure, estimate, equivalent, convert 
• litre (l), millilitre (ml); gram (g), kilogram (kg); millimetre (mm), centimetre 

(cm), metre (m), kilometre (km); square millimetre (mm2), square 
centimetre (cm2), square metre (m2); cubic centimetre (cm3), cubic metre 
(m3) 

• degree (°); second (s), minute (min), hour (h), day, week, month, year 
• weighing scales, balance, measuring cylinder, measuring scale, ruler, 

tape measure, protractor, clock, watch, stopwatch 
• problem, solution, question, method, conclusion, results, relationship, 

compare, order, predict, model, solve, reason, explain, justify  
 

UNIT 7.12 
6 hours 
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Standards for the unit 

6 hours SUPPORTING STANDARDS 
Grade 5 and Grade 6 standards 

CORE STANDARDS 
Grade 7 standards 

EXTENSION STANDARDS 
Grade 8 standards 

5.11.4 Use rulers, measuring cylinders, weighing 
scales and stopwatches to make 
measurements; read measurements from 
scales with appropriate accuracy. 

5.10.3 Estimate and compare the size of acute 
angles. 

7.10.3 Estimate length, circumference/perimeter, area, 
volume, capacity, mass, time and angle in problem 
situations, choosing suitable units. 

8.7.7 Recognise that measurements are not precise (e.g. 
give the upper and lower bounds of a 
measurement recorded as 15 cm to the nearest 
centimetre). 

5.11.1 Convert between km, m, cm and mm, kg and 
g, and l and ml, using decimal notation. 

 8.7.1 Use relationships among units for conversions 
within systems of units. 

6.9.4 Solve problems involving: 
• the area of rectangles, triangles and 

parallelograms; 
• the volume of cubes and cuboids and of 

liquids in cuboid containers. 

  

6.9.3 Recognise the equivalence of 1 litre or 1000 
ml and 1000 cm3; know and use the formula 
for the volume of a cuboid to find the volume 
of liquid in a cuboid container. 

 8.7.6 Recall the equivalence of 1 litre and 1000 cm3 (a 
cubic decimetre). 

8.7.2 Solve problems involving average speed, distance 
or time, using a calculator as appropriate. 

2 hours 

Estimating 
measurements 

 
4 hours 

Rate and speed 

5.11.2 Convert standard units of time, including years 
to months or weeks, weeks to days, days to 
hours, hours to minutes, minutes to seconds, 
and vice versa. 

7.10.5 Know that average speed = distance/time; solve 
problems involving calculating average speed, 
distance or time. 8.7.3 Use a calculator to: 

• enter and interpret numbers in time calculations 
in which parts of an hour need to be entered as 
decimals or fractions; 

• convert one unit of speed to another (e.g. 
convert km/h to m/s). 

  7.10.4 Understand and use measures of rate; solve 
problems involving calculating an average rate. 

8.7.4 Know that density = mass/volume; solve problems 
involving calculating density. 

 
6.1.2 Explain their methods and reasoning, orally 

and in writing. 
7.1.3 Present and explain solutions and conclusions in 

the context of the original problem, orally and in 
writing. 
 

8.1.4 Present a concise, reasoned argument orally, in 
writing and by using symbols. 

Unit 7.12 
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Activities 

Objectives Possible teaching activities Notes School resources 

2 hours 

Estimating 
measurements 
Estimate length, 
circumference/ 
perimeter, area, 
volume, capacity, mass, 
time and angle in 
problem situations, 
choosing suitable units. 

Revision: estimates of length (including width, height, perimeter, circumference) and mass 
You will need a ruler, metre stick, tape measure and kitchen scales for this activity. 

Tell students to answer using their whiteboards. Ask a student to select an object in the classroom. 
Ask the rest of the class to estimate the length (or width or height, or perimeter or circumference) of the 
object, to write their answer on their whiteboards, and to keep their answers hidden. 

Ask the first student to measure the actual length of the object. The students can now show their 
estimates on their whiteboards.  

Repeat several times with different students selecting other objects. 

Discuss the choice of units. For example, the length of a book could be in centimetres or millimetres. 
Discuss also the use of benchmarks to make comparisons, e.g. comparing with the height of a door 
(about 2 metres) or the length of a ruler (about 30 cm).  

Repeat the activity, this time asking students to estimate the mass of the object such as a pencil, a 
book, a metre stick, or of heavier objects provided for the activity such as a cauliflower or tin of soup. 

Extend the activity to estimations of the area of rectangular objects such as a desk top, the cover of a 
book and the floor of the classroom. 

Remind students that areas of irregular shapes can also be estimated by counting squares. Give 
students a copy of the resource sheet on the right and ask them to estimate the area of each shape. 

Resource sheet 

 

 

 
This column is for 
schools to note their 
own resources, e.g. 
textbooks, worksheets. 

 

 

Revision: estimates of time 
Ask students to estimate how long they think it would take them to do these, answering on their 
whiteboards: 
• boil an egg (soft boiled) (3 to 5 minutes); 
• boil potatoes for dinner (20 to 25 minutes); 
• roast an average-sized chicken for dinner (1 to 1.5 hours); 
• walk 1 kilometre at a typical walking speed (12 to 15 minutes); 
• run 100 metres as fast as possible (around 15 seconds); 
• fly in an aeroplane to the UK (about 6 hours flight time). 

  

 

Revision: estimates of capacity 
Have ready some empty cuboid boxes (e.g. cereal packet, washing powder packet) and some 
containers for which you know or have already determined the capacity. Include containers that hold 
less than 1 litre and some larger containers that hold more than 1 litre. 

Show students the cuboid packets. Ask for an estimate of the volume. Discuss strategies (e.g. 
estimating the length, width and height and finding the product). Follow up by asking for an estimate of 
the volume of the classroom. 

Show the containers to the class, one by one. Ask students to write on their whiteboards an estimate 
of each container’s capacity. Tell students what the capacity is. 
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Objectives Possible teaching activities Notes School resources 

 

Revision: estimates of angles 
Draw ten angles on a resource sheet, to include acute, obtuse and reflex angles. Label each angle 
with a letter. Give out the sheet and ask students at random to name the acute angles, the obtuse 
angles and the reflex angles. 

Invite them to put the angles in order of size, starting with the smallest. 

Now ask them to estimate the size of each angle and to write their estimate at the side of each angle. 
Give out protractors and ask students to check by measuring. 

Students can practise estimating angles using What’s my angle? There are ten different options in the 
program. For example, with ‘Make and measure’, students can be asked to create an angle of a given 
size and then to check by using the protractor how close their estimate is to the actual measurement. 

What’s my angle? 
(www.standards.dfes.gov.uk/primary/ 
publications/mathematics/using_ict_in_maths/) 

 
 

 

 

Imperial units 
Explain to the class that the imperial system of measurement is used in the USA and some other 
countries. Ask the class to give any imperial units that they know, and write these on the board as they 
give them. 

Explain that these units have been used in the UK and then the USA for centuries, although the UK 
now uses metric units for most measurements. By comparison, the metric system is fairly recent, 
dating from the time of Napoleon. Some imperial units have Roman origins: for example, ‘mile’ is 
derived from the Latin word milia, a thousand paces. 

Explain that it is necessary to be able to convert from imperial units to metric units by using rough 
approximations, especially when travelling abroad. 

Ask the class to copy into their books the approximate equivalents of metric and common imperial 
measurements. 
 

Units of length Units of mass Units of capacity 

1 inch ≈ 2.5 cm 

1 yard ≈ 1 m 

5 miles ≈ 8 km 

1 ounce ≈ 30 g 

1 pound ≈ 500 g 

1 3⁄4 pints ≈ 1 litre 

1 gallon ≈ 4.5 litres 

 

Discuss with the class some conversions, such as: 
• Approximately, how many kilometres are there in 20 miles? 
• Approximately, how many gallons are there in 18 litres? 

Practice 
Use Animal weigh-in. Add metric or imperial weights to the empty scale to balance the animal. There 
are three levels of difficulty with an on-screen calculator provided for the hardest problems. The 
program also provides practice in taking readings from measuring scales. 
 

Using ICT 
Animal weigh in 
(www.bbc.co.uk/education/mathsfile/ 
gameswheel.html) 
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Objectives Possible teaching activities Notes School resources 

Write on the board: distance travelledaverage speed = ,
time taken

 or in shortened form: distancespeed = .
time

 

Give some examples, using a range of units, such as: 
• A train travels 180 km in 3 hours. What is its average speed? 
• An ant runs 30 cm in 5 seconds. What is its average speed? 

Explain the notation km/h and cm/s. 

Say that there are three quantities in the equation on the board. If any two are known, the third can be 
calculated. Show the class that: 

 distance = speed × time               time distance= 
speed

 

Practice 

Give students a short exercise to practise working out an average speed, distance travelled or time taken. 

  2 hours 

Speed 
Know that average 
speed = distance/time; 
solve problems 
involving calculating 
average speed, 
distance or time. 

Present and explain 
solutions and 
conclusions in the 
context of the original 
problem, orally and in 
writing. 

Distance–time graphs 
Give an example of a journey that can be represented in a distance–time graph. For example: 
• A father took his daughter by car to stay with a cousin. He drove for 1 1⁄2 hours at an average speed 

of 60 km/h. He stayed at the cousin’s house for 30 minutes. He then travelled back at an average 
speed of 40 km/h as the roads were busy. 

Write the key information on the board: 
 travel out 1 1⁄2 hours at 60 km/h (distance = speed × time = 1 1⁄2 × 60 = 90 km) 
 30 minutes at the house (no travel) 
 travel back at 40 km/h (time = distance ÷ speed = 90 ÷ 40 = 2 1⁄4 hours) 

Discuss the axes needed: the vertical axis to be ‘the distance from home’, the horizontal axis to be 
‘time’, and the scales to be used. Draw this pair of axes on the board and label them, with the vertical 
axis from 0 to 100 and the horizontal one from 0 to 5. 

Explain the key coordinates needed to draw a graph: 
 starting off from home (0, 0) 
 arrive at the cousin’s house (1 1⁄2, 90) 
 set off from the cousin’s house (2, 90) 
 arrive back home (4 1⁄4, 0) 

Draw the graph of the journey, joining points with straight lines. Explain that the straight lines are to 
illustrate the average speed travelled, not the actual speed of the car. 

Discuss how a steeper line means that you travel more distance in a given unit of time, such as an 
hour. So the steeper the line, the faster you travel and the greater the average speed. 

Practice 
Give students some data so that they can practise sketching, interpreting and drawing distance–time 
graphs. 
 

 

 

 

 

 
 

Example 
Nafez drove from home at an average speed of 
40 km/h for 2 hours. He stopped for 40 minutes 
to pick up a friend, and then set off back home 
at an average speed of 60 km/h. 
• Draw a travel graph to illustrate this journey. 
• How long did the journey take Nafez? 
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Objectives Possible teaching activities Notes School resources 

2 hours 

Rate 
Understand and use 
measures of rate; solve 
problems involving 
calculating an average 
rate. 

Present and explain 
solutions and 
conclusions in the 
context of the original 
problem, orally and in 
writing. 

Rate 
Explain to the class that a speed is an example of a rate: it expresses the average distance travelled 
for each unit of time. Other examples of rates that students may have met in science are cooling rate 
(the average fall in temperature in each minute) or pulse rate (the average heart beat for each minute). 

Say that we sometimes want to express rates using different units. Give examples such as: rainfall; 
sunshine; charges of overseas telephone calls; energy provided by food. 
• What units are used in each of these? 

Discuss the units: mm per day or week; hours of sunshine per day; riyals per minute, calories per 100 
grams. 

Tell students that a swimming pool is the same depth all over. The depth of water is measured each 
day as it is filled. The filling rate varies. The depths are given in the table below. 
 

Day 1 2 3 4 5 

Depth (cm) 30 60 120 ? 0 
 

• What is the average rate of filling the swimming pool over the first day?  

Explain that the depth has increased by 30 cm in 24 hours, so the average rate of filling the pool is 
30 ÷ 24 = 1.25 cm per hour. 
• What is the average rate of filling the swimming pool over the first two days?  

Explain that the depth has increased by 60 cm in 48 hours, so the average rate of filling the pool is 
60 ÷ 48 = 1.25 cm per hour – the same average rate. 
• What is the average rate of filling the swimming pool over the first three days?  

