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Bar Models and Secondary Mathematics
Lesson X: Preparation for Bar Models
Australian Curriculum: Mathematics (Years 7 and 8)
[bookmark: _Hlk511987091]ACMNA123: Select and apply efficient mental and written strategies and appropriate digital technologies to solve problems involving all four operations with whole numbers.
ACMNA152: Compare fractions using equivalence.
ACMNA153: Solve problems involving addition and subtraction of fractions, including those with unrelated denominators.
ACMNA155: Express one quantity as a fraction of another, with and without the use of digital technologies
· Using authentic examples for the quantities to be expressed and understanding the reasons for the calculations.
Lesson abstract 
[bookmark: _Hlk511987121]This lesson provides a concise introduction to the bar model method. Students are familiarised with the two most commonly used bar models (Part-Whole and Comparison models), using selected worded problems as exemplars. Students then use the bar models as a scaffold to solve the problems.
Mathematical purpose (for students)
Bar models are useful when solving worded problems.
Mathematical purpose (for teachers)
This lesson is an upskill precursor lesson to prepare students who have not previously used bar models for the reSolve unit ’Bar Models and Secondary Mathematics’. The aim is to give students sufficient understanding of the techniques involved to be able to advance to any of the remaining lessons in this unit. The worded problems use whole numbers, fractions and the four operations. 
The lesson focusses on the two most frequently used types of bar models. Some more complex bar models that occur in later lessons rely on similar ideas. While studying the examples, students’ attention should be primarily focused on the techniques of representing to create a bar model, and how to then use that information to solve a problem. Polya’s problem-solving steps (Understand, Plan, Do, Check) are introduced to provide a structured framework to apply to problem solving. The intention is to provide students with a flexible tool to help in solving problems. 
	Lesson Length
	50 - 100 minutes 

	Vocabulary Encountered
· Bar model
· Part-whole model
· Comparison model

	Lesson Materials
· Slide show ST4_Secondary_Xa_Preparation.pptx
· Student Sheet 1 - Bar Model Examples XA (1 per student)
· Student Sheet 2 - Bar Model Examples XB (1 per student)
· Calculators as desired
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	THE BAR MODEL METHOD




	We value your feedback after these lessons via <https://www.surveymonkey.com/r/G6VGPZ8>
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Structure of Lesson
[bookmark: _Hlk510599703]Introduction
Explain the purpose of the bar model method to students. It is a tool that can be used in many mathematical topics to help solve problems. Later lessons in the unit show how it can be applied in number, algebra, percentage and ratio. 
(The Bar Model Method Teachers’ Guide gives a summary of the bar model method, and the worked examples provided in these units illustrate in detail how the method works.) 
Hand out Student Sheet 1 - Bar Model Examples XA which gives the text of all the worked examples.  Solutions are given in the slide show ST4_Secondary_Xa_Preparation.pptx. 
Worked Examples
Part-Whole Bar Model
Introduce students to the part-whole bar model by discussing Worked Example 1 (see below). 
The Part-Whole Model is used for problems that involve one whole (i.e. a quantity) being divided into two or more parts. We use the part-whole model to find one part of a quantity given the whole and other parts (or the whole, given the quantities of parts).
Part
Part
Whole
Part



