
NUMBER AND ALGEBRA

TOPIC 2
Positive integers

2.1 Overview
Numerous videos and interactivities 

are embedded just where you need 

them, at the point of learning, in your 

learnON title at www.jacplus.com.au. 

They will help you to learn the content 

and concepts covered in this topic.

2.1.1 Why learn this?
Addition, subtraction, multiplication 

and division are the building blocks 

of our understanding of Mathematics. 

Many of our daily activities depend on 

us knowing how to answer questions 

like ‘how much?’, ‘how far?’ and ‘how 

many?’ We use addition, subtraction, 

multiplication and division to answer 

such questions.

2.1.2 What do you know? 
1. THINK List what you know about positive integers. Use a thinking tool such as a concept map to 

show your list.

2. PAIR Share what you know with a partner and then with a small group.

3. SHARE As a class, create a thinking tool such as a large concept map that shows your class’s knowl-

edge of positive integers.

LEARNING SEQUENCE
2.1 Overview

2.2 Place value

2.3 Adding and subtracting positive integers

2.4 Multiplying and dividing positive integers

2.5 Long division

2.6 Order of operations

2.7 Factors and multiples

2.8 Lowest common multiple and highest common factor

2.9 Estimation

2.10 Review
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2.2 Place value
 • Our number system is based on the number 10, and is known 

as the Hindu–Arabic system.

 • The symbols used today, called digits, are 0, 1, 2, 3, 4, 5, 

6, 7, 8 and 9.

 • The advantage of the Hindu–Arabic system over other num-

ber systems is that place value, or the position of the digit, is 

important. Each symbol represents a different value depend-

ing on where it is placed in the number. This makes the four 

number operations — adding, subtracting, multiplying and 

dividing — much easier than they are in other systems.

 • This number system also has a symbol for zero, which many 

number systems do not have. This symbol (0) is very impor-

tant for establishing the place value in many numbers.

 • The place value of each column is shown in the  following 

table. Working from the right, each column has a place value 

10 times as great as the one before it.

Millions
Hundred 
thousands

Ten 
 thousands Thousands Hundreds Tens Units

1  000  000 100  000 10  000 1000 100 10 1

WORKED EXAMPLE 1

Write the following numbers in expanded notation.
a 59  176 b 108  009

THINK WRITE

a 1 Read the number to yourself, stating the 

value of each digit.

   

  2 Write the number as the sum of each 

value.

a 59  176 = 50  000 + 9000 + 100 + 70 + 6

b 1 Read the number to yourself, stating the 

value of each digit.

   

  2 Write the number as the sum of each 

value.

b 108  009 = 100  000 + 8000 + 9

 • Numbers are ordered according to their place values. For whole numbers, the number with the most 

digits is the greatest in value because the first digit will have the highest place value.

 • If two numbers have the same number of digits, then the digits with the highest place value are com-

pared. If they are equal, the next higher place values are compared, and so on.
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Exercise 2.2 Place value 
Individual pathways

 � PRACTISE
Questions:

1, 2, 3, 4, 5, 6, 7a, b, c, 8, 9a, b, 

10, 13

 � CONSOLIDATE
Questions:

1, 2, 3, 4, 5, 6, 7, 8, 9a, b, 10, 

11, 13

 � MASTER
Questions:

1a, d, f, g, h, 2, 3a, d, 4, 5, 6, 7d, 

8c, 9, 10, 11, 12, 13

� � � Individual pathway interactivity: int-4311   ONLINE ONLY

To answer questions online and to receive immediate feedback and sample responses for every question, 

go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Fluency
1.  WE1  Write the following numbers in expanded notation.

a. 925 b. 1062 c. 28  469 d. 43

e. 502  039 f. 800  002 g. 1  080  100 h. 22  222

2. Write the following numbers in words.

a. 765 b. 9105 c. 90  450 d. 100  236

3. Write the numeral for each of the following.

a. Four hundred and ninety-five<***dia***>

b. Two thousand, six hundred and seventy<***dia***>

c. Twenty-four thousand<***dia***>

d. One hundred and nine thousand, six hundred and five

4. Give the value of the digits (in brackets) in the distances to the following destinations in these road 

signs. Use words to state these values.

a. i. Broken Hill (2)

ii. Yancannia (4)

iii. White Cliffs (8)

WORKED EXAMPLE 2

Write the following numbers in descending order.
858        58        85        8588        5888        855

THINK WRITE

1 Look for the numbers with the most digits. 8588 and 5888

2 There are two numbers with 4 digits. The number with the 

higher digit in the thousands column is larger; the other is 

placed second.

8588, 5888

3 Compare the two numbers with 3 digits. Both have the same 

hundreds and tens values, so compare the values of the units.

858, 855

4 Compare the two 2-digit numbers. 85, 58

5 Write the answer. 8588, 5888, 858, 855, 85, 58
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b. i.      Geelong   (2)   

ii.    Ballarat   (1)   

iii.    Bendigo   (3)       

c. i.      Katherine   (0)   

ii.    Alice Springs   (2)       

d. i.      Coober Pedy   (3)   

ii.    Alice Springs   (5)   

iii.    Marla   (7)   

      Understanding      
5. a.  MC     Which of the following numbers is the largest? <***dia***>

A. 4884 B. 4488        C. 4848 D. 4844 E. 4888        

b. Justify your answer to part  a  using mathematical reasoning.   

