










190 PROBLEM SOLVING (Chapter 10)

We can model this situation by pairing up each of the

tops with each of the skirts

The possible pairings are:

So, there are 6 different combinations Masumi can wear.

EXERCISE 10C

Solve these problems by modelling or drawing pictures.

1 A square table has four seats around it. In how many different ways can four people sit

around the table?

2 Year 6 and 7 students are doing the same orienteering course. A year 6 student leaves

every 6 minutes and a year 7 student leaves every 3:5 minutes. The event begins at 9
am with one student from each year group leaving together. When is the next time a

student from each year level will leave together?

3 Minh numbered the pages of his art folder using a packet of stickers. On each sticker

there was one digit from 0 to 9. He started with page 1. When he finished he noticed

he had used 77 stickers. How many pages were in his art folder?

4 What is the largest number of pieces you can cut a round pizza into using four straight

cuts?

5 When Eduardo and Elvira went to a basketball

game they had tickets for seats 93 and 94. They

saw that the seat numbers followed the pattern:

Row 3 11 12 13 14 15 16 17 18

Row 2 5 6 7 8 9 10

Row 1 1 2 3 4

In what row were their seats?

6 When Phil put 10 counters in his bag it was 1
3

full.

When James put 13 in his bag it was 1
2

full.

When Blair put 7 in his bag it was 1
4

full.

Who had the biggest bag?
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PROBLEM SOLVING (Chapter 10) 191

7

8

E finished ahead of D, but behind C.

A finished ahead of B, but behind E.

D finished 4th.

Find the order in which the runners completed the race.

9 Lisa, Martin, Natalie, Owen, and Patel decided to paint the rooms of the house they

share. The colours to be used were red, white, blue, green, and yellow. Each person was

given a different colour to paint with.

The lounge was painted by Lisa, Martin and Owen, and was painted yellow, green and

blue.

The kitchen was painted by Martin and Patel, and was painted blue and white.

The bathroom was painted by Lisa and Natalie, and was painted red and yellow.

The bedroom was painted by Natalie, Owen and Patel, and was painted white, red and

green.

Match each person with the colour they were using.

10 Benita needs to measure 4 litres of water for cooking pasta. However, she only has a

3 litre bowl and a 5 litre bowl, and they have no measurements on their sides. Explain

how Benita can use these two bowls to measure exactly 4 litres of water.

A good way to solve problems which involve large numbers is to consider simpler versions

of the problem using smaller numbers.

We put the results of these simpler problems into a table, and try to find a pattern. The pattern

is then used to predict the answer to the original problem.

How many fence sections are required to enclose 30 square yards side by side?

To enclose 1 yard, 4 fence sections are required.

To enclose 2 yards, 7 fence sections are required.

To enclose 3 yards, 10 fence sections are required.

To enclose 4 yards, 13 fence sections are required.

Example 5 Self Tutor

Runners A, B, C, D and E competed in a cross-country
race. You are given the following details about the race:

How many squares are present in the figure alongside?

D MAKING A TABLE AND
LOOKING FOR A PATTERN
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192 PROBLEM SOLVING (Chapter 10)

We summarise the results in a table. Yards 1 2 3 4

Fence Sections 4 7 10 13

The pattern is the number of fence sections increases by 3 for each additional yard. We

can use this pattern to continue the table up to 30 yards:

Yards 1 2 3 4 5 6 :::::: 28 29 30

Fence Sections 4 7 10 13 16 19 :::::: 85 88 91

So, we require 91 fence sections to enclose 30 yards.

Alternatively, we notice that 4 = 3£ 1 + 1

7 = 3£ 2 + 1

10 = 3£ 3 + 1

13 = 3£ 4 + 1

ffor 1 yardg
ffor 2 yardsg
ffor 3 yardsg
ffor 4 yardsg

In general, the number of fence sections = 3 £ (number of yards) + 1

So, for 30 yards, the number of fence sections = 3£ 30 + 1

= 91

A captain and vice-captain are to be chosen from a squad of 20 players.

In how many ways can this be done?

We could list the possibilities as in Example 3, but this would take a very long time as

there are now 20 players to choose from. We will instead consider smaller cases and

look for a pattern.

