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Overview

3.1
Ratio

3.2
Speed, time and distance

3.3
Direct proportion problems

3.4
Best buys

3.5
Density

In this chapter, pupils will learn what a ratio is, how to simplify a ratio and express it as a fraction. They will divide amounts into given ratios and solve problems. Pupils will then look at speed-distance-time problems, and then study direct proportion using the unitary method, which leads onto best buys. The chapter concludes with a section on density, mass, and volume problems.

Context

There are many practical uses of ratio and proportion; the chapter covers the most commonly used. This includes recipes, mixing paints, looking at speed over time, density, and especially looking at best buys.

AQA A references

AO2 Number and algebra: Using and applying number and algebra

3.1–3.5
2.1a “select and use appropriate and efficient techniques and strategies to solve problems of increasing complexity, involving numerical and algebraic manipulation”

AO2 Number and algebra: Numbers and the number system

3.1
2.2f “use ratio notation, including reduction to its simplest form and its various links to fraction notation”

AO2 Number and algebra: Calculations

3.1
2.3f “divide a quantity in a given ratio”

AO2 Number and algebra: Solving numerical problems

3.1–3.5
2.4a “draw on their knowledge of operations and inverse operations ... in order to select and use suitable strategies and techniques to solve problems and word problems, including those involving ratio and proportion ... and compound measures ...”

AO2 Number and algebra: Equations, formulae and identities

3.1–3.5
2.5f “set up simple equations; solve simple equations ...”
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Answers to diagnostic Check-in test

1
a
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1


b
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c
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d
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2
£36
b
2.5 cm
c
224 litres
d
72 kg

3
2.5 hours

Chapter 3 • Ratios and proportion • Check-in test

1
Simplify these fractions by cancelling.


a
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15

 =


b
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18

 =


c
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 =


d
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 =

2
Find the following quantities.


a
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 of £48


b
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1

 of 20 cm


c
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 of 336 litres


d
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4

 of 90 kg

3
If I am in a car travelling at 60 mph, how long will it take me to drive 150 miles?
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Incorporating exercises:
3A, 3B, 3C

Homework:
3.1a, 3.1b, 3.1c


Examples:
3.1a, 3.1b, 3.1c
Key words

common units
ratio

fraction

Learning objective(s)

•
simplify a ratio

•
express a ratio as a fraction

•
divide amounts into given ratios

•
complete calculations from a given ratio and partial information

Prior knowledge

Pupils should know the times tables up to 10  10, how to cancel fractions, how to find a fraction of a quantity, and how to multiply and divide both with and without a calculator.

Starters

· Give the pupils fractions to cancel, for example 
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, 
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, 
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, 
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15

.

· Practise converting between metric units by asking quick-fire questions around the class.

· Give the pupils divisions, such as 500 g ÷ 10, 5 kg ÷ 10, 5 hrs ÷ 10, 5 hrs ÷ 3, £5 ÷ 25.

· Put pairs of fractions on the board, with either the numerator or denominator from one fraction missing. Ask for the missing number to make the fractions equivalent.


For example, 
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Main teaching points

Pupils need to know that a ratio is a way of comparing the sizes of two or more quantities. The quantities must be of the same units, for example cm to cm. If the units are different then one must be converted before simplifying. This is because a ratio does not have units. A ratio can be expressed as a fraction. The denominator of the fraction is obtained by adding the number of parts in the ratio.

To divide (split up) amounts into given ratios, find the total number of shares (or parts). Divide by this and then multiply by the number of shares each receives. For example, when dividing 500 in the ratio of 2 : 6, divide 500 by 8 and then multiply the answer by 2 or 6 to find each share.

Common mistakes

Not changing to a common unit. In expressing 3 : 5 as a fraction, simply writing this as 
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Differentiation

In the section ‘Dividing amounts into given ratios’ in the Pupil Book, give lower achieving pupils just the Example 3 version.

Plenary

For each section, check understanding by going through the last two questions in Exercises 3A, 3B and 3C.

Incorporating exercise:
3D

Homework:
3.2


Examples:
3.2
Key words

distance
time

speed

Learning objective(s)

· recognise the relationship between speed, distance and time

· calculate average speed from distance and time

· calculate distance travelled from the speed and the time

· calculate the time taken on a journey from the speed and the distance

Prior knowledge

Pupils must know how to multiply and divide.

Starter

Talk about the different measurements used when dealing with speed, distance and time. Go over the meaning of mph, kph, km/h, m/s.