6.      MC   Which of the following numbers is the smallest? 

A. 4884   B. 4488   C. 4848   D. 4844   E. 4888   

7. WE2     In each of the following, write the numbers in descending order.   

a. 8569, 742, 48 987, 28, 647   b. 47  890, 58  625, 72  167, 12  947, 32  320   <***dia***>

c. 6477, 7647, 7476, 4776, 6747   d. 8088, 8800, 8080, 8808, 8008, 8880     

8.    In each of the following, write the numbers in ascending order.   

a. 58, 9, 743, 68 247, 1 258 647   b. 78  645, 58  610, 60  000, 34  108, 84  364   <***dia***>

c. 9201, 2910, 1902, 9021, 2019, 1290   d. 211, 221, 212, 1112, 222, 111     

9.    Did you know that we can use the abbreviation   K   to represent   1000  ? For example,   $50  000   can be 

written as   $50K  .   

a.  What amounts do each of the following represent? <***dia***>

i. $6K        ii. $340K iii. $58K       

b.  Write the following using   K   as an abbreviation. <***dia***>

i. $430  000 ii. $7000        iii. $800  000        

c. Find a job or real estate advertisement that uses this notation.   

  Reasoning 
10. WE1     A new mobile phone company is investigating the habits of telephone users. From the  following 

sample of telephone calls, fi nd out the most popular length of phone call. First, round each call time to 

the nearest half minute.  

   132 s      10 s      43 s      71 s      243 s      52 s   

   142 s      332 s      6 s      38 s      63 s      32 s   

   132 s      32 s      43 s      52 s      352 s      101 s   

   124 s      28 s      153 s      10 s      243 s      34 s   
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2.3 Adding and subtracting positive integers
 • Integers are positive and negative whole numbers, including zero. Integers are denoted by the 

letter Z.

2.3.1 Addition of positive integers
 • To add larger numbers, write them in columns according to place value and then add them.

 • The sum is the answer obtained when numbers are added together.

WORKED EXAMPLE 3

Arrange these numbers in columns, then add them.
1462 + 78 + 316

THINK WRITE

1 Set out the sum in columns. 1  4  6  2

 7  8

+ 31116

1  8  5  6

2 Add the digits in the units column in your head (2 + 8 + 6 = 16). 

Write the 6 in the units column of your answer and carry the 1 to 

the tens column, as shown in red.

3 Now add the digits in the tens column (1 + 6 + 7 + 1 = 15).  

Write the 5 in the tens column of your answer and carry the 1 to 

the  hundreds column, as shown in orange.

 

11. What is the largest five-digit number you can write if each digit must be different and no digit may be 

prime? Justify your answer.

Problem solving
12. a. How many two-digit numbers can you make using the digits 1 and 2 if:<***dia***>

i. you are not allowed to repeat any digits

ii. you can repeat the digits?

b. How many three-digit numbers can you make using the digits 1, 2 and 3 if:<***dia***>

i. you are not allowed to repeat any digits

ii. you can repeat the digits?

c. Is there a relationship between the initial number of digits and the number of arrangements when:

i. repetition is not allowed? Explain your answer.

ii. repetition is allowed? Explain you answer.

13. How long would it take you to count out loud from 0 to 1  000  000? Find a way of estimating the time 

without actually counting to one million.

Reflection
What strategies will you use to place numbers in order?

Complete this digital doc: SkillSHEET: Place value

Searchlight ID: doc-6409

Complete this digital doc: SkillSHEET: Ascending and descending order

Searchlight ID: doc-6410

RESOURCES — ONLINE ONLY
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2.3.2 Commutative and associative properties for addition
 • The commutative law for addition means that you can add in any order.

 For example, 3 + 4 gives the same result as 4 + 3.

 • The associative law for addition, simply stated, is that the order in which additions are calculated is 

not important and does not change the result.

 For example, 2 + 3 + 7 could be calculated as 5 + 7 = 12 or 2 + 10 = 12.

 This is a very useful property when performing mental calculations.

2.3.3 Subtraction of positive integers
 • Subtraction is the inverse of addition. To evaluate 800 − 360 you could ask the question: ‘What do I 

need to add to 360 to give 800?’ The answer is 440.

 • To subtract numbers in a more formal manner, the digits are lined up vertically according to place 

value, as we saw for addition.

 • The most commonly used method of subtraction is called the decomposition method. This is 

because the larger number is decomposed, or taken apart.

 The 10 which is added to the top number is taken from the previous column of the same number. So 

32 − 14 is written as

   32

− 14   or   

   30 + 2

− (10 + 4)

 and becomes

2
3

1
 2

−1      4

    

       

   20 + 12

− (10 + 4)

 Now 4 can be taken from 12 

 and 10 from 20 to give 18.        

2
3

1
 2

−1    4

 1   8

 • Subtraction is neither commutative nor associative since the order in which the subtraction is 

 performed is very important.

4 Add the digits in the hundreds column (1 + 4 + 3 = 8). Write 8 in 

the hundreds column of your answer, as shown in green. There is 

nothing to carry.

 

5 There is only a 1 in the thousands column. Write 1 in the thousands 

column of your answer.

 

WORKED EXAMPLE 4

Mentally perform the addition 27 + 19 + 141 + 73 by finding suitable pairs of numbers.

THINK WRITE
1 Write the question. 27 + 19 + 141 + 73

2 Look for pairs of numbers that can be added to make 

a multiple of 10. Reorder the sum, pairing these numbers.