Five worked examples  demonstrate the range of different ways in which either information is used to construct a bar model, or how a bar model is used to facilitate solving a problem. The slide show  ST4_Secondary_Xa_Preparation.pptx shows solutions to these worked examples. 
It is intended that teachers choose how many and which examples to use for demonstration with the class, given the individual class background, and similarly adjust the amount of individual practice. Some examples involve only whole numbers; others involve fractions. Some classes might need examples with simpler numbers first.
The solution steps to some examples are aligned with Polya’s problem solving steps of ‘Understand, Plan, Do and Check’. Further details are given in the Bar Model Method Teachers’ Guide. Teachers can decide to what extent they wish to emphasise this approach in their teaching. 
Comparison Model
Introduce using Worked Example 6 (see below). 
[image: ]The Comparison Model is used with problems that involve comparison of two or more quantities. 
Two or more horizontal bars and drawn and they are typically aligned in a column, so that the difference in lengths can be clearly seen. Looking at the model assists students to plan how to find unknown quantities from the information provided. Using the model, students work out one or more of the unknown quantities (or differences between quantities) using the other information provided. Dotted lines are added (as appropriate) to highlight the alignment of the bars and the difference between bars.
Four worked Comparison Model Examples have been strategically chosen to demonstrate the range of different ways in which either information is used to construct comparison bar models, or how they are used to facilitate solving a problem. The slideshow ST4_Secondary_Xa_Preparation.pptx has solutions to these worked examples. 
As above, teachers should choose how many and which examples to demonstrate. Some examples involve only whole numbers; others involve fractions. 
Main points
Through the worked examples, draw out the following points:
· Bar models are used as a way to help organise information in a problem into a diagram, to help us see how to solve it.
· The lengths of the bars represent the sizes of the quantities in the problem, but the lengths do not need to be drawn exactly in proportion.
· Sometimes you need more than one bar to solve a problem.
· There is no ‘exactly right’ way of drawing bars – the aim is to draw a model that helps you to solve the problem.
· [bookmark: _Hlk510600575]Constructing the model sometimes needs to be an iterative process. For example, the initial lengths of the bars might need to be adjusted to usefully show the relationships in the problem.
· Creating a ‘unit’ to represent a number of items in a problem can sometimes be helpful.
· Using Polya’s four steps of problem solving (Understand, Plan, Do, Check) can help as a structured approach to problem solving.
Consolidation and Conclusion
Hand out Student Sheet 2 - Bar Model Examples XB which has a selection tasks for students to practice creating bar models. Select or modify these tasks as necessary. It is likely that some students may require additional straightforward tasks. Answers can be found in Teacher Sheet - Bar Model Solutions XB.
[bookmark: _Part-Whole_Model_-]Conclude the lesson by summarising the key points regarding the bar models introduced in this lesson. The points given above are important, and students to can also contribute their own observations about successfully drawing bar models. 
Part-Whole Model - Worked Examples
Example 1 (Subtraction of whole numbers)
Dad went to the grocers and bought 2 rock melons and $3 worth of grapes. He spent $10 overall. 
How much did each rock melon cost?

Walk through the example with students using the slide show ST4_Secondary_Xa_Preparation.pptx and the following discussion points.

First, draw a bar model to represent the cost of the fruit. Some pertinent questions to ask whilst completing this are:
· What is the whole cost? (ANS: From the question – $10)
· What are the parts? (ANS: of the costs of 2 rock melons and of the grapes)
· Mark the data and the unknown on the bar model. 
$10
$3
1 Rock Melon
1 Rock Melon
Grapes
?

Cost of 2 rock melons	= 10 – 3
= 7
Cost of 1 rock melon 	= 7 ÷ 2
=3.50
Each rock melon costs $3.50
Check
Cost of 2 rock melons + cost of grapes = 3.50 + 3.50 + 3 = $10. 
This is in line with the information in the question.



Example 2 (Multiplication and division of whole numbers)

A gardener sold 2760 tulips and 2944 roses to 8 florists. 
Each florist bought the same number of tulips and the same number of roses.
One of the florists, Joanne, arranged some tulips and some roses in each vase.
There were 15 tulips in each vase. Each vase also had an equal number of roses.
(a) How many tulips did each florist buy?
(b) How many vases were there?
(c) How many roses did Joanne put in each vase?

(a) First draw a bar model to represent the tulips. Some pertinent questions to ask, to help when doing this are:
· What is the whole? (ANS: from the question – 2760)
· How many parts are there? (ANS: from the question – 8)
· What is the value of each part? (ANS: calculated – 345)
[image: ]

2760  8 = 345

Each florist bought 345 tulips.


(b) [image: ]Draw an enlarged version of the bar model from (a), by drawing a rectangle to represent 345 tulips (and label it). Some pertinent questions to ask, when doing this are:
· How many groups of “15” are there in 345?
· How would you represent this in the bar model? 
· From the bar model, how many vases were there? (calculated – 23)

345  15 = 23
There were 23 vases. 

(c) How many roses did Joanne put in each vase? 

First draw a bar model to represent the roses. Hint: Recall the method in Part (a)
[image: ]
Check
How do you know that you are correct?  
· For (a), check that you divided 2760 by 8 correctly.
· For (b), check that you divided 345 by 15 correctly.
· For (c), check that your method is correct. Step 1 calculate the number of roses Joanne bought. Step 2, find the number of roses Joanne put in each vase.

Example 3 (Subtraction of Fractions)

Abby’s mother loves to bake. She had  of a tray of eggs. 
She used  of the tray of eggs to bake chocolate chip cookies.  