For 2 players A and B, there are 2 ways: AB or BA.

For 3 players A, B and C, there are 6 ways: AB, BA, AC, CA, BC, or CB.

For 4 players A, B, C and D, there are 12 ways: AB, BA, AC, CA, AD, DA, BC,

CB, BD, DB, CD, or DC.

For 5 players we know from Example 3 that there are 20 ways.

We summarise the results in a table. Number of Players 2 3 4 5

Ways 2 6 12 20

The pattern is each time we increase the number of players, we increase the number of

ways by two more than the previous increase.

Number of Players 2 3 4 5 6 7 ...... 18 19 20

Ways 2 6 12 20 30 42 :::::: 306 342 380

Example 6 Self Tutor
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PROBLEM SOLVING (Chapter 10) 193

So, the captain and vice-captain can be chosen in 380 different ways.

Alternatively, notice that 2 = 2£ 1

6 = 3£ 2

12 = 4£ 3

20 = 5£ 4

ffor 2 playersg
ffor 3 playersg
ffor 4 playersg
ffor 5 playersg

In general, the number of ways = (number of players) £ (number of players ¡ 1)

So, for 20 players, the number of ways = 20£ 19

= 380

EXERCISE 10D

Solve these problems by solving simpler problems and then looking for a pattern.

1 How many different two course meals can I make given a choice of eight main courses

and 16 desserts?

2 A club rugby team has five different shirt colours and four shorts colours. How many

different uniforms are possible?

3 Fences are used to divide land into square blocks

as shown. One side of each block faces the river

and is unfenced. How many fence lengths are

required to make 45 blocks?

4 How many top and bottom rails would be needed to complete a straight fence with 55
posts?

5 How many 27 digit numbers have digits which sum to 2?

6 A rectangular piece of paper is folded in half 7 times. When the paper is unfolded, how

many sections will it be divided into?

7 How many diagonals does a 12-sided polygon have? Remember that a diagonal is a

straight line that joins two vertices of a polygon but is not a side of the polygon.

For example: A rectangle has

2 diagonals.

A pentagon has

5 diagonals.

8 The pizza problem in Exercise 10C question 4 can also be solved by this method of

patterns. Use this method to find how many pieces you can cut a pizza into with ten

straight cuts. Each piece does not have to be the same size!

9 Answer the questions in the Opening Problem on page 186.

Hint: Try with a choice of two mains and one dessert, then two mains and two
desserts, and so on. Make a table of your findings and look for a pattern.
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194 PROBLEM SOLVING (Chapter 10)

10 a How many lines are required to join each vertex of a 30-sided polygon to every

other vertex?

For example:

For a triangle 3 lines are needed. For a rectangle 6 lines are needed.

b Explain the connection between the problem in part a and the Opening Problem.

In many problems we are given the final result, and need to work out the initial situation. In

cases like this we need to work backwards through the problem.

I think of a number, add three to it, multiply this result by 2, subtract

4, and then divide by 7. The number I end up with is 2.

What was the number I first thought of?

To do this problem we start with the result and work in reverse

order.

We start with the final result of 2. The last step was to divide by 7.

Since 14¥ 7 = 2, the previous result was 14.

Before this we subtracted 4.

Since 18¡ 4 = 14, the previous result was 18.

Before this we multiplied by 2.

Since 9£ 2 = 18, the previous result was 9.

The first step was to add 3.

Since 6 + 3 = 9, the original number must be 6.

Sally cycles 1
3

of the way to school and then is driven the remaining

6 km by a friend’s family. How far does she live from school?

She cycles 1
3

and so is driven 2
3

of the way.

) 6 km is 2
3

of the way

) 3 km is 1
3

of the way.

) 9 km is all of the way.

Sally lives 9 km from school.

WORKING BACKWARDSE

Example 8 Self Tutor

Example 7 Self Tutor

Check this result by
starting with and
ending up with .

6

2
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PROBLEM SOLVING (Chapter 10) 195

EXERCISE 10E

1 The number of rabbits in my rabbit farm doubles

each month. At the end of last month there were

24 000 rabbits. When were there 1500 rabbits?