Explain that the depth has increased by 120 cm in 72 hours, so the overall average rate of filling the 
pool is now 120 ÷ 72 = 1.7 cm per hour, to one decimal place. 
• What is the average rate of filling the swimming pool from day 1 to day 3?  

Explain that this time the depth has increased by 90 cm in 48 hours, so the average filling rate over the 
two days is 90 ÷ 48 = 1.875 cm per hour. 
• What is the percentage increase in depth between day 1 and day 2? (100%)  
• What about between day 1 and day 3? (300%)  

Stress that 120 cm is 400% of 30 cm, but that this is only a 90 cm or 300% increase. 
• If the depth increases by 150% between day 3 and day 4, then what is the depth on day 4? (180 cm) 

Say that the swimming pool sprang a leak on day 5 and all the water escaped.  
• What is the percentage decrease in depth between day 4 and day 5? (100%) 
• What is the average rate of emptying the swimming pool from day 4 to day 5?  

Explain that the depth has increased by 180 cm in 24 hours, so the average rate of emptying the pool 
is 180 ÷ 24 = 7.5 cm per hour. 

Practice 
Give students some practice in working out and using rates. 
 

Examples 
• A turkey needs to be cooked for 40 minutes 

per kilogram, plus 20 minutes. 
For how long should you cook a turkey that 
weighs 5.2 kg? 

• An elephant’s heart beats about 30 times per 
minute. A shrew’s heart beats about 1000 
times per minute. 
Approximately, how many times does each of 
their hearts beat in a day? 
Approximately, to the nearest million, how 
many times does a shrew’s heart beat in one 
week? 
Approximately how long will an elephant have 
lived when its heart has had 800 000 000 
heart beats? 
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 Value for money 
Ask students to explain how they would work out a best-value problem. For example, ask them to 
compare two boxes of a breakfast cereal, box A priced at QR 6.50 for 500 g and box B priced at 
QR 9.50 for 750 g. 

Explain that the comparison can be made in two different ways. The first way is to work out the cost 
per gram, by dividing the price by the mass, and see which is less. Do the calculations with a calculator 
to find that the unit cost of box A is QR 0.013 per gram, and that of box B is QR 0.0126666 per gram. 
So box B is the best value for money because it is cheaper. 

Alternatively, we can work out the grams per riyal, by dividing the mass by the cost, and see which is 
more. Do the calculations to show that the unit mass of box A is 76.9 grams per riyal, and that of box B 
is 78.9 grams per riyal, both to 1 d.p., so box B is the best value for money because it contains more 
cereal per riyal. 

Discuss which method students prefer and why, then demonstrate a couple more examples in a 
similar way. 

Practice 
Give students some practice in working out value-for-money problems. 

Examples 
• Which is the better value for money, 

4.5 kg for QR 4.50 or 8 kg for QR 8.25? 
• Which bar of chocolate is the better value, 

200 g for QR 9 or 300 g for QR 13.25? 
• Which bottle of fruit juice gives the best value 

for money: 
1 litre for QR 3.50 
600 ml for QR 2.00 
350 ml for QR 1.25? 

 

 

 Converting rates to different units 
• How would we express a rate of riyals per minute in riyals per hour?  

(multiply the number of riyals by 60) 
• How would we express a rate of riyals per minute in riyals per second?  

(divide the number of riyals by 60) 
• How would we express a rate of riyals per minute in dirhams per minute?  

(multiply the number of riyals by 100) 

Practice 
Give students some practice in converting measures of rate to different units. 
 

Examples 
• A faulty tap dripped 15 ml water every minute. 

How much water was lost in one day? 
• Lubna travelled 532 km last month for work.  

She is paid her expenses at a rate of 25 
dirhams per kilometre for the first 250 km and 
50 dirhams per kilometre for the rest. How 
much will she be paid? 

• Which is the best value for money for some 
locally grown tomatoes, 
300 g for 75 dirhams or 1 kg for QR 2.75? 

• A baby giraffe was 1.58 metres tall when it 
was born. It grew at an average rate of 1.3 
centimetres every hour. About how many 
days old was it be when it was 6 metres tall? 

 
Giraffes at Doha Zoo 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Put a ring around the measurement that is the approximate weight of 
a 30 cm plastic ruler. 

2 g          20 g          200 g          2 kg          20 kg 

  

Which of these is closest to the mass of a hen’s egg? 

A.  5g          B.  50 g          C.  250 g          D.  500 g 

 

 

A person’s heart beats 72 times per minute. 
At this rate, about how many times does it beat in an hour? 

A.  420 000          B.  42 000          C.  4200          D. 420 

TIMSS Grade 8 

 

 

Zalikha drove 55 km from Doha to Al Khor. 
The journey took 75 minutes. 
What was her average speed? 

  

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 goods train travels 300 km at an average speed of 40 km/h. 
For how many hours does the train travel? 

 

 

 A truck travels for 2 1⁄2 hours at an average speed of 36 km/h. 
How far does the truck travel? 

 

 

 Majed uses a running machine to keep fit. 
The simplified distance–time graph shows how he used the machine 
during one run. Use the graph to answer these questions. 

a. Between 0930 and 0940, what was his speed in kilometres per 
hour? 

b. Throughout the run, for how many minutes did he travel at this 
speed? 

c. At 0940, he increased his speed. 
By how many kilometres per hour did he increase his speed? 

 

 
 

 

 Packet A has 200 g of teabags and costs QR 6.50. 
Packet B has 425 g of teabags and costs QR 13.75. 
Sara says packet A is cheaper. Ali says packet B is cheaper.  
Who is right? 

Explain your reasons. 
 

 

 

 

Unit 7.12 
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GRADE 7: Algebra 4 

Expressions, equations and formulae 

About this unit 
This is the last of four units for Grade 7 on 
algebra. It builds on the work in Units 7.3, 7.7 
and 7.9, Algebra 1, 2 and 3. 

The unit is designed to guide your planning and 
teaching of mathematics lessons. It provides a 
link between the standards for mathematics 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. 
Supplement the activities where necessary with 
appropriate tasks and exercises from textbooks 
and other resources, including ICT. 

For extension or consolidation activities, look at 
the units for Grade 8 or Grade 6. 

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-life’ applications. 
 

Previous learning 
To meet the expectations of this unit, students should already be able to use 
letters to represent numbers, to evaluate simple algebraic expressions by 
substituting positive whole numbers and to simplify algebraic expressions 
with a single variable by collecting like terms. They should be able to model 
and solve simple word problems by constructing and solving simple linear 
equations with integer coefficients (unknown on one side only), verifying the 
solution by substituting in the original equation. 
 

Expectations 
By the end of the unit, students will simplify algebraic expressions with 
one or two variables by collecting like terms and multiplying a single term 
over a bracket. They will write simple linear expressions and formulae to 
model a situation, and will evaluate formulae and linear expressions by 
substituting integers for letters and using the correct order of operations. 
They will model word problems by writing and solving linear equations or 
inequalities with integer coefficients (unknown on one or both sides, 
including brackets), verifying the solution. They will explain solutions, orally 
and in writing. 

Students who progress further will add, subtract, multiply and divide 
simple expressions, add and subtract simple algebraic fractions with integer 
denominators, and simplify and compare expressions to determine their 
equivalence. They will evaluate linear expressions or formulae by 
substituting integer values of the variables, and determine whether integer 
values satisfy a given linear equation. They will factorise simple expressions 
by removing common factors. They will represent and interpret problems 
and solutions in algebraic form, presenting their reasoning concisely. They 
will formulate linear expressions or equations to model a situation and solve 
problems by writing and solving linear equations or inequalities with simple 
fractional or decimal coefficients. 
 

Resources 
The main resources needed for this unit are: 
• overhead projector (OHP) 
• Internet access, computer and data projector 
• computers for students with Internet access 
• individual mini-whiteboards 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• algebra, simplify, substitute, evaluate, formulate, expression, equation, 

linear equation or expression, formula/formulae, variable, like terms, 
coefficient 

• calculate, calculation, operation, add, subtract, multiply, divide, sum, total, 
difference, product, quotient, greater than, less than, inverse 

• problem, classify, pattern, predict, represent, solve, explain, justify, 
method, systematic, generalise 
 

UNIT 7.13 
8 hours 
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Standards for the unit 

8 hours SUPPORTING STANDARDS 
Grade 6 standards 

CORE STANDARDS 
Grade 7 standards 

EXTENSION STANDARDS 
Grade 8 standards 

6.6.1 Use a letter to represent an unknown 
number or variable and write a simple 
algebraic expression in one variable to 
model a given situation. 

7.7.1 Write simple linear expressions and formulae to model 
a situation. 

8.4.4 Formulate linear expressions or equations to model a 
situation. 

8.4.1 Add, subtract, multiply and divide simple expressions 
containing variables; add and subtract simple algebraic 
fractions with integer denominators. 

6.6.2 Simplify algebraic expressions with a 
single variable by collecting terms. 

7.7.2 Simplify algebraic expressions with one or two 
variables by collecting like terms and multiplying a 
single term over a bracket. 

8.4.2 Simplify and compare algebraic expressions to 
determine their equivalence. 

6.6.3 Evaluate simple algebraic expressions 
and formulae by substituting numbers for 
words or letters. 

7.7.3 Evaluate formulae and linear expressions by 
substituting integers for letters and using the correct 
order of operations. 

8.4.3 Evaluate linear expressions or formulae by substituting 
given integer values of the variables. 

  8.4.5 Factorise simple algebraic expressions by removing 
common factors. 

8.4.6 Determine whether given integer values satisfy a given 
linear equation. 

7.7.4 Solve linear equations or inequalities with integer 
coefficients (unknown on one or both sides, including 
brackets), and verify the solution. 8.4.7 Solve linear equations or inequalities with fractional 

coefficients (whole-number denominators), and simple 
cases of decimal coefficients; verify the solution. 

6.6.4 Solve simple problems by constructing 
and solving simple linear equations with 
integer coefficients (unknown on one 
side only), using inverse operations; 
verify the solution by substituting in the 
original equation. 

7.7.5 Solve problems by writing and solving linear 
equations. 

8.4.8 Solve problems by writing and solving linear equations or 
inequalities. 

6.1.1 Model or represent problems from a 
range of contexts; change from one 
representation to another. 

7.1.1 Model or represent mathematical problems from a 
range of contexts, changing from one representation 
to another as appropriate. 

8.1.1 Represent and interpret problems and solutions in 
algebraic form, using correct terms and notation. 

2 hours 

Simplifying 
expressions 

 
2 hours 

Formulae 

 
4 hours 

Equations and 
problem solving 

 

7.1.3 Present and explain solutions and conclusions in the 
context of the original problem, orally and in writing. 
 

8.1.4 Present a concise, reasoned argument orally, in writing 
and by using symbols. 

Unit 7.13 
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Activities 

Objectives Possible teaching activities Notes School resources 

Simplification: adding and subtracting like terms 
Remind the class that a + a + a can be written more concisely as 3 × a or 3a. 

Write on the board:        3a + 2a        3d + e – 2f        2

4
x x+  

Use these to remind the class of the meanings of expression, term and coefficient. Algebraic 
expressions are made up of terms separated by operators. 

Demonstrate how like terms can be combined to simplify an expression: for example, 3a + 2a 
can be simplified to 5a. Repeat with 2a + 3a + 4a and 2ab + 3ab.  

Explain how an expression such as 3a + 2b cannot be simplified. Repeat with 3ab + 2a and  
3a2 + 2a. 

Simplify more expressions containing like and unlike terms as in the examples on the right. 

Examples 
• 4e + 3e + 5f = 7e + 5f 
• 4x – x = 3x 
• 2b – 7b = –5b 
• –a – a = –2a 
• 4x + 2y – 3x = 4x – 3x + 2y = x + 2y 
• 7 + 2ab + 3ab = 7 + 5ab 
• –2x2 + 7x2 + 4x = 5x2 + 4x 

 

This column is for 
schools to note their 
own resources, e.g. 
textbooks, worksheets. 

2 hours 

Simplifying 
expressions  
Simplify algebraic 
expressions with one 
or two variables by 
collecting like terms 
and multiplying a 
single term over a 
bracket. 

Simplification: multiplication and division 
Ask the class what is meant by the expression 3x. 