(a) What fraction of the tray of eggs was Abby’s mum left with after she baked the chocolate chip cookies?
(b) Abby’s mum used  of the remaining eggs on the tray to make some scones for breakfast the next day. What fraction of the tray of eggs was she left with?
(c) If Abby’s mum had 9 eggs left on the tray after making scones, how many eggs were there in the tray at first?


Walk through the example with students using the slideshow as a prompt.
(a) Construct a bar model to represent the tray of eggs. The following questions may help as a prompt:
· How many divisions will there need to be in the bar model, to allow us to show the fractions of an egg carton in this question? (Mark in 12 divisions)
· What fraction of the carton of eggs was unused at the start? What fraction was empty? (Show 10/12 and 2/12 respectively)
· What fraction of the carton of eggs was used to make the cookies? (show 4/12)
[image: ]

(b) Create a new version of the model, to show ¼ of the remaining eggs
This will require the number of divisions in the model to be changed, so that the remaining eggs are divided into four groups.
Connect the two versions of the model with dotted lines, to demonstrate what is equivalent between them. Some prompts include:
· From the new model, how many divisions are there in the whole carton now?
· After ¼ of the remaining eggs have been used, what fraction of the whole carton still has eggs in it?
[image: ]

Eggs remaining:  –    =     –    =   

Abby’s mum was left with  of the tray of eggs.





(c) Create a new version of the model, showing the full groups and the empty groups. Note that the groups then become “units”, to represent a set number of eggs. The following questions may help as a prompt:
· How many groups, or units of eggs are left? (3, from part b)
· How many eggs are left (9, from the question)
· How might we work out how many eggs are in 1 unit? (divide 3 into 9)
· Are the total divisions the same? (no). How might we figure out how many eggs in one of the original divisions?
· From this, can we work out how many eggs there were in the beginning?
[image: ]
Example 4 (Fraction of a set and fraction of a remainder)
Henry gave $520 of his weekly salary to his parents and spent  of the remaining salary on transport.
He spent another $290 on food.
The amount of money he had left was  of the amount he spent on transport.
How much was his weekly salary?
Understand 
· How do we represent “  of the remaining salary” in the bar model? (ANS: Divide the remaining salary into 5 equal units)
· How many units can be used to represent the amount of money he had left? (ANS: 1 of the 5 equal units in the remaining salary)
· What do we have to find? (ANS: Henry’s weekly salary)
Plan
· Draw a model and label the model with the information from the question.
· [image: ]Identify which information is missing/to be found and show this on the model
Do
From the model, we can calculate the amount of money for one unit.
2 small units 	= $290
1 small unit 	= $290 ÷ 2
		= $145
5 small units	= 5 x $145 
		= $725
$520 + $725 = $1245	Henry’s weekly salary is $1245. 
[image: ]Check
Check the answer by confirming all of the statements in the original question. 

Example 5: Fractions of fractions
Robert gave  of his marbles to his brother and   of the remainder to his classmate.  He had 70 marbles left.  
How many marbles did he have at first?

Walk through the example with students using the slideshow as a guide. This example exemplifies using Polya’s problem solving methodology to structure working through a solution, which you may choose to adopt as desired.
Understand 
· What quantity should the bar model represent? (number of Robert’s marbles at first)
· Do we know whether the brother or the classmate gets the most marbles?  (ANS: not easily)
· What do I have to find? (ANS: the number of marbles Robert has at first)
Plan
· Use model drawings to represent the part-whole situations below and label the bar model.
· First, divide the bar representing Robert’s marbles into 7, so that   can be given to the brother.
· There are 5 equal parts left. 
· To show   of the remaining marbles, divide the remaining 5 parts of marbles into 10 equal units and then shade 3 of those units to show the number of marbles which were given to his classmate. There are 7 units of marbles left. 
Do
[image: ]7 units   = 70
1 unit     = 70 ÷ 7 
               = 10
14 units = 14 x 10 
                = 140          
Robert had 140 marbles at first.
Check
How do you check that your answer is reasonable? 
(ANS: by substituting 140 marbles into the model and confirm it is consistent with the question).
[bookmark: _Comparison_Model_Examples][bookmark: _Ref511138762]Comparison Model Examples
Example 6 (Addition of whole numbers and fractions)
This example introduces the comparison model with a problem involving the addition of whole numbers and fractions. It exemplifies how the comparison model helps students visualise the relationships between quantities in a word problem. 
	There are 225 Poll Dorset sheep in a farm. 
The number of Merino sheep is one fifth more than the number of Poll Dorset sheep.
(a) How many Merino sheep are there on the farm?
(b) What is the total number of Poll Dorset and Merino sheep on the farm?