= (27 + 73) + (141 + 19)

3 Add the number pairs. = 100 + 160

4 Complete the addition. = 260
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Exercise 2.3 Adding and subtracting positive integers 
Individual pathways

 � PRACTISE
Questions:
1a, c, e, g, i, k, m, 2–8, 9, 10, 11, 

13, 15, 16, 18, 19, 21, 26

 � CONSOLIDATE
Questions:
1b, d, f, h, j, l, n, 2–8, 9, 11, 13, 

15, 16, 17, 18, 19, 21–23, 26, 27

 � MASTER
Questions:
2–8, 9, 12, 14, 16, 17, 18, 19, 20, 

21–24, 25, 27, 28

� � � Individual pathway interactivity: int-4312   ONLINE ONLY

To answer questions online and to receive immediate feedback and sample responses for every  question, 

go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Fluency
1. Answer these questions, doing the working in your head.

a. 7 + 8 = b. 18 + 6 =
c. 20 + 17 = d. 80 + 41 =
e. 195 + 15 = f. 227 + 13 =
g. 420 + 52 = h. 1000 + 730 =
i. 7300 + 158 = j. 17 000 + 1220 =

k. 125 000 + 50 000 = l. 2 + 8 + 1 + 9 =
m. 6 + 8 + 9 + 3 + 2 + 4 + 1 + 7 = n. 12 + 5 + 3 + 7 + 15 + 8 =<**dia**>

WORKED EXAMPLE 5

Evaluate: a 6892 − 467  b 3000 − 467.<**dia**>

THINK WRITE

a 1 Since 7 cannot be subtracted from 2, take one ten from the tens 

column of the larger number and add it to the units column of the 

same number. So the 2 becomes 12, and the 9 tens become 8 tens.

a

  2 Subtract the 7 units from the 12 units(12 − 7 = 5).    

  3 Subtract 6 tens from the 8 remaining tens (8 − 6 = 2).    

  4 Subtract 4 hundreds from the 8 hundreds (8 − 4 = 4).    

  5 Subtract 0 thousands from the 6 thousands (6 − 0 = 6).    

b 1 Since 7 cannot be taken from 0, 0 needs to become 10. b

  2 We cannot take 10 from the tens column, as it is also 0. The first 

column that we can take anything from is the thousands, so 3000 is 

decomposed to 2 thousands, 9 hundreds, 9 tens and 10 units.

 

  3 Subtract the units (10 − 7 = 3).    

  4 Subtract the tens (9 − 6 = 3).    

  5 Subtract the hundreds (9 − 4 = 5).    

  6 Subtract the thousands (2 − 0 = 2).    

   6 88912

−   4  6  7

       6 4  2  5

   
23909010

−          4  6  7

         2  5  3  3

 For example, 6 − 3 does not give the same result as 3 − 6.

 • The difference is the answer obtained when 2 numbers are subtracted.
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2. Add these numbers, setting them out in columns as shown. Check your answers using a calculator.

a.    34

+  65

b.    482

+  517

c.    1418

+  2765

d. 68 069

317

8

+  4 254

 

e. 696

3 421 811

+ 63 044

f. 399

1489

2798

+  8943
<**dia**>

3.  WE3  Arrange these numbers in columns, then add them.

a. 137 + 841 b. 723 + 432

c. 149 + 562 + 55 d. 47 + 198 + 12

e. 376 + 948 + 11 f. 8312 + 742 + 2693

g. 8 + 12 972 + 59 + 1423 h. 465 + 287 390 + 45 012 + 72 + 2

i. 1 700 245 + 378 + 930 j. 978 036 + 67 825 + 7272 + 811<**dia**>

Check your answers with a calculator.

4.  WE4  Mentally perform each of the following additions by pairing numbers together.

a. 56 + 87 + 24 + 13 b. 69 + 45 + 55 + 31

c. 74 + 189 + 6 + 11 d. 254 + 187 + 6 + 13

e. 98 + 247 + 305 + 3 + 95 + 42 f. 180 + 364 + 59 + 141 + 47 + 20 + 16

5. Answer these questions without using a calculator.

a. 11 − 5 b. 20 − 12

c. 53 − 30 d. 100 − 95

e. 87 − 27 f. 150 − 25

g. 820 − 6 h. 1100 − 200

i. 1700 − 1000 j. 22 000 − 11 500

k. 100 − 20 − 10 l. 75 − 25 − 15

m. 1000 − 50 − 300 − 150 n. 80 − 8 − 4 − 5

o. 24 − 3 − 16 p. 54 − 28

q. 78 − 39

6. Answer these questions which involve adding and subtracting whole numbers.

a. 10 + 8 − 5 + 2 − 11 b. 40 + 15 − 35

c. 16 − 13 + 23 d. 120 − 40 − 25

e. 53 − 23 + 10 f. 15 + 45 + 25 − 85

g. 100 − 70 + 43 h. 1000 − 400 + 250 + 150 + 150

7.  WE5  Evaluate:

a. 98 − 54 b. 167 − 132

c. 47 836 − 12 713 d. 149 − 63

e. 642  803 − 58 204 f. 3642 − 1811

g. 664 − 397 h. 12 900 − 8487

i. 69 000 − 3561

Check your answers using a calculator.

8. Evaluate:

a. 406 564 − 365 892 b. 2683 − 49

c. 70 400 − 1003 d. 64   973 − 8797

e. 27   321 − 25  768 f. 518  362 − 836

g. 812   741 − 462   923 h. 23  718   482 − 4   629  738

Check your answers using a calculator.
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   Understanding       
9.   Julia was performing in a ballet and needed to buy a tutu, pointe 

shoes and white tights. How much did she spend in total on her 

costume?  

10.   The Sydney telephone directory has   1544   pages in the   A–K   book and 

  1488   pages in the   L–Z   book. How many pages does it have in total?  

11.   Nathan has taken his sister and her friends to lunch for her birthday. 

What will be the total cost of the items shown?  

12.   Hussein’s family drove from Melbourne to Perth. In the fi rst   2 days   

they drove from Melbourne to Adelaide, a distance of   738 kilometres  . 

After a couple of days’ sightseeing in Adelaide, Hussein’s family 

took a day to drive   321 kilometres   to 

Port Augusta, and another to drive the 

  468 kilometres   to Ceduna. They drove 

  476 kilometres   to Norseman the following 

day, then took   3   more days to travel the 

remaining   1489 kilometres   to Perth.      

a.   How many days did it take for 

Hussein’s family to drive from 

Melbourne to Perth?  

b.   How far is Norseman from Melbourne?  

c.   How many kilometres is Perth from 

Melbourne?  

d.   How far is Adelaide from Perth?    