Remind students of these conventions when they are using letters to stand for numbers: 
• 5 × m is written as 5m (the × signs are left out); 
• m5 is written as 5m, and b2a is written as 2ab (numbers go to the left of letters, and letters 

are often tidied into alphabetical order); 
• an expression such as 3(2a + 5) is shorthand for 3 × 2a + 3 × 5, which is 6a + 15; 

• 1x is written x, and 
1
x  or x ÷ 1 is written as x; 

• a ÷ b is written as ;a
b

 2 ÷ (a + 1) is written as 2 .
1a +

 

Now simplify some expressions involving multiplication and division: 
• 2 × m × 3 = 2 × 3 × m = 6 × m = 6m 
• 3 × a × 2b = 3 × 2 × a × b = 6ab 

• 3
3
a a=  

Show how to cancel algebraic fractions, such as: 

 
1

1
5 5 1 5

1
m

m
×= =       

1

1
5 1
5 1
m m m×= =      

3 1

5

6
10

t
1

3 1 3
5 1 5t

×= =
×

 

Practice 

Give students a range of expressions to simplify involving: 
• addition and subtraction involving like and unlike terms; 
• multiplication; 
• division. 
 

Using ICT 
Use Models and like terms 
(www.hbschool.com/elab/act_7_6.html). 

  
Practise simplifying expressions by adding and 
subtracting like terms in two quadratic expressions. 
Download the activity and the accompanying worksheet. 

 

Unit 7.13 
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Objectives Possible teaching activities Notes School resources 

 Multiplying a single term over a bracket 
Write on the board 5(3 + 4) and ask the class what value this has. Show that the value could be 
found as 5 × 3 + 5 × 4, which is 15 + 20 = 35. So we can see that 5(3 + 4) = 5 × 3 + 5 × 4. 

Show how we use exactly this technique in algebra to multiply out an expression, e.g.  
 4(2m + 3) = 4 × 2m + 4 × 3 = 8m + 12 

Demonstrate expanding some more brackets on the board:  
• 3(2a + b) = 6a + 3b 
• 4(x – 2y) = 4x – 8y 
• a(2b + c) = 2ab + ac 
Now show –(a + 2) = –a – 2. Recall that –(a + 2) = –1(a + 2), and that multiplying a bracket by a 
negative number changes the sign of each term in the bracket. Go on to –3(a – b) = –3a + 3b. 

Point out that it will often be possible to simplify an expression further, by combining like terms, 
once it has been expanded. Show the class some examples: 
• 2(3a + 2b) + 4a = 6a + 4b + 4a = 10a + 4b 
• 2(f + 3) + 3(2f + 7) = 2f + 6 + 6f + 21 = 8f + 27 
• 4(2d – 3e) + 3(d – 2e) = 8d – 12e + 3d – 6e = 11d – 18e 

Practice 
Give some practice in expanding brackets. Include: 
• multiplying a single positive integer or letter over a bracket, with no further simplification; 
• multiplying a single negative integer or letter over a bracket, with no further simplification; 
• multiplying out two brackets and simplifying the subsequent expressions. 

Using ICT 
Support your teaching using a set of problems involving 
algebraic manipulation supported by geometric models. 

Geometric algebra 2D problems 1 
(www.fi.uu.nl/wisweb/welcome_en.html) 

 
Complete an exercise of multiplying out brackets and 
simplifying. 

Topic A: Symbols – Simplifying brackets 6 
(www.mathsnet.net/algebra/a36.html) 

 

 

2 hours 

Formulae 
Write simple linear 
expressions and 
formulae to model a 
situation. 

Evaluate formulae and 
linear expressions by 
substituting integers for 
letters and using the 
correct order of 
operations. 

 

[continued] 

Formulae 
Write this formula on the board: P = 10(A – 8). 

Say that this is a formula that a friend uses to calculate the amount of pocket money she should 
give to her children. A is the age of the child and P is the amount of pocket money in riyals. 

Demonstrate how to use the formula to calculate the pocket money for children of different 
ages. Point out that this formula can be used only when a child is older than 8. 

Ask the class to suggest another formula with which to calculate pocket money. 

Practice 
Give the class some simple formulae and values to substitute in them. For example: 
• The distance D km that you can see out to sea from a height of h metres above the shore line 

is given by the formula 
  D = √(12.5h) 
 How far out to sea can you see from the top of a cliff of height 112 metres above sea level? 
• When a stone is dropped from the top of a tower, the distance d metres that it falls in t 

seconds is given by the formula 
  d = 4.9t2 
 Find the distance that a stone falls 8 seconds after being dropped from the top of a tower. 

 
Ask the class if they can remember any formulae used in 
science or other subjects. 

Explain that they will meet a variety of formulae in other 
subjects and that they will be expected to know how to 
substitute numbers into them and to work out the result. 
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Objectives Possible teaching activities Notes School resources 

Further practice in substituting values in expressions and formulae 
Make a simple table of x → 7x. Write in different values suggested by students below the 
heading x (including negative values), and write the corresponding values of 7x. Explain that in 
each case we have substituted a number for the variable x. 

Ask the class for a suggestion of another expression and repeat the table. Ask if these tables 
look familiar, and link back to functions and mappings. 

Repeat with the expressions 2
2
x x+  and 3a + 5b, including negative values of the variables. 

Repeat with simple quadratic and cubic expressions, such as 3x2 and 9 – 2a3. 

  [continued] 
Model or represent 
mathematical 
problems from a range 
of contexts, changing 
from one 
representation to 
another as appropriate. 

Formulating expressions 

Perimeters 
Draw the shape shown on the right on the board. 
• What is the perimeter of this shape? 

Add the lengths to give a + 3b + 2a + 1 + 2b + 1, which simplifies to 3a + 5b + 2. 

Practice 
Draw more polygons. Label the edges with linear expressions involving a single variable, two 
variables, or three or more variables. Ask students to find the length of the perimeter, simplifying 
where possible. 

Areas 
Draw the L-shape on the board. 
• What is the area of this shape? 

Show how to split into two rectangles, A (sides x and y) and B (sides 2 and 8 – y). 
• What is the area of part A? (xy) 
• What is the area of part B? (2(8 – y) = 16 – 2y)  

Show that the total area of the shape is given by xy + 16 – 2y. 

Practice 
Ask students to write in the simplest form the area of each small rectangle in the large 
rectangles on the right. 

 

 
 

 

 

 

Examples 
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Objectives Possible teaching activities Notes School resources 

Solving simple linear equations 
Write 3x + 5 = 32 on the board. Remind students that it is a linear equation. It contains only 
terms in x (or another letter) and numbers, and not terms like x2, x3, etc. Explain that x is called 
an unknown because we do not know its actual value until we have solved the equation. 

Work through the solution to 3x + 5 = 32 using a balancing strategy. 
 Subtract 5 from both sides: 3x + 5 – 5  = 32 – 5 

  3x  = 27 
Divide both sides by 3: x  = 9 

Check by substituting in the original equation. 

Discuss misuse of the equals sign, such as: 
 2x + 3 = 18 = 2x = 15 = x = 7.5 

Write on the board the equation 3x + 25 = 49. Discuss how to solve this mentally. Go through the 
process of subtracting 25 from 49 and then dividing the result by 3 to reach the solution x = 8. 

Give more simple equations for the class to solve mentally, e.g.  
 2x + 12 = 26      5x – 11 = 39      4x – 5 = 43 

Using ICT 
Solve linear equations (unknown on one side only) 
involving two steps in the solution. 

Exploring two-step equations 
(www.hbschool.com/elab/act_7_8.html) 

 
 

 4 hours 

Equations and 
problem solving 
Solve linear equations 
or inequalities with 
integer coefficients 
(unknown on one or 
both sides, including 
brackets), and verify 
the solution. 

Solve problems by 
writing and solving 
linear equations. 

Present and explain 
solutions and 
conclusions in the 
context of the original 
problem, orally and in 
writing. 

Equations involving brackets 
Write the equation 3(3x + 1) = 21 on the board. Ask the class how they might solve this 
equation. If students suggest multiplying out the bracket first, then put this and the rest of the 
solution on the board to arrive at the solution x = 2. Ask the class for the next step at each stage. 

Now ask if there is a different way to find the solution. The alternative is to start by dividing both 
sides by 3 to give 3x + 1 = 7. Work through the solution to this, to obtain the same answer as 
with the previous method. Check it by substituting in the original equation. 

Give students three equations involving brackets to solve independently. Remind students to 
check their solutions. 

  

 Equations involving negative numbers 
Write the equation 4x + 14 = 2 on the board and go through its solution. 
 Subtract 14 from both sides: 4x + 14 – 14 = 2 – 14 

  4x  = –12 
Divide both sides by 4:  x  = –3 

Check by substituting in the original equation. 

Now write on the board: –4x  = 8. 
• What number do you need to divide both sides by to get x by itself? (–4).  

Show how to obtain the solution x = –2. Check by substituting. 

Work through the solution of 9 – 2x = 17 by subtracting 9 from both sides and then dividing both 
sides of –2x = 8 by –2. Check by substituting. 

Finally, show how to solve 7 – 3x = 1 by subtracting 7 from both sides and dividing both sides of 
–3x = –6 by –3. Again, check by substituting. 

Give students three equations involving negative numbers to solve independently. 
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 Equations with the unknown on both sides 
Write on the board the equation 6x = 20 + 2x. 

Explain that when the unknown is on both sides of the equation, we need to get the unknown 
on to one side only, and to make it positive. In this case, we subtract 2x from both sides: 
   6x – 2x  = 20 + 2x – 2x 
   4x  = 20 

We are now back with the familiar type of equation that we can solve to get x = 5. 

Now write on the board another equation, 5x – 4 = 12 – 3x, and ask the class what they need to 
do to solve this equation. Draw out that this time we need to add 3x to both sides: 
   5x – 4 + 3x  = 12 – 3x + 3x 
   8x – 4  = 12 

Continue the solution to give x = 2. 

Give students three equations with the unknown on both sides to solve independently. 

 
Remind students to check solutions by substituting in the 
original equation. 

 

 Practice 
Give further practice with mixed examples involving: 
• negative numbers; 
• brackets; 
• the unknown on one side only; 
• the unknown on both sides. 

Using ICT 
Give further practice using level 3 of Equation match 
(www.bbc.co.uk/education/mathsfile/gameswheel.html). 

 
 

 

 Solving problems 
• Can you give me two consecutive whole numbers that add up to 87? 

After a few guesses, explain to the class that this kind of problem can be solved systematically 
by creating an equation. Explain that you will start with the first number, and call it n. 
• What number is one more than n? (n + 1) 

So the sum of the two numbers is: n + n + 1  = 2n + 1. 

To find which two consecutive numbers sum to 87, we write the equation 2n + 1 = 87, which 
leads to 2n = 86. This has the solution n = 43, so the numbers are 43 and 44. Check by 
substituting in the original problem. 

Demonstrate two more examples of solving problems using algebra. 

Practice 
Give students practice in solving a range of problems based on different situations. 
 

Examples 
• Find three consecutive numbers whose sum is 84. 
• 30 children chose an orange or apple. Six more 

children chose an orange than chose an apple. How 
many children chose an orange? 

• A father is four times as old as his son. The sum of 
their ages is 40. How old is the father? 

• Ali and Bader divide QR 111 between them. Bader’s 
share is twice as much as Ali’s. How much did each of 
them get? 

• Sara and Safa have 107 music CDs between them. 
Safa has 9 fewer CDs than Sara. How many CDs has 
Safa? 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Write an expression for each missing length in this rectangle. 
Write each expression as simply as possible. 

 

 

 
 

  

Write each expression in its simplest form. 

7 + 2t + 3t 
b + 7 + 2b + 10 

(3d + 5) + 4(d – 2) 

3m – (–m) 

   

Look at the equations: 

3a + 6b = 24 
2c – d = 3 

Use one or both of the equations to write an expression that has a value of 
21. 

 

  

Doctors sometimes use this formula to calculate how much medicine to give 
a child. 

12
ayc

y
=

+
 

where c is the correct amount for a child, in ml, 
a is the amount for an adult, in ml, 
y is the age of the child, in years. 

A child who is 4 years old needs some medicine. 
The amount for an adult is 20 ml. 
Use the formula to work out the correct amount for this child. 

 

  

Find y if 2(y – 3) = 16. 

Find x if 10x – 15 = 5x – 10. 