Walk through the example with students using the slideshow as a guide. The following prompts may be useful to help promote discussion and understanding of how to proceed:
· How many types of sheep are mentioned in the problem? (ANS: 2 types)
· Do we know whether there are more of one type of sheep than the other? (ANS: yes, more Merino sheep).
· How many more Merinos than Poll Dorsets are there in the farm? (ANS: a fifth more Merinos).
· How would this information translate to the comparison bar model? 
· draw the first bar for the number of Poll Dorset sheep because we know the exact number
· sub-divide the bar for Poll Dorset sheet into 5 equal units because of fifths
· the next bar for Merino sheep should be 6 units long because it contains 1 more unit compared to the first bar for Poll Dorset sheep
· make sure the bars are aligned
· mark out the difference between the two bars (see solution)
· Are we able to work out part (a) from the model drawing? (ANS: yes, we find the number of sheep 1 unit represents using the information from the Poll Dorset sheep; then we find what 6 units are, to get the answer)
· How do we work out part (b)? Are parts (a) and (b) related? If so, how? 
· ANS: part (a) and part (b) are related because they form the part-whole relationship with the total number of Poll Dorset and Merino sheep in the farm
· ANS: So we can work out part (b) by adding the answer to part (a) and 225
[image: ] [image: ]

Example 7 (Multiplication and Division)

A gardener harvested 120 mangoes. She harvested 4 times as many mangoes as oranges. The number of oranges harvested was 3 times the number of kilograms of cherries.

(a) How many oranges did the gardener harvest?
(b) How many kilograms of cherries did the gardener harvest?

(a)

4 units = 120
1 unit = 120  4 = 30
The gardener harvested 30 oranges.
(b)
3 units = 30
1 unit = 30  3 = 10
The gardener harvested 10kg of cherries.




Example 8 (Whole numbers, additive and multiplicative relationships)

A restaurant had some fruit.  There was 4 times as many apples as oranges.  There were 18 fewer pears than oranges.  There were 141 more apples than oranges.
(a) How many pears were there?
(b) How many pieces of fruit were there altogether?

Walk through the example with students using the slideshow as a guide. This example exemplifies using Polya’s problem solving methodology to structure working through a solution, which you may choose to adopt as desired.

Understand
· What types of fruit did the restaurant have? (ANS: A mixture of apples, oranges and pears)
· How many more apples than oranges are there? (ANS: there are 4 times as many apples as oranges)
· What do I have to find? (ANS: The number of pears, and then the total number of pieces of fruit)
Plan
· What type of bar model should I draw? (ANS: comparison model, comparing numbers of each type of fruit)
· How is the relationship represented in the bar model? (ANS: by the relative sizes of the bars) 
Do
[image: ]Use the number of oranges as one unit of fruit, as this is the easiest to work with. Other definitions of the unit also work (e.g. the number of pears) but they result in more complex calculations (so are not shown here).
From the model, we can find the total number of units.
(a)	3 units = 141	
	1 unit  = 141  3  
	           = 47	
	Number of pears = 47 – 18 
  = 29	       There were 29 pears

(b) 	5 units = 47 x 5 
                 = 235 (Apples + Pears)
Total number of fruit = 235 + 29 
         = 264     There were 264 pieces of fruit
Check
Check the answer by seeing if all the conditions of the problem statement hold. 
Example 9 (Fractions)
David spent    of his money and Peter spent    of his money. They had the same amount of money left.   
If Peter had $92 more than David at first, how much money did they each have left?

Understand
· A fraction of David’s money is equal to a different fraction of Peter’s money.
· Who has more money at first? (ANS: Peter has $92 more)
· What do I have to find? (ANS: The amount of money David and Peter each had left)
Plan
· What type of bar model should I draw?  (ANS: A comparison model, as we are comparing the amount of money that David and Peter had)
· What will the bars represent? (ANS: The amount of money that each of David and Peter have to start with)
· How is the same amount of money left going to be represented in the model? (ANS: we show the amount of money left in David’s bar as being the same size/length as the amount of money left in Peter’s bar).
[bookmark: _GoBack]
Do
[image: ]David’s money is divided into 8 parts. One of these parts is 1 ‘unit’ for this question. Divide Peter’s money into these units.