13.   Of all the world’s rivers, the Amazon in 

South America and the Nile in Africa are the two longest. The Amazon is   6437 kilometres   in length 

and the Nile is   233 kilometres   longer than the Amazon. How long is the Nile River?  

14.   An  arithmagon  is a triangular fi gure in which the two numbers at the end of 

each line add to the number along the line. An example is shown at right. Work 

in pairs to try and solve each of these arithmagons.                    

a. b. c. 

15.   Hayden received a box of   36   chocolates. He ate   3   on Monday,   11   on Tuesday and gave   7   away on 

Wednesday. How many did he have left?  

16.   A crowd of   29 641   attended the   2012 NRL   match between Canterbury–Bankstown Bulldogs and 

St George Illawarra Dragons. If   17 492   people supported the Bulldogs and the rest supported the 

Dragons, how many supporters did the Dragons have?  

17.   A school bus left Laurel High School with   31   students aboard. Thirteen of these passengers alighted 

at Hardy Railway Station. The bus collected   24   more students at Hardy High School and a further   11   

students disembarked at Laurel swimming pool. How many students were still on the bus?  

18.    The most commonly spoken language in the world is Mandarin, spoken by approximately   575 000 000   

people (in north and east central China). Approximately   360 000 000   people speak English and 

  140 000 000   Spanish.  

a.   How many more people speak Mandarin than English?  

b.   How many more people speak English than Spanish?    

7

20

13 21

25

25 30

56

28 44

$150

$12

$85

$22

$26

$8

$7$8

6

2

5
11

8 7
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19. The following photographs show three of the highest waterfalls in the world. How much higher 

are the:

a. Victoria Falls than the Iguazu Falls? b. Iguazu Falls than the Niagara Falls?

c. Victoria Falls than the Niagara Falls? d. Explain how you obtained your answers.

Sydney

Narooma

Lakes Entrance

Melbourne

P
ri

nc
es

 H
ig

hw
ay

34
7 

km

H
um

e 
H

ig
hw

ay

86
7 

km

339 km

20. Lucy and Ty were driving from Melbourne to Sydney for a 

holiday. The distance via the Hume Highway is 867 kilometres, 

but they chose the more scenic Princes Highway even though the 

distance is 1039 kilometres. They drove to Lakes Entrance the 

first day (339 kilometres), a further 347 kilometres to Narooma 

on the second day and arrived in Sydney on the third day.

a. How much further is Melbourne to Sydney via the Princes 

Highway than via the Hume Highway?

b. How far did Lucy and Ty travel on the third day?

Reasoning
21. Can you fill in the missing numbers? The * can represent any 

digit.

a. 6*8 *2*

−488 417

*49 9*4

b. 3*9*

−*6*5

1*07

22. Without using a calculator, and in less than 10 seconds, find the answer to 6 849 317 − 999 999. 

Explain how you reached your answer.

23. A beetle has fallen into a hole that is 15 metres deep. It is able to climb a distance of 3 metres during the 

day but at night the beetle is tired and must rest. However, during the night it slides back 1 metre. How 

many days will it take the beetle to reach the top of the hole to freedom? Explain your answer.

Iguazu Falls (Brazil)

Niagara Falls (Canada)

Victoria Falls (Zimbabwe)

1
0
8
 m

et
re

s

5
6
 m

et
re

s

8
2
 m

et
re

s
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24. Each letter in the following equation stands for a digit from 1 to 9. Find the value of each letter so that 

the addition statement is true.

BIG + JOKE = HAHA

  Show how you reached your answer.

Problem solving
25. Five termites start munching into a log. After an hour:

Pixie is 19 mm ahead of Bitsie.

Trixie is 5 mm ahead of Mixie.

Mixie is twice as far as Itsie.

Itsie is 10 mm behind Bitsie.

Mixie has eaten through 52 mm.

Which termite is the fastest eater?

26. In a class of 22 students, each attends swimming practice, or lifesaving, or both. If 16 attend 

swimming practice and 9 attend lifesaving, find the number of students who attend both.

27. Vernon works in a restaurant where people choose to work Monday to Friday, or weekends, or 

Monday to Sunday. There are 15 employees altogether. If 13 work Monday to Friday and 14 work 

weekends, find the number of employees who do not work Monday to Sunday.

28. There are 20 chocolate bars on the table all containing fruit, nuts, or fruit and nuts. If 12 contain nuts 

and 14 contain fruit, find the numbers of chocolate bars that contain both fruit and nuts.

Reflection
In what situations do you use addition and subtraction of positive integers in everyday life?

Complete this digital doc: SkillSHEET: Adding and subtracting whole numbers less than 20

Searchlight ID: doc-6411

Complete this digital doc: Spreadsheet: Adding numbers

Searchlight ID: doc-6419

Complete this digital doc: Spreadsheet: Subtracting numbers

Searchlight ID: doc-2086

Complete this digital doc: WorkSHEET 2.1

Searchlight ID: doc-0273

RESOURCES — ONLINE ONLY

2.4 Multiplying and dividing positive integers

2.4.1 Multiplying positive integers
 • Short multiplication can be used when multiplying a large number by a single digit number.

 • The product is the answer obtained when numbers are multiplied.

WORKED EXAMPLE 6

Calculate 1456 × 5.

THINK WRITE

1 Multiply the units (5 × 6 = 30). Write the 0 and carry the 3 to the 

tens column.
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 • The distributive law applies only to multiplication. It is defined as a(b + c) = ab + ac. Put  simply, 

it helps with mental calculation because it means that 8 × 13 can be thought of as:

8 × 13 = 8 × (3 + 10)

= 8 × 3 + 8 × 10

= 24 + 80

= 104

2.4.2 Mental strategies for multiplication
 • In many cases it is not practical to use pen and paper or even a calculator to perform multiplication.

 • Some mental strategies can make multiplication easier.