TIMSS Grade 8 

 

  

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. 

Ali thinks of a number. He says: ‘Multiplying my number by 2 and then 
adding 5 gives the same answer as subtracting my number from 23.’ 
What is Ali’s number? 
 

   

 

Unit 7.13 
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GRADE 7: Geometry and measures 4 

Properties of 2-D and 3-D shapes 

About this unit 
This is the last of four units on geometry and 
measures for Grade 7. It builds on the work on 
geometry in Grade 7, particularly Unit 7.2, 
Geometry and measures 1. 

The unit is designed to guide your planning and 
teaching of mathematics lessons. It provides a 
link between the standards for mathematics 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. 
Supplement the activities where necessary with 
appropriate tasks and exercises from textbooks 
and other resources, including ICT. 

For extension or consolidation activities, look at 
the units for Grade 8 or Grade 6. 

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-life’ applications. 

Previous learning 
To meet the expectations of this unit, students should already know the side 
and angle properties of squares, rectangles and parallelograms and the 
angle sum of a triangle and quadrilateral. They should recognise angles in a 
straight line, at a point and vertically opposite, and types of triangles. They 
should be able to use these properties to find unknown angles in geometric 
figures. 
 

Expectations 
By the end of the unit, students will recognise 3-D shapes and describe 
their properties, including planes of symmetry. They will identify and sketch 
the nets of cubes, cuboids, prisms, pyramids and cones. They will identify 
angle, side, diagonal and symmetry properties of 2-D shapes. They will 
calculate unknown angles in geometric figures, reasoning logically and 
explaining their conclusions. 

Students who progress further will visualise, describe and draw 3-D 
shapes in different orientations. They will calculate interior and exterior 
angles of polygons. They will solve problems through step-by-step 
reasoning, using angle and symmetry properties of polygons and angle 
properties of parallel and intersecting lines. 

Resources 
The main resources needed for this unit are: 
• overhead projector (OHP) 
• Internet access and computer linked to data projector 
• dynamic geometry system (DGS) such as: 

Geometer’s Sketchpad  
(see www.keypress.com/sketchpad/) 
Cabri Geometrie  
(see www.chartwellyorke.com/cabri.html) 

• computers with Internet access and dynamic geometry system for 
students 

• a set of 3-D shapes, including cubes, cuboids, cones, cylinders, pyramids 
and prisms, and a cloth bag to hold the shapes 

• interlocking cubes 
• scissors 
• isometric paper 
• paper copies of 3 by 3 pinboards 
• individual mini-whiteboards 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• angle, degrees, right angle, straight line, acute, obtuse, reflex, base 

angles, interior/exterior angles, supplementary, complementary, alternate, 
corresponding, vertically opposite 

• clockwise, anticlockwise, horizontal, vertical, parallel, perpendicular, 
adjacent, opposite 

• line, line segment, point, mid-point, intersection, bisector, vertex/vertices, 
side, face, edge, diagonal, cross-section, line/plane of symmetry 

• scalene triangle, isosceles triangle, equilateral triangle, right-angled 
triangle, hypotenuse, quadrilateral, square, rectangle, parallelogram, 
rhombus, trapezium, kite, arrowhead (or delta), cube, cuboid, prism, 
cylinder, pyramid, cone, sphere 

• classify, solve, explain, justify, method, prove 
 

UNIT 7.14 
9 hours 
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Standards for the unit 

9 hours SUPPORTING STANDARDS 
Grade 6 standards 

CORE STANDARDS 
Grade 7 standards 

EXTENSION STANDARDS 
Grade 8 standards 

 7.9.3 Identify solid shapes and describe their properties, 
including planes of symmetry; identify and sketch the 
nets of cubes, cuboids, prisms, pyramids and cones. 

8.6.10 Visualise, describe and draw 3-D shapes in 
different orientations. 

6.8.4 Identify angles in a straight line, at a point 
and vertically opposite angles. 

6.8.5 Know that the angle sum of a triangle is 
180°; derive and use the property that the 
angle sum of a quadrilateral is 360°. 

7.9.1 Identify, sketch, label and describe angle, side, 
diagonal and symmetry properties of plane shapes: 
• triangles (isosceles, equilateral, right-angled, acute- 

and obtuse-angled scalene triangle); 
• quadrilaterals (square, rectangle, parallelogram, 

rhombus, trapezium, kite); 
• polygons (pentagon, hexagon, octagon, decagon). 

8.6.2 Identify reflection and rotation symmetry properties 
of 2-D shapes, including triangles, quadrilaterals 
and regular polygons, and draw 2-D symmetrical 
figures. 

8.6.1 Calculate interior and exterior angles of polygons. 6.8.6 Identify equal lengths or find unknown 
angles in geometric figures, involving: 
• angles in a straight line, around a point or 

vertically opposite angles; 
• the angle sum of a triangle; 
• side or angle properties of an isosceles, 

equilateral, right-angled and scalene 
triangle; 

• side or angle properties of a square, 
rectangle or parallelogram. 

7.9.2 Calculate unknown angles in geometric figures, 
involving: 
• angles in a straight line, around a point or vertically 

opposite angles; 
• corresponding, alternate and supplementary 

angles; 
• side or angle properties of isosceles, equilateral, 

right-angled and scalene triangles, including the 
angle sum and exterior angle properties; 

• side or angle properties of squares, rectangles, 
parallelograms and rhombuses, including angle 
properties related to their diagonals; 

• angle bisectors and perpendicular bisectors. 

8.6.3 Use knowledge of properties of intersecting and 
parallel lines, side and symmetry properties of 
triangles, quadrilaterals and polygons, to conjecture 
or deduce properties in a given figure. 

 7.1.4 Use logical reasoning to establish the truth of a 
statement. 

8.1.5 Use step-by-step reasoning to deduce properties or 
relationships in a given geometric figure. 

3 hours 

Properties of 3-D 
shapes  

 
4 hours 

Properties of 2-D 
shapes 

 
2 hours 

Angles, shapes 
and geometric 
reasoning 

 
 

 7.1.3 Present and explain solutions and conclusions in the 
context of the original problem, orally and in writing. 

8.1.4 Present a concise, reasoned argument orally, in 
writing and by using symbols. 
 

Unit 7.14 
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Activities 

Objectives Possible teaching activities Notes School resources 

Short activity for lesson starter 
Explain that it is difficult to draw 3-D shapes accurately on squared paper. Show the class how 
to draw a cube and a cuboid on an isometric grid. Stress that columns of dots must be vertical. 

Show the class various shapes from the set of 3-D shapes. Explain the terms face, vertex and 
edge, and write these words on the board. Discuss why shapes like the cone and sphere are 
different because of their curved faces. 

Define a prism: a 3-D shape with the same 2-D shape cross-section parallel to its base all the 
way through. Explain the terms triangular prism and hexagonal prism, and that a cuboid is an 
example of a prism. 

Gives each pair of students four or five interlocking cubes and some isometric paper. Ask them 
to make different 3-D shapes from three, four or more cubes and to draw their solids on 
isometric paper. Make a display of their diagrams. 

To follow up, get students to draw the shape on the right on their isometric paper. 

 

 

 

 

 

 

 

 

 
This column is for 
schools to note their 
own resources, e.g. 
textbooks, 
worksheets. 

3 hours 

Properties of 3-D shapes  
Identify solid shapes and 
describe their properties, 
including planes of symmetry; 
identify and sketch the nets of 
cubes, cuboids, prisms, 
pyramids and cones. 

Present and explain solutions 
and conclusions in the context of 
the original problem, orally and in 
writing. 

Identifying 3-D shapes 
Take a set of 3-D shapes (cubes, cuboids, cones, cylinders, pyramids, prisms, spheres) and a 
cloth bag to hold the shapes. Hold up one of the shapes, for example, a triangular prism.  
• What is the name of this solid shape? (a prism) How many faces does it have? 

Establish that there are five faces; two triangles and three rectangles. Count the vertices (6) and 
the edges (9). Explain that because the two ends are triangular it is called a triangular prism. 
Write triangular prism on the board. Repeat for other shapes, producing a list on the board. 

Put all the shapes in the bag. Choose a student to pick out and hold up a shape, and to tick its 
name on the board. Repeat several times. 

Remind the class that parallel lines are straight lines that never meet, even when extended, and 
perpendicular lines meet at right angles. Hold up a cuboid. Point out a pair of parallel faces, 
explaining that the faces will never meet. Point out a pair of perpendicular faces, explaining that 
they meet at right angles. Hold up the triangular prism, and ask students to identify pairs of 
parallel faces, and pairs of parallel edges. Repeat with the cube. 

Secretly put one of the shapes in the cloth bag, for example, a tetrahedron. Invite a student to 
come to the front of the class, to feel the shape through the cloth, and to describe the shape to 
the class without saying its name. If necessary, prompt the student by saying: 
• How many faces does the shape have? What shape are the faces? 
• How many vertices does the shape have? 
• Are any of the edges curved? 
• Are any of the faces parallel? What shape are any parallel faces?  

Ask the rest of the class to visualise the shape and to write its name on their whiteboards. 
Repeat with some of the other shapes. 
 

  

Unit 7.14 
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Objectives Possible teaching activities Notes School resources 

 Planes of symmetry 
Take one of the 3-D shapes, such as a hexagonal prism. Ask students to name the shape and 
to say how many faces it has. Look at each face in turn and identify the lines of symmetry. 

Now discuss the seven planes of symmetry (one parallel to the hexagonal faces, and six 
perpendicular to the hexagonal faces through the six lines of symmetry of the hexagons). 

Repeat with other prisms, such as a triangular prism (four planes of symmetry) and a square-
based prism (five planes of symmetry). Ask students to discuss in pairs how many planes of 
symmetry a pentagonal prism has, and to explain why. 

Ask students to discuss in pairs how many planes of symmetry a square-based pyramid has, 
and to explain why. Discuss the planes of symmetry of a tetrahedron (six planes of symmetry, 
but harder to visualise). 

 
In this activity, make sure that the parallel faces 
of the prisms are regular polygons. 

 

 Nets 
Remind students that a net is a pattern of shapes that, if drawn on paper or card and cut out, 
can be folded to make a hollow shape.  

Give each student a copy of the resource sheet on the right and a pair of scissors. Ask students 
to cut out each shape and to fold it to see whether it is a net that would make a cuboid. 

Discuss students’ explanations of why shapes A and D cannot be folded to make a cuboid. 

 

Resource sheet 

 
 

 

 Give each student a copy of the first resource sheet on the right. Taking each net in turn, ask 
students to visualise whether it would fold up to make a square-based pyramid, and to put a tick 
or cross on their whiteboards. Ask a student who gives a correct answer to justify their 
conclusion to those who answered incorrectly. If students are still in doubt, ask them to confirm 
by cutting out and folding up the net. 

Repeat with the second resource sheet, asking if each net would fold up to make an open 
cuboid box. 

Resource sheet 1 

 
Resource sheet 2 

 
 

 

 Get the class to visualise the nets of a cylinder and of a cone.  

Show by bending a rectangle of card how to form the curved surface of a cylinder, and how two 
circles are formed, one at each end. Point out that the circumference of one of the circles is the 
same length as one of the edges of the rectangle. 

Make the curved surface of a cone from a quarter of a circle (a quadrant). Show how the 
circumference of the base of the cone is formed from the curved edge of the quadrant. 
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Objectives Possible teaching activities Notes School resources 

 Show students the diagram of the box on the right. Discuss the shape of the box.  
• Describe in your own words the construction of the box. 

Draw out that two flaps fold in from opposite sides to make the first part of the lid. They do not 
meet each other in the middle. Then two more flaps fold from opposite sides to meet in the 
middle. These second two flaps form the top lid of the box. 

Give students some centimetre squared paper and ask them to use a ruler to draw the net of the 
box. 

 

 Problem solving 
Make a 3 by 3 by 3 cube with each of nine colours showing on each face.  

Use the applet Nine colours  
(www.nrich.maths.org/public/viewer.php?obj_id=768&part=index&refpage=titlesearch.php). 

(The solution is provided with the applet.) 

 

 
 

 

Short activities for lesson starters or endings 
Ask students to follow these instructions. 
• Imagine a square. Fold it in half. Open it out and describe the crease formed by folding. 
• Imagine another square. Fold it in half and again in half. Open it out and describe the creases 

formed by folding twice. 
• Imagine another square. Fold it in half, again in half, and yet again in half. Open it out and 

describe the creases formed by folding three times. 