4 units = $92 
1 unit  = $92 ÷ 4 = $23
3 units = $23 × 3 = $69 
Each of them had $69 left.

Check
Check the answer by writing the values on the bar model to see if all the conditions in the question are met.



[bookmark: _Student_Sheet_1][bookmark: Student_1]Student Sheet 1 - Bar Model Examples XA
Example 1
Dad went to the grocers and bought 2 rock melons and $3 worth of grapes. 
He spent $10 overall. 
How much did each rock melon cost?


Example 2
A gardener sold 2760 tulips and 2944 roses to 8 florists. 
Each florist bought the same number of tulips and the same number of roses.
One of the florists, Joanne, arranged some tulips and some roses in each vase.
There were 15 tulips in each vase. Each vase also had an equal number of roses.

(a) How many tulips did each florist buy?
(b) How many vases were there?
(c) How many roses did Joanne put in each vase?


Example 3
Abby’s mother loves to bake. She had  of a tray of eggs. 

(a) She used 4 twelfths of the tray of eggs to bake chocolate chip cookies What fraction of the tray of eggs was Abby’s mum left with after she baked the chocolate chip cookies?
(b) Abby’s mum used a quarter of the remaining eggs on the tray to make some scones for breakfast the next day. What fraction of the tray of eggs was she left with?
(c) If Abby’s mum had 9 eggs left on the tray after making scones, how many eggs were there in the tray at first?


Example 4
Henry gave $520 of his weekly salary to his parents. 
He spent  of the remaining salary on transport.
He spent another $290 on food.
The amount of money he had left was  of the amount he spent on transport.

How much was his weekly salary?


Example 5
Robert gave  of his marbles to his brother.
He gave   of the remainder to his classmate.  
He had 70 marbles left.  

How many marbles did he have at first?




Example 6
There are 225 Poll Dorset sheep in a farm. 
The number of Merino sheep is  more than the number of Poll Dorset sheep in the same farm.
(a) How many Merino sheep are there in the farm?
(b) What is the total number of Poll Dorset and Merino sheep in the farm?


Example 7
A gardener harvested 120 mangoes. 
She harvested 4 times as many mangoes as oranges. 
The number of oranges harvested was 3 times as many as cherries.

(a) How many oranges did the gardener harvest?
(b) How many cherries did the gardener harvest?


Example 8
A restaurant had some fruit.  
There were 4 times as many apples as oranges.  
There were 18 fewer pears than oranges.  
There were 141 more apples than oranges.
(a) How many pears were there?
(b) How much fruit was there altogether?


Example 9
David spent    of his money and Peter spent    of his money. 
Then they had the same amount of money left.
Peter had $92 more than David at first.
How much money did they each have left?
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[bookmark: Student_2]Student Sheet 2 - Bar Model Examples XB
Draw bar models to represent the situations below and use them to help you solve the problems.

Task 1
Peter is making a vegetable garden. Seedlings were on sale at the nursery all for the same low price, regardless of plant species. Peter decided to buy 4 small pots of seedlings and one $15 bag of compost. 
Peter gave the cashier $50 and received $16 change. How much did each pot of seedlings cost?

Task 2
A primary school received a delivery of 525 exercise books and y packs of 20 pencils, for use in their classrooms.
The pencils and books were distributed so that each of their 7 classes received the same number of pencils and exercise books as every other class. The Grade 6 teacher handed out 3 exercise books to each of her students, and there were none left over. She also handed out all of the pencils evenly to the students.
(a) How many exercise books were given to each class?
(b) How many students were there in Grade 6?
(c) How many pencils did each student in Grade 6 receive?

Task 3
Emily decided to make slime, which amongst other ingredients, needed glue. She found a bottle of glue which was  full. She used a further  of the bottle of glue making a batch of green slime, which was a huge success. 
(a) What fraction of the bottle of glue remained, after Emily had made the green slime?
(b) Emily then decided to make a bigger batch of pink glitter slime, so used  of the remaining amount of the glue in the bottle. What fraction of the bottle remained?
(c) If Emily had 100ml of glue left in the bottle after she made the pink glitter slime, how many millilitres were in the bottle before Emily started making any slime?

Task 4
Caitlin at 15 lollies and gave  of the remaining lollies to her friends. After this, she had 7 left. 
How many lollies did Caitlin start with?

Task 5
Heather breeds finches, and has a total of 48 Zebra finches. 
There are  more Gouldian finches in her aviary than Zebra finches.
[bookmark: _Student_Sheet_2][bookmark: _Student_Sheet_3][bookmark: _Student_Sheet_4]How many Gouldian finches are there in Heather’s aviary?