 • Multiplication is commutative because the order in which numbers are multiplied is not important. 

For example, 3 × 8 × 6 = 6 × 3 × 8.

 • Multiplication is associative because larger numbers can be paired up for multiplication.

 

For example, 2 × 17 × 5 = 17 × (2 × 5)

= 17 × 10

= 170

 By finding the multiplication pair that made 10, this question has been made simpler.

WORKED EXAMPLE 7

Calculate 1456 × 132 using long multiplication.

THINK WRITE

1 Multiply the larger number by the units digit in the smaller number using 

short multiplication (1456 × 2 = 2912). Write the answer directly below 

the problem, as shown in blue.

  1 4 5 6

×     1 3 2

  2 9 1 2

2 Place a zero in the units column, as shown in red, when multiplying the 

larger number by the tens digit of the smaller number (1456 × 3 = 4368);  

this is because you are really working out 1456 × 30 = 43  680. Write the 

answer directly below the previous answer, as shown in green.

   1 4 5 6

×      1 3 2

   2 9 1 2

4 3 6 8 0

3 Place zeros in the units and tens columns, as shown in pink, when 

multiplying the larger number by the hundreds digit of the smaller 

number (1456 × 1 = 1456); this is because you are really working out 

1456 × 100 = 145  600. Write the answer directly below the previous 

answer, as shown in purple.

     1 4 5 6

×      1 3 2

     2 9 1 2

  4 3 6 8 0

1 4 5 6 0 0

1 9 2 1 9 2

 

4 Add the numbers in each column of the three rows and write the 

answer, as shown in orange.

2 Multiply the tens digit of the question by 5 and add the carried 

number (5 × 5 + 3 = 28). Write the 8 in the tens column and carry 

the 2 to the hundreds column.

 

3 Multiply the hundreds digit by 5 and add the carried number 

(5 × 4 + 2 = 22). Write the last 2 in the hundreds column and carry 

the other 2 to the thousands column.

    212435  6

×                    5

         7  2  8  0

4 Multiply the thousands digit by 5 and add the carried number 

(5 × 1 + 2 = 7). Write 7 in the thousands column of the answer.
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WORKED EXAMPLE 8

Use mental strategies to calculate 4 × 23 × 25.

THINK WRITE

1 Write the question. 4 × 23 × 25

2 Rearrange it looking for a number pair that makes a simpler 

multiplication.

= 23 × (4 × 25)

3 Mentally calculate 4 × 25. = 23 × 100

4 Mentally calculate the final answer. = 2300

WORKED EXAMPLE 9

Use a mental strategy to calculate 34 × 200.

THINK WRITE

1 Write the question. 34 × 200

2 Break 200 into 2 × 100. = 34 × 2 × 100

3 Calculate 34 × 2. = 68 × 100

4 Calculate 68 × 100. = 6800

WORKED EXAMPLE 10

Use mental strategies to calculate 77 × 9.

THINK WRITE

1 Write the question. 77 × 9

2 Use the strategy of ‘multiply by 10’. = 77 × 10 − 77

3 Calculate 77 × 10 and subtract 77. = 770 − 77

= 693

 • If both numbers are multiples of 10, 100 and so on, ignore the zeros, multiply the remaining numbers 

then add the total number of zeros to the answer. For example, 900 × 6000 = 5  400  000.

 • Consider the multiplication 9 × 58. This multiplication can be regarded as: 10 × 58 − 1 × 58.  

Using this, the answer can be mentally calculated by multiplying 58 by 10 then subtracting 58 from 

the answer.

2.4.3 Dividing positive integers
 • Division is the inverse of multiplication. To evaluate 56 ÷ 8, you could ask the question: ‘By which 

number do I multiply 8 to get 56?’ The answer is 7.

 • Short division can be used when dividing by numbers up to 10.
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2.4.4 Dividing numbers that are multiples of 10
 • When we are dividing numbers that are multiples of 10, an equivalent number of zeros can be can-

celled from both the dividend and the divisor.

 • The dividend is the quantity to be divided.

 • The divisor is the number by which the dividend is to be divided.

 • The quotient is the answer obtained when one number is divided by another number.

WORKED EXAMPLE 11

Calculate 89 656 ÷ 8.

THINK WRITE

1 Divide 8 into the first digit and carry the remainder to the next 

digit; 8 goes into 8 once. Write 1 above the 8 as shown. There is 

no remainder.

1 1 2 0 7

8⟌8 916 556
 

2 Divide 8 into the second digit and carry the remainder to the next 

digit; 8 goes into 9 once with 1 left over. Write 1 above the 9 and 

carry 1 to the hundreds column.

 

3 Divide 8 into the third digit and carry the remainder to the next 

digit; 8 goes into 16 twice with no remainder. Write 2 above the 6 

as shown.

 

4 Divide 8 into the fourth digit and carry the remainder to the next 

digit; 8 doesn’t go into 5. Write the 0 above the 5. Carry 5 to the 

next digit.

 

5 Divide 8 into 56; 8 goes into 56 seven times.  

6 Write the answer. 89  656 ÷ 8 = 11 207

WORKED EXAMPLE 12

Calculate 48 000 ÷ 600.

THINK WRITE

1 Write the question. 48  000 ÷ 600

2 Write the question as a fraction.

3 Cancel as many zeros as possible, crossing off the same number in 

both numerator and denominator.