Discuss the different possible results, depending on the way that it is folded. 

  4 hours 

Properties of 2-D shapes 
Identify, sketch, label and 
describe angle, side, diagonal 
and symmetry properties of 
plane shapes: 
• triangles (isosceles, 

equilateral, right-angled, 
acute- and obtuse-angled 
scalene triangle); 

• quadrilaterals (square, 
rectangle, parallelogram, 
rhombus, trapezium, kite); 

• polygons (pentagon, hexagon, 
octagon, decagon). 

Present and explain solutions 
and conclusions in the context of 
the original problem, orally and in 
writing. 

Ask the class to name all the different types of triangle that they know. Draw the following 
triangles on the board or OHP and ask students to sketch and label each triangle with its name: 
scalene triangle, obtuse-angled triangle, right-angled triangle, isosceles triangle and equilateral 
triangle. Ask the class to describe the differences between the triangles. 

Next, ask the class to name all the different types of quadrilateral that they know. Draw the 
following quadrilaterals on the board or OHP and ask students to copy them with their names: 
square, rectangle, parallelogram, rhombus, trapezium, kite, arrowhead (or delta). Invite the class 
to describe the differences between these quadrilaterals. 

Ask the class to give examples of where they would see these shapes in real life, e.g. triangles 
in structures such as bridges, rhombuses as diamonds in a pack of cards, arrowheads in 
company logos. 
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Objectives Possible teaching activities Notes School resources 

 Show the class a cut-out kite partially hidden behind a sheet of card. Ask them to describe what 
the hidden shape might be. Possible answers would be, for example, triangle, parallelogram and 
kite. 

Show more of the hidden shape. Ask students if they want to change their answers, now they 
have seen more. Possible answers would be, for example, kite, pentagon and hexagon. 

Show the class yet more of the hidden shape and ask again for changed answers. 

Finally, show the hidden kite. 

Repeat with different shapes. 
 

 

 Constructing quadrilaterals on pinboards 
Set Fixing points for 3 by 3 pinboards. The program allows you to connect vertices on a grid. 
Once a shape has been created, its vertices can be dragged to new positions to create new 
shapes. Alternatively, students could do this investigation on paper copies of 3 by 3 pinboards. 

Challenge students to construct quadrilaterals from given information, ignoring reflections and 
rotations. A total of 16 different quadrilaterals can be made. 
• How many squares of different sizes can you make? (3) 
• How many rectangles of different sizes can you make? (1) 
• How many parallelograms of different sizes can you make? (2) 
• How many trapeziums of different sizes can you make? (3) 
• How many kites of different sizes can you make? (1) 
• How many arrowheads (concave kites) of different sizes can you make? (2) 
• How many different quadrilaterals can you make that are not squares, rectangles, 

parallelograms, trapeziums or kites? (4, shown below) 
 

 

Note: It is not possible to make a rhombus on a 3 by 3 pinboard. 

Use the program Fixing points 
(www.standards.dfes.gov.uk/primary/ 
publications/mathematics/itps/). 

 
Alternatively, use the applet Geoboard 
(nlvm.usu.edu/en/nav/vlibrary.html). 

 

 

 Making shapes with more than four sides 
Get students to investigate the different shapes that they can make with 5, 6 or 7 sides on a 3 by 
3 pinboard. They could classify the shapes as those with symmetry and those without. 

It is not possible to make a polygon with 8 sides on a 3 by 3 pinboard, though students should 
reach this conclusion for themselves after trying. The shape with the greatest number of sides 
that can be made on a 3 by 3 pinboard is a 7-sided polygon. 

Extend the investigation. Explore the size of the board and the maximum number of sides of the 
polygon that can be made on it. 

A 2 by 2 board gives 4 sides, a 3 by 3 board gives 7 sides, a 4 by 4 board gives 16 sides, a 5 by 
5 board gives 24 sides and a 6 by 6 board gives 36 sides. 
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Objectives Possible teaching activities Notes School resources 

 Investigation: polygons and lines of symmetry 
Ask students to work in pairs to draw as many different polygons (up to eight sides) with different 
numbers of lines of symmetry as possible. Tell students that they can use plain, square or 
isometric paper, rulers and mirrors. Collect the polygons students have drawn and ask them to 
sort out all the polygons that have two lines of symmetry. 
• What do you notice about all the shapes that have two lines of symmetry? 

Establish that all the shapes drawn have an even number of sides. 
• Is it possible to draw a polygon with an even number of sides that has three lines of symmetry? 

Take responses and establish that it is possible (a hexagon – see the diagram on the right). 

Explain to students that they are now going to explore the relationship between the polygons 
drawn and the number of lines of symmetry that they have. 

Show OHT 1. Explain that the headings on the table allow the polygons to be classified by the 
number of sides and the number of lines of symmetry. Give students a copy. Ask them to work 
in pairs to decide whether polygons can or cannot be drawn to meet the requirements in the 
table. After a few minutes, collect results on OHT 1. Point to some empty cells. Ask: 
• Is it possible to draw a triangle with two lines of symmetry? 
• Is it possible to draw a quadrilateral with three lines of symmetry? 
• Is it possible to draw a pentagon with four lines of symmetry? 
Discuss students’ reasons. 

Show OHT 2. Say that this is another way of representing the information in the table on OHT 1. 
Explain that students are now going to use this table to see if they can find a connection 
between the number of sides and the number of lines of symmetry. 
• Can you draw a polygon with 9, 10, 11 or 12 sides that has no lines of symmetry? 

Establish that the table on OHT 1 shows that polygons with up to eight sides can be drawn with 
no lines of symmetry. Discuss students’ explanations. Confirm that a polygon with any number 
of sides can be drawn with no lines of symmetry. 
• Can you see a connection between the number of lines of symmetry and the number of 

sides? 

Establish that the number of lines of symmetry in a polygon is always a factor of the number of 
sides. 
• What polygons can you draw that have three lines of symmetry? (any polygon with a number 

of sides that is a multiple of three) 

Ask students to complete the table for 9-, 10-, 11- and 12-sided polygons. 
• How many different numbers of lines of symmetry can a 20-sided polygon have? 

Establish that it is possible to draw 20-sided polygons that have 0, 1, 2, 4, 5, 10 and 20 lines of 
symmetry. 
 

 

  

 

OHT 1 and resource sheet 
Number of lines of symmetry No. of 

sides 0 1 2 3 4 5 6 7 8 

3          

4          

5          

6          

7          

8          
 

OHT 2 
Number of sides Lines of symmetry 

3 0, 1, 3 

4 0, 1, 2, 4 

5 0, 1, 5 

6 0, 1, 2, 3, 6 

7 0, 1, 7 

8 0, 1, 2, 4, 8 

9  

10  

11  

12  
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Objectives Possible teaching activities Notes School resources 

 Regular polygons around a point 
Use Polygons around a point (www.hbschool.com/elab/act_7_11.html).  

Discover a rule for surrounding a point with polygons. Use the downloadable worksheet. 

 

 
 

 

Corresponding and alternate angles 
Remind students about corresponding and alternate angles. Draw diagrams to show the 
following: 
• the two angles a and b are equal and are known as corresponding angles  

(look for the shape F) 
• the two angles c and d are equal and are known as alternate angles  

(look for the shape Z). 

 

 

 

Remind students about the properties of parallelograms using a dynamic geometry system. 

Construct a parallelogram by drawing two line segments sharing a common point and then using 
parallel lines for the two opposite sides. 

Draw the two diagonals. Discuss which of the angles are equal.  

Observe the sides, angles and diagonals as the parallelogram is changed by dragging its 
vertices. 

 

 

 

  

2 hours 

Angles, shapes and 
geometric reasoning 
Calculate unknown angles in 
geometric figures, involving: 
• angles in a straight line, 

around a point or vertically 
opposite angles; 

• corresponding, alternate and 
supplementary angles; 

• side or angle properties of 
isosceles, equilateral, right-
angled and scalene triangles, 
including the angle sum and 
exterior angle properties; 

• side or angle properties of 
squares, rectangles, 
parallelograms and 
rhombuses, including angle 
properties related to their 
diagonals; 

• angle bisectors and 
perpendicular bisectors. 

Use logical reasoning to 
establish the truth of a 
statement. 

Problem solving 1 
Remind students how to apply their knowledge of angles to finding unknown angles using the 
program Angle activities. This has 20 different activities to help students to identify angle 
properties. 

Use Angle activities 
(www.amblesideprimary.com/ambleweb/menta
lmaths/angleshapes.html). 

 
Download by right-clicking on the name of the 
program and choosing ‘Save target as …’. 
 

Explore a geometric 
problem and use 
alternate angles to 
prove the result. 
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Objectives Possible teaching activities Notes School resources 

 Problem solving 2 
Use applets to explore and solve problems involving angles and parallel lines. Use Problems 
about angles 1 and Problems about angles 2 (www.ies.co.jp/math/java/geo/angle.html) to 
explore a geometric problem. Use alternate angle properties to prove the result. 

Use Two tapes (www.ies.co.jp/math/java/geo/twotapes/twotapes.html) to explore the shape formed 
when one tape overlaps another. Use properties of parallel lines and angles to prove it. 
 

 

 

 

 
 

 

 Problem solving 3 
Set students some problems to solve in which they are required to find unknown angles 
identified by letters. 

For example, tell students that the diagram shows two shaded equilateral triangles. Ask them to 
calculate the size of angle x and angle y. 
 

 
Encourage them to start by marking on the diagram any angles that they know. For example, 
they could mark the angles of the equilateral triangles. 

Make sure that students know how to set out their solutions, justifying the steps that they take 
using suitable abbreviations. 

 

Example 1 
In this diagram, AB is parallel to CD. 
Find the size of angle x and angle y. 

 

Example 2 
The diagram shows two overlapping squares and a straight line. 
Find the size of angle x and angle y. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Oral and mental questions to be read to students 

• What 3-D shape has four vertices? 

• I am thinking of a solid shape. 
It has a circular base and one vertex. 
What is the mathematical name of this solid shape? 

• The net of a triangular prism is made from triangles and rectangles. 
How many of each shape are needed? 

   

Written questions 

I cut a sector from a paper circle. 

 

I join the two radii to make a 3-D shape. 
Which of the 3-D shapes on the right do I make? 

 

 

  

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. 

What are the coordinates of vertex P? 

 

 

  

 The diagram shows a right-angled triangle and three 
parallel lines. 
Calculate the size of angle x and of angle y. 

 

 

 
 

  

 The shape ABCD is a rectangle. BD is parallel to EF. 
Calculate the sizes of the angles x and y. 

 

 
 

 

  

 

Unit 7.14 
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GRADE 7: Data handling 2 

Pictograms, line graphs, grouped data, project work 

About this unit 
This is the third of three units on data handling 
for Grade 7. It extends the work in Unit 7.4, Data 
handling 1, and offers students an opportunity to 
work on a project. 

The unit is designed to guide your planning and 
teaching of mathematics lessons. It provides a 
link between the standards for mathematics 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. 
Supplement the activities where necessary with 
appropriate tasks and exercises from textbooks 
and other resources, including ICT. 

For extension or consolidation activities, look at 
the units for Grade 8 or Grade 6. 

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-life’ applications. 
 

Previous learning 
To meet the expectations of this unit, students should already be able to 
collect, represent and interpret data in charts and tables. They should be 
able to calculate a simple mean and find the median, mode and range of a 
small set of data. 
 

Expectations 
By the end of the unit, students will answer questions by collecting and 
classifying data, and constructing and interpreting pictograms, bar charts, 
pie charts and line graphs, on paper and using ICT. They will compare 
different representations of the same set of data to determine which are the 
most useful for their purpose. They will find the mean, mode, median and 
range of a set of data. They will present their conclusions in the context of 
the original problem, orally and in writing. 

Students who progress further will recognise possible sources of error in 
collecting and organising data and plan how to minimise the effect. They will 
use appropriate methods of data collection to answer a given question and 
will design a suitable questionnaire or data collection sheet. They will collect 
data from secondary sources, including the Internet. They will represent and 
interpret data in a range of charts and graphs, on paper and using ICT. They 
will compare two data sets using, for example, the mean, median or range, 
or the shape of the distribution. They will use diagrams and explanatory text 
to explain the solution to a problem and will support it with evidence. 
 