Task 6
James liked to exercise. He jogged for 3km on Friday. On Saturday he ran 4 times Friday’s distance. On Sunday, he rode his bike 3 times Saturday’s distance.
How far did James travel, over the three days of exercise?

Task 7
Some people were looking at demographics at a football match. 
They found that there were only  as many teenagers as adults. There were 2,000 more children under 13 years old than teenagers. There were 12,000 fewer children under 13 years old than adults.
(a) How many Adults were at the match?
(b) How many teenagers were at the match?
(c) How many children under 13 years old were at the match?

Task 8
Zig drove a bus, and Zag drove a mini. 
Zig had used 4/5 of his fuel up and Zag had used half of his, when they both filled up their tanks at the petrol station. To their surprise, they used exactly the same number of litres of fuel to completely fill each of their tanks.
Zag knows that his petrol tank can hold 40 litres of fuel when it is full.
Find how many litres of fuel that Zig’s bus can hold when it is full.
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Teacher Sheet - Bar Model Solutions XB
[bookmark: Teacher_1]Task 1
Peter is making a vegetable garden. Seedlings were on sale at the nursery all for the same low price, regardless of plant species. Peter decided to buy 4 small pots of seedlings and one bag of compost, which was worth $15. 
Peter gave the cashier $50 and received $16 change. How much did each pot of seedlings cost?
Answer: $8.50

Task 2
A primary school received a delivery of 525 exercise books and 105 packs of 20 greylead pencils, for use in their classrooms.
The pencils and books were distributed so that each of their 7 classes received the same number of pencils and exercise books as every other class. The Grade 6 teacher handed out 3 exercise books to each of her students, and there were none left over. She also handed out all of the pencils evenly to the students.
(a) How many exercise books were given to each class? 
Answer: 75 exercise books were given to each class.

(b) How many students were there in Grade 6?
Answer: 25 students in the Grade 6 class.

(c) How many pencils did each student in Grade 6 receive?
Answer: Each student received 12 pencils. 
Task 3
Emily decided to make slime, which amongst other ingredients, needed glue. She found a bottle of glue which was 7/8 full. She used a further 1/8 of the bottle of glue making a batch of green slime, which was a huge success. 
(a) What fraction of the bottle of glue remained, after Emily had made the green slime?
Answer: 

(b) Emily then decided to make a bigger batch of pink glitter slime, so used 1/3 of the remaining amount of the glue in the bottle. What fraction of the bottle remained?
Answer: 

(c) If Emily had 100ml of glue left in the bottle after she made the pink glitter slime, how many millilitres were in the bottle before Emily started making any slime?
Answer: 175ml
Task 4
Caitlin at 15 lollies and gave  of the remaining lollies to her friends. After this, she had 7 left. 
How many lollies did Caitlin start with?
Answer: Caitlin had 36 lollies in the beginning.
Task 5
Heather breeds finches, and has a total of 48 Zebra finches. 
There are  more Gouldian finches in her aviary than Zebra finches.
How many Gouldian finches are there in Heather’s aviary?
Answer: There are 56 Gouldian finches in Heather’s aviary.


Task 6

James liked to exercise. He jogged for 3km on Friday. On Saturday he ran 4 times Friday’s distance. On Sunday, he rode his bike 3 times Saturday’s distance.
How far did James travel, over the three days of exercise?
Answer: James travelled 51km over the three days.

Task 7
Some people were looking at demographics at a football match. 
They found that there were only  as many teenagers as adults. There were 2,000 more children under 13 years old than teenagers. There were 12,000 fewer children under 13 years old than adults.
(a) How many Adults were at the match?
Answer: There were 21,000 adults at the match.

(b) How many teenagers were at the match?
Answer: There were 7,000 teenagers at the match.

(c) How many children under 13 years old were at the match?
Answer: There were 9,000 children under 13 years old at the match.

Task 8
Zig drove a bus, and Zag drove a mini. 
Zig had used 4/5 of his fuel up and Zag had used half of his, when they both filled up their tanks at the petrol station. To their surprise, they used exactly the same number of litres of fuel to completely fill each of their tanks.
Zag knows that his petrol tank can hold 40 litres of fuel when it is full.
Find how many litres of fuel that Zig’s bus can hold when it is full.
Answer: Zig’s bus holds 100 litres of fuel when it is full.
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