Main teaching points

The simplest way to explain the relationship between speed, distance and time is to think of miles per hour.

Pupils will be familiar with this, even if they have not met it formally before. Once this is written as 
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it is usually easy for pupils to see that speed is how quickly one goes for a given distance over a given time.

Speed is therefore distance divided by time. We can write this as a rule (or formula):


speed = 
[image: image23.wmf]time

distance


Show the pupils how to rearrange the rule to find time and distance. Using simple examples that pupils can work out in their heads will help with forming the general rules.


speed =
[image: image24.wmf]time

distance

 speed =
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distance

 distance = speed  time
Explain that the speed that is being calculated is an average for the journey time.

Common mistakes

Confusing decimal parts of an hour with hours and minutes, for example writing 3.50 h as 3 h 50 min.

Plenary

Simple, quick-fire questions that pupils can work out in their heads will check understanding.

For example, what is my speed if I travel 12 miles in:

a
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 hour,   b 2 hours,   c 3 hours,   d 4 hours,   e 6 hours,   f 12 hours,   g 24 hours?

(a 24 mph,   b 6 mph,   c 4 mph,   d 3 mph,   e 2 mph,   f 1 mph,   g 
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 mph)

Incorporating exercise:
3E

Homework:
3.3


Examples:
3.3
Key words

direct proportion
unitary method

Learning objective(s)

· recognise a direct proportion problem

· solve a problem involving direct proportion

Starter

Say to your pupils, “I have five blue counters, three green counters and two red counters.” Ask for some statements that use ratio and proportion.

Main teaching points

Two quantities are in direct proportion if their ratio remains constant when the quantities increase or decrease. The easiest way to solve problems of direct proportion is to use what is known as the unitary method. This is where the value of ‘one’ is established. This is the constant factor that links the two quantities.

Plenary

Write a simple recipe on the board for six people. Ask the pupils what would be needed for one person, two people, 12 people, etc.

For example, Macaroni and Broccoli Cheese (serves 6)

240 g macaroni

75 g butter

75 g flour

600 ml milk

240 g cheese

300 g broccoli 

45 ml breadcrumbs

Incorporating exercise:
3F

Homework:
3.4


Examples:
3.4
Key words

best buy

Learning objective(s)

· find the cost per unit weight

· find the weight per unit cost

· find which product is the cheaper

Prior knowledge

Pupils must know how to multiply and divide.

Starter

Ask quick questions to revise pupils’ knowledge of proportion. For example:

· If one item costs 35p how much will four items cost? (£1.40)

· If six items cost 90p, how much for one, 12, three, etc.? (15p, £1.80, 45p)

Main teaching points

Any pupils who shop in supermarkets will have met best buys before. Most supermarkets now show a unit or 100g cost alongside the total cost of a product. Make sure that your pupils really read the instruction, for example “find the cost per unit weight”. The key to answering these questions is in the wording. Per means divide, so cost per unit weight means cost divided by weight. Similarly weight per unit cost means weight divided by cost. Once this is understood solving these kinds of problems becomes simpler.

The smaller the unit cost the better value an item is. The greater the weight per unit cost the better value it is.

Common mistakes

Not making the units the same for each item. Not realising which is the best buy once the calculations are complete.

Plenary

Ask the pupils if they think the larger quantities will be proportionally cheaper than the smaller. Why might it not always be the best option to buy the biggest?

Incorporating exercise:
3G

Homework:
3.5


Examples:
3.5
Key words

density
volume

mass

Learning objective(s)

· solve problems involving density

Prior knowledge

For this exercise, weight and mass are considered the same thing.

Starter

Put the distance–speed–time triangle on the board, and ask a few basic questions such as:

· when speed = 30 mph, time = 2 hours, find the distance (60 miles)

· when distance = 20 m, time = 4 s, find the speed (5 m/s)
ARTWORK
· when distance = 100 m, speed = 25 m/s, find the time (4s)

Main teaching points

If the pupils are used to the speed–distance–time triangle, then the density–mass–volume triangle should be easily accessible. 

Common mistakes

Using the wrong formula, for example d = m ( v.
Plenary

Ask a pupil to draw the mass–density–volume triangle on the board.

Ask quick-fire, simple questions, using all versions of the formula.

For example, find the density, if mass = 2 kg and volume = 10 cm3 (0.2 kg/cm3).

Find the mass, if density = 2 g/cm3 and volume = 25 cm3 (50 g).

Find the volume, if mass = 50 g and density = 5 g/m3 (10 m3).
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