Resources 
The main resources needed for this unit are: 
• Internet access and computer with data projector 
• overhead projector (OHP) 
• spreadsheet software, such as Microsoft Excel 
• computers with Internet access and spreadsheet software for students 
• individual mini-whiteboards 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• data, information, collect, count, frequency, tally, tally chart, pictogram, 

bar chart, bar line graph, pie chart, line graph, axis/axes, vertical axis, 
horizontal axis, scale, interval, sector, label, title, table, row, column, 
heading, spreadsheet 

• statistics, average, mean, median, mode, range 
• sort, classify, criterion/criteria, category, Carroll diagram, Venn diagram, 

set, subset 
• discrete, continuous, group, class interval, hypothesis/hypotheses 
• problem, represent, interpret, solve, explain, justify, method, conclusion, 

results 
 

UNIT 7.15 
9 hours 
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Standards for the unit 

9 hours SUPPORTING STANDARDS 
Grade 6 standards 

CORE STANDARDS 
Grade 7 standards 

EXTENSION STANDARDS 
Grade 8 standards 

  8.8.1 Recognise possible sources of error in collecting 
and organising data and plan how to minimise the 
effect (e.g. bias, inappropriate grouping). 

  8.8.2 Choose and use an appropriate method of data 
collection to answer a given question (e.g. survey, 
experiment, data logging); design a suitable 
questionnaire or data collection sheet. 

  8.8.3 Collect data from secondary sources, including 
tables and lists from ICT-based sources such as 
CD-ROMs and the Internet. 

6.10.1 Collect data to answer a question. 

6.10.2 Represent data in tables and bar charts. 

6.10.3 Read and interpret graphs and charts, 
including bar charts and pie charts. 

 

7.11.1 Answer questions by collecting and classifying data, 
and constructing and interpreting: 
• tables, 
• bar charts and pictograms, 
• line graphs, 
• pie charts, 
on paper and using ICT. 

8.8.4 Represent data in charts and graphs, on paper and 
using ICT, including: 
• frequency tables; 
• bar charts and frequency diagrams for discrete 

and continuous data; 
• pie charts. 

6.10.4 Use ICT to generate graphs, charts and 
tables, including bar charts and pie charts. 

7.11.2 Compare different representations of the same set of 
data and determine which are the most useful for a 
given purpose. 

 

  8.8.6 Answer questions by interpreting data sets (e.g. 
draw conclusions, make predictions, and estimate 
values between and beyond given points). 

6.10.5 Calculate a mean and find the median of a 
set of data; draw conclusions about a set of 
data based on the shape of the graph and 
the mode or range. 

7.11.3 Calculate the mean of a small set of data; find the 
mode, median and range; distinguish between the 
purposes for which these are used. 

8.8.5 Compare in general terms two data sets using, for 
example, the mean, median or range, or the shape 
of distribution. 

1 hour 

Pictograms 

 
3 hours 

Line graphs 

 
2 hours 

Grouped discrete 
data 

 
3 hours 

Project work 

 

 

7.1.3 Present and explain solutions and conclusions in the 
context of the original problem, orally and in writing. 
 

8.1.3 Use diagrams and explanatory text to explain the 
solution to a problem and support it with evidence. 

Unit 7.15 
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Activities 

Objectives Possible teaching activities Notes School resources 

1 hour 

Pictograms 
Answer questions by 
collecting and classifying 
data, and constructing 
and interpreting: 
• tables, 
• pictograms. 

Compare different 
representations of the 
same set of data and 
determine which are the 
most useful for a given 
purpose. 

Revision: pictograms 
Display the pictogram on OHT 1 on the right about books borrowed from library. Draw attention to 
the key showing that one square represents 10 books. 
• How many books were borrowed on Sunday? How do you know? 
• On which day were most books borrowed? Why do you think this is? 
• What do you think the ‘half book’ on Wednesday represents? How many books were borrowed 

on Wednesday? 
• How many books were borrowed altogether over the week? 

Show students the data on OHT 2. Say that you want to represent the data on a pictogram. 
• What symbol could we use for the pizzas? 
• How many pizzas should each symbol represent? 
• How could we represent Wednesday and Thursday if one symbol represents 20? 
• Tell me one thing about Dial-a-Pizza. 

Discuss the advantages and disadvantages of presenting data in a pictogram as against a bar 
chart or pie chart. 

Practice 
Give students some data to represent as a pictogram on acetate sheets (some could use the Dial-
a-Pizza data). Once they have drawn a pictogram, ask them to develop a series of questions to 
ask others. Display some of the pictograms on the OHP and get students to ask their questions. 

OHT 1 

Books borrowed from library 

Sunday  

Monday  

Tuesday  

Wednesday  

Thursday  

 represents 10 books 
 

OHT 2 

Pizzas sold at Dial-a-Pizza 

Sun Mon Tues Wed Thu Fri Sat 

100 40 90 70 65 90 120  

 
This column is for 
schools to note their 
own resources, e.g. 
textbooks, 
worksheets. 

3 hours 

Line graphs 
Answer questions by 
collecting and classifying 
data, and constructing 
and interpreting line 
graphs, on paper and 
using ICT. 

Present and explain 
solutions and 
conclusions in the 
context of the original 
problem, orally and in 
writing. 

Interpreting line graphs 
Display the first graph on the right. Say that the graph has neither axis labelled but is a line graph. 
• What could this graph represent?  

Give students 3 minutes in pairs to prepare a story to match the graph. Get a pair to tell their story 
and to explain how they would label the axes. Repeat with other pairs. 

Say that the graph shows the level of water in a washing-up bowl. In this graph, every point on 
the graph has a meaning. Ask students to describe the changes in water level.  
• When is the container being filled? When is it being emptied? 
• How can we explain the vertical line on the graph? 
• How should we label the axes? 

Agree that the axes show height of the water and time. Discuss and choose suitable units. 

Repeat the story-telling exercise with the second graph. 

Emphasise that it is important to know the context of graphs in order to make sense of them and 
to interpret them properly. 
 

OHT 

 

 

Unit 7.15 
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Objectives Possible teaching activities Notes School resources 

 

Give out copies of the resource sheet on the right. Say that the graph shows Ali’s daily 
temperature in degrees Celsius. Make sure that students interpret the crosses and scale correctly. 
• Can we join up the crosses with straight lines? 

Get students to draw in straight lines with a ruler and pencil. Make sure that they understand that 
the lines joining the crosses show trends representing the change in Ali’s temperature from noon 
each day. Points on the lines between the crosses have no meaning. Ask: 
• For how many days was Ali’s temperature marked as more than 37°C? 
• Which date showed the largest change in temperature from the day before? 
• Estimate to one decimal place Ali’s highest temperature shown on the graph. 
• When was Ali’s temperature 38°C? 
• Explain why the doctor thinks Ali is recovering on 16 June. 
• What do you think Ali’s temperature was to one decimal place on 13 June? 

Resource sheet 

 

 

 

 

Constructing line graphs 
Remind students that, in the USA and the UK and some other countries, miles not kilometres are 
used to measure long distances. 8 kilometres are about the same as 5 miles. 

Have ready an OHT with just the axes and grid drawn. Number the horizontal axis in intervals of 
10 km and label it ‘kilometres’. Number the vertical axis in intervals of 10 miles and label it ‘miles’. 

Explain that we know that 80 kilometres is equivalent to 50 miles. Plot this point on the graph. Ask 
a student to plot the point to represent the statement ‘40 kilometres is 25 miles’. Ask another 
student to plot the point to represent the statement ‘zero kilometres is zero miles’. 
• What do you notice about the points on the graph? 

Agree that they lie on a straight line. Use a ruler to draw a line through the points. Write a title: 
‘Conversion graph: miles and km’. 
• How many miles is 20 kilometres? 

Demonstrate how the graph can be used to approximate the answer: up the 20-kilometre grid line 
to meet the line of the graph, then across to the vertical axis at about 12 miles. Repeat by 
converting 20 miles to kilometres, 40 miles to kilometres, 25 kilometres to miles. 

Give each student some squared paper to copy the graph. 

OHT 

 

 

 

 

Explain the temperature scales, Celsius and Fahrenheit. Say that 0°C is equivalent to 32°F, and is 
the freezing point of water, while 100°C is equivalent to 212°F, which is the boiling point of water. 

Using an OHT of a centimetre squared grid, model the construction of a graph to convert degrees 
Celsius to degrees Fahrenheit. Discuss the scales for the horizontal axis from 0°C to 100°C and 
for the vertical axis from 0°F to 220°F and how they will fit on the grid. Mark each of the points 
(0, 32) and (100, 212) with a cross. Join them with a straight line. Emphasise that the line does not 
pass through (0, 0) this time. 

Give out centimetre squared paper and ask students to complete their own graphs. Get them to 
label the axes and to give the graph a title. 
• On a day in May, it is 26°C in Sydney, and 75°F in Costa Rica. Which is warmer? 

Ask students to make up other questions that can be answered by using the graph. 
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Objectives Possible teaching activities Notes School resources 

 

Using ICT to construct a line graph 
Prepare some simple spreadsheets. Show students how to present data in a line graph. 

Ask students to work in pairs at computers. Get them to create their own table and to present the 
information in a line graph. 

Emphasise again that some line graphs merely show trends, and points on the lines between the 
plotted points have no meaning, e.g. a record of the sales each month of a new CD. On other 
graphs, such as a graph converting temperatures in degrees Celsius to degrees Fahrenheit, every 
point on the line has a meaning. 

 

 
 

 

2 hours 

Grouped discrete data 
Answer questions by 
collecting and classifying 
data, and constructing 
and interpreting: 
• tables, 
• bar charts. 

Present and explain 
solutions and 
conclusions in the 
context of the original 
problem, orally and in 
writing. 

Grouping data 2 
• Is it likely that most students will get between 30 and 35 marks out of 40 in a mathematics test? 

How can we make a good prediction? 

Ask students to discuss the question in pairs. Take feedback. Ask students what data they would 
need to collect to answer the question.  

Distribute the table of data on the right. Explain that the data are for 50 students in a test in which 
the maximum score is 40. The data are discrete and have a range of values. Explain that putting 
that data into groups might help to organise them but too many or too few groups will make 
interpretation difficult.  
• What is the range of this data? 

Invite students to suggest appropriate groupings. Call these class intervals. Explain that groupings 
must be unambiguous: we cannot have 0–10, 10–20, 20–30, for example, since it would not be 
clear what to do with a score of 10 or a score of 20. 

Ask students to work in pairs and to group and record the data in their own way. Ensure that 
different intervals are covered. With the whole class, look at different groupings and check totals. 

Remind students how to construct a bar chart. Show and discuss the OHT on the right, e.g. the 
first bar on the left represents the frequency of the numbers in the group 0–10, i.e. how many 
numbers there are in this group. 

Emphasise that the bars are labelled with the range, not the divisions between the bars. 
• Did most students get between 30 and 35 marks? 

Discuss responses. Confirm that it is not possible to tell from this graph. Give out squared paper 
and ask pairs of students to draw bar charts for their groupings. 

Compare bar charts with different intervals. Emphasise the need to use enough but not too 
many intervals. 
 

Table of data 
 

25 38 17 28 32 
9 28 27 36 37 
13 25 14 8 26 
30 31 32 19 25 
27 16 9 32 36 
35 31 30 15 21 
30 29 24 20 10 
12 32 34 27 36 
15 19 31 11 33 
30 32 18 25 26 

 

OHT 
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Objectives Possible teaching activities Notes School resources 
 Show the OHT on the right. Explain that normally a bar chart has gaps between the bars but this 

time the data has been grouped. Say that the first bar represents the numbers or frequency 
corresponding to the group 1 to 5, the second bar 6 to 10, and so on.  
• What data could have been grouped? 

Discuss examples. Say that the groups represent marks in a test. 
• Was the test an easy one? (no) 

Say that the groups represent the lengths of thorns on the stems of roses. 
• Were there more long or short thorns? (short) 

Say that the groups represent the numbers of concert tickets sold by a group of people raising 
money for charities. 
• What was the maximum number of tickets sold? (from 26 to 30 – it is not possible to tell the 

exact number) 

Discuss other contexts for the graph. 