4 Perform the division.

5 Write your answer.

= 48  000

600

= 480

6

         080

= 6⟌480

48  000 ÷ 600 = 80
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Exercise 2.4 Multiplying and dividing positive integers
Individual pathways

 � PRACTISE
Questions:

1–10, 11, 12a, d, g, h, 6, 15–18, 

19, 21, 25, 32, 40

 � CONSOLIDATE
Questions:

1–10, 11, 12a, b, e, h, 15–18, 20, 

22, 25, 26, 29, 32, 35, 37, 40

 � MASTER
Questions:

1–10, 11–14, 15–18, 23, 24, 27, 

28, 30–39

� � � Individual pathway interactivity: int-4313  ONLINE ONLY 

To answer questions online and to receive immediate feedback and sample responses for every  question, 

go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Fluency
1. Write the answer to each of the following without using a calculator.

a. 4 × 3 b. 9 × 5 c. 2 × 11

d. 8 × 7 e. 12 × 8 f. 10 × 11

g. 6 × 9 h. 12 × 11 i. 9 × 8<**dia**>

2. Find the product of each of the following without using a calculator.

a. 13 × 2 b. 15 × 3 c. 25 × 2 d. 3 × 13

e. 25 × 4 f. 45 × 2 g. 16 × 2 h. 35 × 2

i. 14 × 3 j. 21 × 3 k. 54 × 2 l. 25 × 3

m. 3 × 4 × 6 n. 2 × 5 × 9 o. 3 × 3 × 3 p. 5 × 6 × 3

q. 5 × 4 × 5 r. 8 × 5 × 2

3.  WE6  Calculate these using short multiplication.

a. 16 × 8 b. 29 × 4 c. 137 × 9 d. 857 × 3

e. 4920 × 5 f. 15 984 × 7 g. 7888 × 8 h. 472 × 4

i. 2015 × 8 j. 10 597 × 6 k. 34 005 × 11 l. 41 060 × 12

  Check your answers using a calculator.

4.  WE7  Calculate these using long multiplication.

a. 52 × 44 b. 97 × 31 c. 59 × 28 d. 16 × 57

e. 173 × 41 f. 850 × 76 g. 407 × 53 h. 47 × 2074

i. 80 055 × 27 j. 19 × 256  340 k. 57  835 × 476 l. 8027 × 215<**dia**>

  Check your answers using a calculator.

5.  WE8  Use mental strategies to calculate each of the following.

a. 2 × 8 × 5 b. 2 × 4 × 5 × 6 c. 4 × 19 × 25

d. 50 × 45 × 2 e. 2 × 9 × 50 f. 4 × 67 × 250

6.  WE9  Use mental strategies to calculate each of the following.

a. 45 × 20 b. 61 × 30 c. 62 × 50

d. 84 × 200 e. 500 × 19 f. 86 × 2000

7. Find each of the following.

a. 200 × 40 b. 30 × 700 c. 600 × 800

d. 90 × 80 e. 120 × 400 f. 1100 × 5000

g. 900 000 × 7000 h. 120 000 × 1200 i. 800 × 7000

j. 9000 × 6000 k. 4000 × 110 l. 12 000 × 1100

8.  WE10  Use mental strategies to calculate each of the following.

a. 34 × 9 b. 83 × 9 c. 628 × 9 d. 75 × 99 e. 24 × 19 f. 26 × 8

9. a. Calculate 56 × 100.

b. Calculate 56 × 10.

c. Use your answers to parts a and b to calculate the answer to 56 × 90.
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10. Use the method demonstrated in question 9 to calculate each of the following.

a. 48 × 90 b. 74 × 90 c. 125 × 90

d. 32 × 900 e. 45 × 80 f. 72 × 800

11. a. Calculate 25 × 6.

b. Multiply your answer to part a by 2.

c. Now calculate 25 × 12.

d. Use the answers to parts a, b and c to describe a method for mentally multiplying by 12.

12. Use the method that you discovered in question 11 to mentally calculate the value of each of the 

following.

a. 15 × 12 b. 70 × 12 c. 18 × 12 d. 105 × 12

e. 25 × 14 f. 40 × 16 g. 11 × 18 h. 34 × 20

13. a. What is the value of 9 × 10?

b. What is the value of 9 × 3?

c. Calculate the value of 9 × 13.

d. Use the answers to parts a, b and c above to describe a method for mentally multiplying by 13.

14. Use the method that you discovered in question 13 to calculate the value of each of the following.

a. 25 × 13 b. 30 × 13 c. 24 × 13 d. 102 × 13

15. Evaluate these divisions without using a calculator. There should be no remainder.

a. 24 ÷ 6 b. 24 ÷ 8 c. 36 ÷ 9

d. 72 ÷ 8 e. 49 ÷ 7 f. 96 ÷ 12

g. 108 ÷ 9 h. 56 ÷ 7 i. 16 ÷ 4

j. 28 ÷ 7 k. 40 ÷ 2 l. 26 ÷ 2

m. 45 ÷ 15 n. 32 ÷ 16 o. 27 ÷ 3 ÷ 3

p. 96 ÷ 8 ÷ 6 q. 48 ÷ 12 ÷ 2 r. 72 ÷ 2 ÷ 9

s. 56 ÷ 7 ÷ 4 t. 100 ÷ 2 ÷ 10 u. 90 ÷ 3 ÷ 2

 Check your answers using multiplication.

16. Perform these calculations which involve a combination of multiplication and division. Always work 

from left to right.

a. 4 × 5 ÷ 2 b. 9 × 8 ÷ 12 c. 80 ÷ 10 × 7

d. 45 ÷ 9 × 7 e. 144 ÷ 12 × 7 f. 120 ÷ 10 × 5

g. 4 × 9 ÷ 12 h. 121 ÷ 11 × 4 i. 81 ÷ 9 × 6

17.  WE11  Calculate each of the following using short division.

a. 3⟌1455 b. 4⟌27   768 c. 7⟌43   456

d. 9⟌515   871 e. 11⟌30   371 f. 8⟌640   360

g. 3⟌255 194 h. 6⟌516   285 i. 12⟌103 717

j. 7⟌6  628  530 k. 5⟌465 777 l. 8⟌480 594

Check your answers using a calculator.