2 I think of a number and multiply it by 2, then

subtract 8. This result is then divided by 4. I end

up with 4. What number did I think of originally?

3 I bought some apples from the supermarket. I used 1
3

of them to make a pie, and then my

brother ate three of them. There are now 7 left. How many apples did I buy originally?

4 Ying started the day with a certain amount of money in her purse. She spent $30 on a

shirt, and then half the money remaining in her purse was spent on lunch. She borrowed

$40 from a friend, and spent half the money remaining in her purse on a book. Ying

now has $30 left in her purse. How much did she have in her purse at the start of the

day?

5 Nima and Kelly each own a collection of marbles. While playing during the day, Nima

lost 3 marbles and Kelly lost 4. At the end of the day, Nima gave a third of her remaining

marbles to Kelly, so that each of them had 22 marbles. How many marbles did each girl

own at the start of the day?

Week Result

1 lose 2 kg

2 lose 1 kg

3 gain 2 kg

4 lose 2 kg

5 gain 1 kg

6 lose 2 kg

6 Todd is trying to lose weight. For 6 weeks he keeps a

record of his weight loss or gain for the week.

At the end of the 6 weeks, Todd weighs 85 kg. Find:

a Todd’s weight at the end of week 3

b Todd’s initial weight.

7 Two years ago, my mother was 7 times older than me. In one year’s time, my father will

be 5 times older than me. My father is currently 39 years old. How old is my mother

now?

8 Nikora left home at a certain time. He rode his bike for 20 minutes, then walked for

a further 15 minutes. He rested there for half an hour before continuing on to Sam’s

house, which was a further 25 minutes walk away. Nikora played at Sam’s house for

45 minutes before moving on to his grandmother’s home which took him another 20
minutes. He arrived at his grandmother’s home, at noon, just in time for lunch. What

was the time he left his home that morning?

² list ² model ² pattern

² table ² trial and error

KEY WORDS USED IN THIS CHAPTER

Solve these problems using the working backwards method.
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REVIEW SET 10A

REVIEW SET 10B

196 PROBLEM SOLVING (Chapter 10)

1 Daniel has only $10 notes and $20 notes in his wallet. In total he has 11 notes with

value $150. How many of each note does Daniel have in his wallet?

2 Claire has 12 oranges. She wants to divide them into 3 piles so that each pile contains

a different number of oranges. In how many ways can this be done?

Note: 5, 4, 3 is the same as 5, 3, 4.

3 a How many games are played in a knockout tennis tournament with 16 players?

Hint: Draw a diagram and count the number of games played.

b Explain a quicker method you could have used to solve a.

c How many games are played in a knockout tennis tournament with 256 players?

4 Sergio does weights training once every 5 days and fitness training once every 7
days. If he did weights training on January 1st and fitness training on January 3rd,

when will Sergio next have weights training and fitness training on the same day?

5 I think of a number, add 7, divide the result by 3, then subtract 4.

The result is 1. Find the original number.

1

2 There are 4 trees in my garden. The pine tree is 3 m taller than the apple tree. The

crepe myrtle tree is 3 m shorter than the oak tree. The oak tree is twice as tall as

the apple tree. If the crepe myrtle tree is 7 m tall, how tall is the pine tree?

3 Start with a 2 digit number. The next number in the sequence is found by multiplying

the digits together. This process continues until a single digit number is reached.

For example, starting with 68: 68
6£8

48
4£8

32
3£2

6

or starting with 53: 53
5£3

15
1£5

5:

Notice that starting with 68 produces a sequence of length 4, and starting with 53
produces a sequence of length 3.

There is only one 2 digit number which produces a sequence of length 5. Which

number is it?

4 A chairperson and secretary are to be chosen from a committee of 4 men and 3
women. In how many ways can this be done if the chairperson and secretary must

be of different genders?

5 A house of cards is formed by balancing playing cards on top of one another:

How many cards are needed to produce a house of cards 10 levels high?

1 level 2 levels 3 levels

A quadrilateral is formed by joining of the vertices of a hexagon. How many
quadrilaterals can be formed?

4
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