OHT 

 

 

 

Interpreting a bar chart with grouped data 
Show the bar chart on the right. Give time for students to discuss the graph in pairs. 
• Which age group was the lowest proportion of the audience? 
• Estimate how many people saw the film altogether. 
• Were there more people over 30 or 30 and under? 
• How many eighteen-year-olds went to see the film? Can we tell? Why not? 
• What other questions could we not answer and why? 
• What type of film might this have been? Give reasons for your answers. 

(it could have been a family film because a lot of children and adults were in the audience) 

OHT 

 

 

 

Give out a resource sheet as on the right. Ask students to complete the table and the bar chart. 
• What three statements can you make using the information from the table or bar chart? 

Discuss their statements and correct any mistakes and misunderstandings. 

 

Resource sheet 

 

 
 
 
 
 

Time 
(          ) 

Frequency 

1–10  
 9 
  

31–40 13 
 7 

51–60   
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Objectives Possible teaching activities Notes School resources 

3 hours 

Project work 
Answer questions by 
collecting and classifying 
data, and constructing 
and interpreting: 
• tables, 
• bar charts and 

pictograms, 
• line graphs, 
• pie charts, 

on paper and using ICT. 

Compare different 
representations of the 
same set of data and 
determine which are the 
most useful for a given 
purpose. 

Calculate the mean of a 
small set of data; find the 
mode, median and 
range; distinguish 
between the purposes for 
which these are used. 

Present and explain 
solutions and 
conclusions in the 
context of the original 
problem, orally and in 
writing. 

Planning a survey 
Write on the board: ‘Young people don’t read many books.’ Discuss with the class how they would 
go about investigating this statement. Explain that it is best to write down any hypotheses before 
any data is collected.  

(For example, the following hypotheses could be investigated: 
• ‘Younger students read more books than older students.’ 
• ‘Students borrow books only from the school library.’ 
• ‘Students prefer to read fiction books.’ 
• ‘Students prefer to read magazines.’) 

Discuss issues such as: 
• choosing the sample; 

(discuss who and how many people they would ask – a sample size of 30 or more is usually 
considered to be adequate, so students could survey all the students in their class or in their 
grade or a sample from several grades) 

• how they would collect the data; 
(discuss advantages and disadvantages of sending people a questionnaire, or interviewing 
them and writing down answers) 

• designing a questionnaire; 
(discuss how questions such as ‘How many books have you read this week?’, ‘Do you borrow 
books from a library?’, ‘Do you prefer fiction or non-fiction?’, ‘Do you prefer to read 
magazines?’, could be written in a questionnaire, and how people would answer the questions 
unambiguously) 

• how to organise the data; 
(discuss how to classify the data and whether to group them or not) 

• what, if any, statistics to calculate; 
(discuss whether it would be useful to calculate averages or the range) 

• what kinds of graphs and charts to use to help interpret the data; 
(discuss the different types of graphs and charts they could use – see the notes on the right) 

• what kind of report to write. 

Explain that, when collected, the data will need to be analysed and conclusions drawn. This may 
involve calculating averages and/or drawing suitable diagrams. For example: the mean number of 
books read by students could be calculated; bar charts could be drawn to show the numbers of 
books read by older and younger students; pie charts could be drawn to show the different types 
of books that students read. In the report, reasons should be given why particular diagrams have 
been used. The conclusion, based on all the evidence, should include a reference to the original 
hypothesis. 

Bar charts are useful for visual impact and for 
comparison. The bars can be vertical or horizontal. 
For categoric data with single categories, such as 
favourite songs or number of letters in first name, 
gaps should be left between the bars. For grouped 
discrete data, such as age groups or test scores, no 
gaps should be left between the bars. 

Dual bar charts are used to compare two sets of 
similar data side-by-side, e.g. daily purchases of ice 
cream from a store over two different weeks. 

Composite bar charts are used to display data in a 
single bar to save space, e.g. lengths of lessons in 
different subjects in a school day. 

Pie charts show the proportions of different 
categories. They are used when the number of 
categories is small and visual impact is important, 
e.g. in magazines and in advertising. 

Line graphs are used to show patterns and trends, 
mainly for continuous data, e.g. profit of a company 
over a number of years, daily currency conversions, 
recording body temperature in hospitals. 

Pictograms are used when a picture symbol can 
help to convey meaning, e.g. the number of books 
borrowed each day from a library. 

 

 Get students to carry out a statistical survey. They could suggest their own project or choose one 
from a selection that you give them, such as: 
• Investigate the amount of space that is given to advertising in different newspapers. 
• Investigate the amount of time that is devoted to sport on TV. 
• Compare the weather in Doha with the weather in another large city for the month of January. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

The median of these five numbers is 12. 

5     5     12     13     20 

Write a set of four numbers that has a median of 12. 

   

Sara has three number cards. The mode of the three numbers is 5. 
The mean of the three numbers is 8. What are the three numbers? 

 

  

Which two numbers have a mean of 10 and a range of 8? 
 

  

This graph shows how high two rockets go during their flight. 
Estimate: 

a. how much higher rocket A reaches than rocket B; 

b. the time after the start when the two rockets are at the same 
height; 

c. how long rocket A was more than 200 m above the ground. 

 

 

  

Here are the long jump results for a boys’ school. They are measured 
to the nearest centimetre. 

Said jumped 315 cm. 
He says, ‘Only 2 people jumped further than me.’ 
Could he be correct? Circle YES or NO. 

Explain your answer. 

 

  

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. 

There are about 750 000 people in Qatar. The table shows roughly 
what percentage of people in Qatar are of different ages. 
 

under 15 15–39 40–59 over 59 

20% 35% 25% 20% 
 

Draw a pie chart below to show the information in the table.  
Label each section of your pie chart clearly with the ages. 

 

 
 

  

 

Unit 7.15 
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GRADE 7: Problem solving 

Problems and investigations using numbers and algebra 

About this unit 
This is the final unit for Grade 7. It focuses on 
problem solving, giving students opportunities to 
apply their knowledge and skills in number and 
algebra.  

The unit is designed to guide your planning and 
teaching of mathematics lessons. It provides a 
link between the standards for mathematics 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. 
Supplement the activities where necessary with 
appropriate tasks and exercises from textbooks 
and other resources, including ICT. 

For extension or consolidation activities, look at 
the units for Grade 8 or Grade 6. 

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-life’ applications. 

Previous learning 
To meet the expectations of this unit, students should already be able to use 
letters to represent numbers, and evaluate simple algebraic expressions by 
substituting positive whole numbers. They should be able to model and 
solve routine and non-routine problems by constructing and solving simple 
linear equations with integer coefficients (unknown on one side only), 
verifying the solution by substituting in the original equation. They should be 
able to plot the graphs of simple linear functions, and identify patterns in 
data or results. 
 

Expectations 
By the end of the unit, students will write simple linear expressions and 
formulae to model a situation, and will evaluate formulae and linear 
expressions by substituting integers for letters and using the correct order of 
operations. They will generalise the relationship between one term of a 
sequence and the next, or between the number of the term and the term, 
using words or symbols. They will use a straight line graph to estimate the 
value of y given the value of x, and vice versa and identify intercepts on the 
axes. They will model word problems by writing and solving linear equations 
or inequalities with integer coefficients (unknown on one or both sides, 
including brackets), and verify the solution. They will reason logically and 
choose appropriate mathematical techniques, including ICT, to solve non-
routine problems. They will explain their solutions orally and in writing. 

Students who progress further will evaluate linear expressions or 
formulae by substituting integer values of the variables, and determine 
whether integer values satisfy a given linear equation. They will represent 
and interpret routine and non-routine problems, presenting their reasoning 
concisely. They will formulate linear expressions or equations to model a 
situation, and solve problems by writing and solving linear equations or 
inequalities with simple fractional or decimal coefficients. They will 
generalise the relationship between one term of a sequence and the next, or 
describe the nth term, using symbols. Given the graph of a function, they will 
identify attributes such as points that lie on the graph, intercepts on axes and 
intervals where the function increases, decreases or is constant. 
 

Resources 
The main resources needed for this unit are: 
• overhead projector (OHP) 
• Internet access, computer and data projector 
• graph plotting software such as: 

Autograph 
(see www.autograph-math.com) 
Graphmatica 
(free from www8.pair.com/ksoft) 

• computers with Internet access and graph plotting software for students  
• calculators for students 
• sets of digit cards for students 
• individual mini-whiteboards 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• algebra, simplify, substitute, evaluate, formulate, expression, equation, 

linear equation or expression, formula/formulae, variable, like terms, 
coefficient 

• positive, negative, odd, even, multiple, factor, prime, square, square root, 
factor pair, perfect square, digit sum, consecutive numbers 

• calculate, calculation, operation, add, subtract, multiply, divide, sum, total, 
difference, product, quotient, greater than, less than, inverse 

• problem, investigation, classify, pattern, predict, represent, solve, explain, 
justify, generalise, prove, method, solution, systematic 

 

UNIT 7.16 
7 hours 
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Standards for the unit 

7 hours SUPPORTING STANDARDS 
Grade 6 standards 

CORE STANDARDS 
Grade 7 standards 

EXTENSION STANDARDS 
Grade 8 standards 

6.6.1 Use a letter to represent an unknown 
number or variable and write a simple 
algebraic expression in one variable to 
model a given situation. 

7.7.1 Write simple linear expressions and formulae to model 
a situation. 

8.4.4 Formulate linear expressions or equations to model a 
situation. 

6.6.3 Evaluate simple algebraic expressions 
and formulae by substituting numbers 
for words or letters. 

7.7.3 Evaluate formulae and linear expressions by 
substituting integers for letters and using the correct 
order of operations. 

8.4.3 Evaluate linear expressions or formulae by substituting 
given integer values of the variables. 

8.4.6 Determine whether given integer values satisfy a given 
linear equation. 

7.7.4 Solve linear equations or inequalities with integer 
coefficients (unknown on one or both sides, including 
brackets), and verify the solution. 8.4.7 Solve linear equations or inequalities with fractional 

coefficients (whole-number denominators), and simple 
cases of decimal coefficients; verify the solution. 

6.6.4 Solve simple problems by constructing 
and solving simple linear equations 
with integer coefficients (unknown on 
one side only), using inverse 
operations; verify the solution by 
substituting in the original equation. 

7.7.5 Solve problems by writing and solving linear 
equations. 

8.4.8 Solve problems by writing and solving linear equations or 
inequalities. 

6.7.3 Plot the graphs of simple linear 
functions (y given explicitly in terms of 
x); use the graph to find the value of y, 
given the value of x, and vice versa. 

7.8.5 Use a straight line graph to estimate the value of y 
given the value of x, and vice versa; identify intercepts 
on axes. 

8.5.7 Given the graph of a function, identify attributes such as 
points that lie on the graph, intercepts on axes and 
intervals where the function increases, decreases or is 
constant. 

6.1.5 Identify patterns in data or results, 
generalising where appropriate. 

7.8.3 Generalise the relationship between one term of a 
sequence and the next, or between the number of the 
term and the term, using words or symbols. 

8.5.3 Generalise the relationship between one term of a 
sequence and the next, or describe the nth term, using 
symbols. 

8.2.4 Use mental, written and calculator methods for the four 
operations to solve problems involving whole numbers, 
decimals, money or measures, interpreting the calculator 
display and rounding answers appropriately. 

6.2.13 Solve non-routine problems involving 
whole numbers. 

7.2.13 Solve non-routine problems involving whole numbers. 

8.3.4 Solve routine and non-routine problems involving 
fractions, percentages, ratios or proportions. 

 7.1.1 Model or represent mathematical problems from a 
range of contexts; changing from one representation 
to another as appropriate. 

8.1.1 Represent and interpret problems and solutions in 
algebraic form, using correct terms and notation. 

 7.1.2 Choose and use appropriate mathematical techniques 
and tools to solve a problem, including ICT. 

 

 7.1.4 Use logical reasoning to establish the truth of a 
statement. 

 

3 hours 

Whole-number 
problems 

 
1 hour 

Problems 
involving 
squares and 
square roots 

 
3 hours 

Using algebra to 
solve problems 

 

 7.1.3 Present and explain solutions and conclusions in the 
context of the original problem, orally and in writing. 

8.1.4 Present a concise, reasoned argument orally, in writing 
and by using symbols. 
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Activities 

Objectives Possible teaching activities Notes School resources 

3 hours 

Whole-number 
problems 
Solve non-routine 
problems involving whole 
numbers. 