18.  WE12  Divide these numbers, which are multiples of 10.

a. 4200 ÷ 6 b. 700 ÷ 70 c. 210 ÷ 30

d. 720 000 ÷ 800 e. 8100 ÷ 900 f. 4 000 000 ÷ 8000

g. 600 000 ÷ 120 h. 560 ÷ 80 i. 880 000 ÷ 1100

Understanding
19. John wants to make a telephone call to his friend Rachel who lives in San Francisco. The call will cost 

him $3 per minute. If John speaks to Rachel for 24 minutes:

a. what will the call cost?

b. what would John pay if he made this call every month for 2 years?

20. Chris is buying some generators. The generators cost $12 000 each and she needs 11 of them. How 

much will they cost her?
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21. Julie was saving money to buy a digital camera. She was 

able to save $75 each month.

a. How much did she save after 9 months?

b. How much did she save over 16 months?

c. If Julie continued to save at the same rate, how much will 

she save over a period of 3 years?

22. A car can travel 14 kilometres using 1 litre of fuel. How far 

could it travel with 35 litres?

23. As Todd was soaking in the bath, he was contemplating 

how much water was in the bath. If Todd used 85 litres of 

water each time he bathed and had a bath every week:

a. how much bath water would Todd use in 1 year?

b. how much would he use over a period of 5 years?

24. In 1995, a team of British soldiers at Hameln, Germany, constructed a bridge in the fastest time ever. 

The bridge spanned an 8-metre gap and it took the soldiers 8 minutes and 44 seconds to build it. How 

many seconds did it take them to build it?

25. You are helping your Dad build a fence around your new 

swimming pool. He estimates that each metre of fence will 

take 2 hours and cost $65 to build.

a. How long will it take you and your Dad to build a 

17-metre fence?

b. How much will it cost to build a 17-metre fence?

c. How much would it cost for a 29-metre fence?

26. Narissa does a paper round each morning before school. 

She travels 2 kilometres each morning on her bicycle, 

delivers 80 papers and is paid $35. She does her round 

each weekday.

a. How far does she travel in 1 week?

b. How much does she get paid in 1 week?

c. How far does she travel in 12 weeks?

d. How much would she be paid over 52 weeks?

e. How many papers would she deliver in 1 week?

f. How many papers would she deliver in 52 weeks?

27. a. What is the value of 580 ÷ 10?

b. Halve your answer to part a.

c. Now find the value of 580 ÷ 20.

d. Use the answers to parts a, b and c to describe a method 

for mentally dividing by 20.

28. Use the method that you discovered in question 27 to evaluate:

a. 4280 ÷ 20 b. 1840 ÷ 20 c. 790 ÷ 20 d. 960 ÷ 30

29. Spiro travels 140 kilometres per week travelling to and from work. If Spiro works 5 days per week:

a. how far does he travel each day?

b. what distance is his work from home?

30. Kelly works part time at the local pet shop. Last year she earned $2496.

a. How much did she earn each month?

b. How much did she earn each week?
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31.   At the milk processing plant, the engineer asked Farid how 

many cows he had to milk each day. Farid said he milked 

  192   cows because he obtained   1674 litres   of milk each day 

and each cow produced   9 litres  . Does Farid really milk   192   

cows each day? If not, calculate how many cows he does 

milk.  

32.   When Juan caters for a celebration such as a wedding he 

fi lls out a form for the client to confi rm the arrangements. 

Juan has been called to answer the telephone so it has been 

left to you to fi ll in the missing details. Copy and complete 

this planning form.     

 Celebration type  Wedding 
 Number of guests    152   

 Number of people per table    8   

 Number of tables required    

 Number of courses for each guest    4   

 Total number of courses to be served    

 Number of courses each waiter can 

serve 

   80   

 Number of waiters required    

 Charge per guest    $55   

 Total charge for catering    

33.   Janet is a land developer and has bought   10   450 square metres   of land. She intends to subdivide the 

land into   11   separate blocks.  

a.   How many square metres will each block be?  

b.   If she sells each block for   $72  250  , how much will she receive for the subdivided land?    

34.   Shea has booked a beach house for a week over the summer period for a group of   12   friends. The 

house costs   $1344   for the week. If all   12   people stayed for   7   nights, how much will the house cost 

each person per night? 

   Reasoning   
35.   Some people like to keep mice as pets. Female mice give birth to about six litters of babies per year, 

with about six babies in each litter.  

a.   If you own a female mouse, how many pet mice will you have at the end of   1 year   if none of the 

female’s babies have any litters of their own? Explain how you reached this answer.  

b.   How many female mice did you have at the start if, at the end of the 

year, you had   111   mice and none of your females’ 

babies had any litters of their own? Show your 

working.    

36.   The photograph at right shows a mobile phone and its 

associated costs.      

a.   How much does it cost for a   1-minute   call on this 

phone?  

b.   How much does it cost for a   35-minute   call on this 

phone?  

c.   If you make fi ve   3-minute   calls each day, how 

much will calls cost you for a year using this phone? 

(There are   365 days   in a standard year.)  
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d. How much does it cost to send 20 text messages per day from this phone?

e. What is the difference in cost between sending 100 text messages and sending 50 picture messages 

using this phone?

Problem solving
37. Imagine a simplified form of car numberplate where the plate consists of a letter followed by a 

number; that is, A0 up to Z9. How many numberplates could be issued under this system? Remember 

that all numberplates issued have to be different.

38. Marcus eats one of the strawberries in a basket, then he 

and his two friends split them evenly. If his friends get 

15 strawberries each, how many were in the basket to begin 

with?

39. Peter is unaware that his computer has a virus. Every time he 

shuts down, the virus deletes half of his hard drive. Peter has 

also decided that he will have a ‘clean-up’ to free up some of 

his computer’s memory. Each time he starts up his computer, 

he transfers 2 GB of work onto a USB drive (hence deleting 

this from his hard drive) then shuts down. Soon after, Peter 

gets a message: ‘Hard drive wiped’. He realises his computer 

must have a virus because he hasn’t saved or deleted any 

work since he started his clean-up, and he is certain he had 

much more work than the 10 GB that has been transferred to 

the USB drive in front of him. How much work (in GB) has 

Peter lost?