Use logical reasoning to 
establish the truth of a 
statement. 

Present and explain 
solutions and conclusions 
in the context of the 
original problem, orally 
and in writing. 

Digit problems 
Write this problem on the board. 
 Use all the digits 1, 2, 3, 4 and 5. 

Write one digit in each box. 
Make the product as large as possible. 

  ×  

Establish that the aim is to make the largest product by placing one of the digits 1, 2, 3, 4 and 5 in 
each box. 
• What would you choose for the hundreds digit of the first number and the tens digit of the 

second number? Why? (4 and 5, because they are in the most important places, and will 
ensure that the product is at least 400 × 50 or 500 × 40 = 20 000) 

• What would you choose for the units digits of the two numbers? Why? (1 and 2, because they 
are in the least important places) 

• What will the tens digit of the first number be? (3) Why? (because it is the next largest digit and 
the tens place is more important than the units place) 

• What possibilities could we try for the two numbers? 

Draw out the four possibilities and list these on the board: 
 531 × 42       431 × 52       532 × 41       432 × 41 
Ask students to use their calculators to establish which of these is the largest product:  

431 × 52 = 22 412  

Stress that the approach has been a combination of reasoning and the use of the calculator, not 
just calculator work. 

Now ask the class to work in pairs to establish the smallest product: 245 × 13 = 3185. 

Give out the resource sheet on the right. Ask the class to do the problems, working in pairs. They 
might find it helpful to use a set of digit cards from 1 to 9. Circulate as the pairs work, asking them 
questions such as: 
• How have you approached this problem? 
• Which would be larger: 54 × 3 or 53 × 4? How can you tell without working out the calculation? 
• How do you know that the units digit must be 6? Are there any other possibilities? 
• Have you checked your solution? 

Solutions to the problems on the resource sheet are: 
1 82 × 64 = 5248 
2 54 × 3 = 162 
3 Smallest product: 2456 × 13 = 31 928 

Largest product: 6321 × 54 = 341 334 
 

Problems 
1 Use all the digits 2, 4, 6 and 8. 

Write one digit in each box. 
Make the product as large as possible. 

  ×  
2 Use all the digits 1 to 6. 

Write one digit in each box to make the answer 
correct. 

  ×  =  
3 Use all the digits 1, 2, 3, 4, 5 and 6. 

Write one digit in each box. 
  ×  
 What is the smallest product that you can make? 

What is the biggest product that you can make? 

 
This column is for 
schools to note their 
own resources, e.g. 
textbooks, 
worksheets. 
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Objectives Possible teaching activities Notes School resources 

 Missing-digit problems 
Write this problem on the board. 
 Each box represents a missing digit.  

Write a digit in each box to make the calculation correct. 
You can use a digit more than once. 

 2   ×  7  =  1 7  

Establish that the aim this time is to fill in the missing digits, choosing from the set of digits 0 to 9. 
Digits can be used more than once. 

Ask the class to work in pairs to discuss how to approach the problem. Take feedback. 
• What can you tell me about this problem that would get us started? (the hundreds digit in the 

first number must be 1 or 2) Why? (if it were 3 or more, the product would be at least  
300 × 7 = 2100, which is too big) 

• Can we eliminate either 1 or 2 as the hundreds digit of the first number? (it cannot be 1, 
because the first number would then be less than 130, and 130 × 7 = 910, which is too small) 

Write a digit 2 into the hundreds place of the first number. 

Ask the class to work in pairs again to discuss the next steps. Encourage students to use their 
calculators. Take feedback. 

Most pairs will have experimented, using trial and error, and come up with the correct answer of  
225 × 7 = 1575. Write the digits in the boxes. 

Give each pair of students a copy of the resource sheet on the right and ask them to solve the 
problems using their calculators. Take feedback and discuss methods and solutions. 

Solutions 
a. 223 + 93 = 316 e. 93 × 86 = 7998 
b. 773 – 54 = 719 f. 132 × 45 = 5940 
c 19 × 12 = 228 g. 37 × 49 = 1813 
d. 342 = 1156 

Resource sheet 
Each box represents a missing digit. 
Work out what the missing digits are. 
Write them in the boxes. 
a. 2   + 3 = 316 
b. 7  – 4 = 719 
c. 9 × 1  = 228 
d. (3 )2 = 11 6 
e. 93 × 8  = 7 8 
f. 1 2 × 4  = 5940 
g. 3  × 9 = 1813 
 

 

 Digit card problem 
This puzzle is best tackled in groups of two or three students. Give each pair of students a set of 
digit cards from 1 to 9. Draw on the board the 3 by 3 grid shown. 

Show that the three-digit number in the second line is twice that in the top line; the number in the 
bottom line is three times that in the top line; and all the digits from 1 to 9 have been used. 

There are three other ways of arranging the digits 1 to 9 like this. Ask the groups to find them 
using their digit cards to help. 

Let the groups work on the solution for 10 minutes. If little progress has been made, suggest that 
the first digit in the top left-hand corner must be 1, 2 or 3. Discuss the reasons why: these are the 
only digits that, when multiplied by 3, are still less than 10 and do not generate a ‘carry’ digit. 

Solution 
The three other possible starting numbers are 219, 273 and 327. 
 

 

1 9 2 

3 8 4 

5 7 6 
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Objectives Possible teaching activities Notes School resources 

 Problem solving using ICT 
Get students to use Number puzzles to complete magic triangles and squares. There are four 
different puzzles in the applet. 

When students have completed their work at the computers, ask them to write up their work to 
explain the approach they adopted, their solutions and their reasoning. 

Number puzzles 
(nlvm.usu.edu/en/nav/category_g_3_t_1.html) 

 
 

 

Problem 1 
This problem is best done in groups of two or three. 

Write the number 55 on the board. Tell the class that this is a special number. Explain that if you 
square the number (to get 3025) and split the result into two parts, 30 and 25, then add the two 
parts, you get the number you started with (55). That is, 
 552 = 3025, 30 + 25 = 55 

The problem is to find another two-digit number with the same property. 

Solutions 
There are two solutions: 99 and 45. 

  1 hour 

Problems involving 
squares and square 
roots 
Solve non-routine 
problems involving 
numbers. 

Present and explain 
solutions and conclusions 
in the context of the 
original problem, orally 
and in writing. 

Problem 2 
This is a puzzle for students to work on in twos or threes. 

Show an OHT of the diagram on the right, or make and hand out copies. Show that the sum of the 
squares of the top two numbers (16 and 2) is given by: 
 162 + 22 = 256 + 4 = 260 
and that the sum of the squares of the bottom two numbers is the same: 
 142 + 82 = 196 + 64 = 260 

Ask students to complete the pattern so that the sum of the squares of any two adjacent numbers 
is equal to the sum of the squares of the two numbers opposite. Numbers used must be in the 
range 0 to 50 and each number must be used only once. Encourage students to use calculators to 
help them. 

Let the groups work on the solution for 10 minutes. If little progress has been made, say that the 
differences between the squares of opposite numbers will always be 192. If some students are still 
struggling after a further 5 minutes, then you can help by giving them some of the missing 
numbers one at a time. 

Solution 
The completed diagram is shown on the right.  
 

OHT or resource sheet 
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Objectives Possible teaching activities Notes School resources 

Solving problems by writing equations 
Ask students to think of a number and then multiply by 5 and add 7. Write on the board: 
 5x + 7 =  

Ask a student for their answer. Write it in the space, for example: 5x + 7 = 52. 

Ask other students to tell you what the original number was, and how they found it. Remind them 
of methods of solving linear equations, such as using inverse operations or balancing both sides. 
Check the answer by substituting in the original equation. 

Practice 
Give some similar problems for students to solve by writing and solving equations. 

Examples 
• I think of a number, double it and add 1. The 

answer is 33. What is my number? 
• I think of a number, double it, and add 5. The 

answer is the same as the number plus 12. What 
is my number. 

• I think of a number, square it and subtract 5. The 
answer is 31. What is my number? 

• I add 3 to my number and multiply the result by 4. 
The answer is 48. What is my number? 

 3 hours 

Using algebra to solve 
problems 
Write simple linear 
expressions and formulae 
to model a situation. 

Evaluate formulae and 
linear expressions by 
substituting integers for 
letters and using the 
correct order of 
operations. 

Solve linear equations or 
inequalities with integer 
coefficients (unknown on 
one or both sides, 
including brackets), and 
verify the solution. 

Solve problems by writing 
and solving linear 
equations. 

Use a straight line graph 
to estimate the value of y 
given the value of x, and 
vice versa; identify 
intercepts on axes. 

Model or represent 
mathematical problems 
from a range of contexts; 
changing from one 
representation to another 
as appropriate. 

Choose and use 
appropriate mathematical 
techniques and tools to 
solve a problem, including 
ICT. 

[continued] 
 

Using graphs 
• A taxi driver has a fixed charge of QR 10, and he charges QR 3 per km. The total cost of a taxi 

ride is QR 28. How far was the journey? 

Use graph plotting software to show the class how the taxi charges could be represented on a 
graph of the equation y = 3x + 10.  

Discuss the axes needed, and the scales to be used: the vertical axis from 0 to 40 and the 
horizontal one from 0 to 10. 

Discuss the solution when y = 28, reading the estimated solution from the graph (x = 6). Check by 
substituting back in the original equation. 

Stress that the intercept on the y-axis represents the fixed charge of QR 10, and that the slope of 
the graph (the gradient) represents the charge per kilometre. 

Use the graph to estimate the answer to other problems, such as: 
• Estimate the charge for a journey of 9 km. 
• If the charge was QR 15, how far was the journey? 

Practice 

Give students a similar problem to explore. 
• A car driver fills his car with 53 litres of petrol (gas). The car uses 0.2 litre of petrol for every 

kilometre that it travels. Estimate: 
 – how much petrol is left in the tank after the car has travelled 120 km; 
 – how far the car has travelled when there are 25 litres left in the tank; 
 – how far the car can travel on a full tank of petrol.  
 

Taxi charges 
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Objectives Possible teaching activities Notes School resources 

[continued] 
Use logical reasoning to 
establish the truth of a 
statement. 

Generalise the 
relationship between one 
term of a sequence and 
the next, or between the 
number of the term and 
the term, using words or 
symbols. 

Present and explain 
solutions and conclusions 
in the context of the 
original problem, orally 
and in writing. 

Problem solving using ICT 
Tell the class that pattern spotting is an important technique for solving problems or puzzles. 
Explain that much of mathematics has a pattern to it. 

Use Alien formulas. This simulates a spreadsheet. The task is to work out nine formulas. There 
are five levels of difficulty for each activity. Choose one of the activities and demonstrate how to 
solve the problem at three of the five levels of difficulty. Get students to work in pairs at the 
computers. Assign to each pair a level of difficulty according to their mathematical ability. Ask the 
pairs to find the remaining formulae. 

Use Alien functions. This simulates a calculator with nine extra buttons. The task is to work out 
what function each of these buttons carries out. As before, demonstrate how to find the function of 
one of the buttons, then get students to work in pairs to find the functions of the other buttons. 

Take feedback from students on how they tackled the problems. 

Using ICT 
Alien formulas 
(www.mathsonline.co.uk/nonmembers/resource/alg
ebra/index.html). 

 
Alien functions 
(www.mathsonline.co.uk/nonmembers/resource/alg
ebra/index.html) 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

The angles in a triangle are k, k plus ten and k plus twenty. 
What is the value of k? 

   

The first odd number is 1. What is the hundredth odd number?    

There are 32 teams in a knockout tournament. 
In the first round there will be 16 matches. 
How many matches will there be altogether? 

   

I pay ten riyals for a birthday card and a stamp. 
The card costs nine riyals more than the stamp. 
How much does the card cost? 

   

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. 

The diagram shows a rectangle. Its dimensions are 3a by 5b. 
Write simplified expressions for the area and the perimeter of this 
rectangle. 

A different rectangle has area 12a2 and perimeter 14a. 
What are the dimensions of this rectangle? 

 

 
 

  

 Write the missing digits. 
323 × 7 = 15 18  

 

  

 The perimeter of a rectangular swimming pool is 116 metres. 
The length of the swimming pool is 22 metres longer than the width. 
What is the width of the swimming pool? 
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