40. The product of two consecutive numbers is 1190. What are the two numbers and what is their sum?

Reflection
How are multiplication and division related?

CHALLENGE 2.1
Consider numbers with two identical digits multiplied by 99. Work out:

11 × 99         22 × 99         33 × 99.

Can you see a pattern? Explain it.

Without using a calculator or long multiplication, write down the answers to:

a. 44 × 99 b. 55 × 99 c. 66 × 99

d. 77 × 99 e. 88 × 99 f. 99 × 99.

Complete this digital doc: SkillSHEET: Times tables

Searchlight ID: doc-6412

Complete this digital doc: SkillSHEET: Multiplying whole numbers

Searchlight ID: doc-6413

Complete this digital doc: SkillSHEET: Dividing whole numbers

Searchlight ID: doc-6414

Watch this eLesson: Identifying patterns

Searchlight ID: eles-0745

Complete this digital doc: Spreadsheet: Multiplying numbers

Searchlight ID: doc-2087

Complete this digital doc: Spreadsheet: Tangle tables

Searchlight ID: doc-2088

Complete this digital doc: Spreadsheet: Dividing numbers

Searchlight ID: doc-2089

RESOURCES — ONLINE ONLY
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2.5 Long division
 • Long division uses the same process as short division, but all the calculations are recorded.

 • As a general rule, when dividing by numbers greater than 12, use long division.

WORKED EXAMPLE 13

Calculate 2685 ÷ 15.

THINK WRITE

1 15 > 12, so long division is needed. 15⟌2685

2 As 15 > 2, divide 15 into the first 2 digits, as shown in red. 1

15⟌2685

3 To find the remainder, multiply 1 by 15, write the result under the 

digits 26 and subtract.

1

15⟌ 2685

−15

11

4 Bring the remaining digits down next to the 11. 1

15⟌ 2685

−15

11

↓↓
85

 

5 As 15  > 11, divide 15 into the first 3 digits. 17

15⟌ 2685

−15

1185

6 Multiply 7 by 15 and write the result under the digits 118. Subtract 

the numbers and bring the 5 down next to the 3.

17

15⟌ 2685

−15

1185

−105

13

↓
5

7 Divide 15 into 135 and repeat. 179

15⟌ 2685

−15

1185

−105

135

−135

0

8 Write the answer. 2685 ÷ 15 = 179
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WORKED EXAMPLE 14

Calculate  2297 ÷ 17.

THINK WRITE

1 17 > 12, so long division is needed. 17⟌2297

2 Divide 17 into the first 2 digits. Multiply this result by 17 

and subtract.

1

17⟌ 2297

−17

5

3 Bring the remaining digits down next to the 5. 1

15⟌ 2297

−17

  5

↓↓
97

4 Divide 17 into the first 2 digits. Multiply this result by 17 

and subtract.

13

17⟌ 2297

−17

597

−51

8

5 Bring the remaining digit 7 down next to the 8. 13

17⟌ 2297

−17

597

−51

8

↓
7

6 Divide 17 into 87 and repeat. 135

17⟌ 2297

−17

597

−51

87

−85

2

 

7 Write the answer. 2297 ÷ 17 = 135 remainder 2 or

2297 ÷ 17 = 135
2

17
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Exercise 2.5 Long division
Individual pathways

 � PRACTISE
Questions:

1–3, 6, 7

 � CONSOLIDATE
Questions:

1–4, 6, 7

 � MASTER
Questions:

1–3, 5–7

� � � Individual pathway interactivity: int-4314  ONLINE ONLY

To answer questions online and to receive immediate feedback and sample responses for every question, 

go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Fluency
1.  WE13  Using long division, evaluate the following.

a. 195 ÷ 13 b. 308 ÷ 22 c. 544 ÷ 17 d. 589 ÷ 31 e. 9683 ÷ 23<***dia***>

f. 8554 ÷ 13 g. 5525 ÷ 17 h. 9050 ÷ 25 i. 1302 ÷ 21 j. 11 004 ÷ 2<**dia**>

2.  WE14  Using long division, evaluate the following.

a. 847 ÷ 13 b. 951 ÷ 15 c. 1210 ÷ 17 d. 1600 ÷ 19 e. 5050 ÷ 41<***dia***>

f. 8289 ÷ 33 g. 6831 ÷ 21 h. 7721 ÷ 31 i. 14 997 ÷ 23 j. 20 011 ÷ 27<**dia**>

Understanding
3. Complete the following long division problems.

a. 
 

b.
 
     48

17⟌82    9

c.
 

Reasoning
4. A bakery is using 435 eggs per week to bake their cakes.

a. How many cartons do they need if the eggs are delivered in 12-egg cartons?

b. How many cartons do they need if the eggs are delivered in 15-egg cartons?

c. Do you need an exact number of cartons in both a and b?

d. Explain why one type of packaging has a remainder while the other one doesn’t.

5. Choose a four-digit odd number, for example, 2371. Divide this number by 2, 4 and 8. Record the 

remainder of each division in the table given. Then continue with the next consecutive odd number 

and repeat the divisions by 2, 4 and 8. Repeat these steps for 10 consecutive odd numbers.

Dividend Divisor    

  2 4 8

  Remainder    

2371 1 3 3

2373      

2375      

       

a. Can you see a pattern? Explain your answer.

b. Why do you think that this pattern occurs?

Problem solving
 6. a.  Choose a digit from 2 to 9. Write it six times to form a six-digit number. For example, if you 

choose 7, your six-digit number will be 777 777.

 b. Divide the six-digit number by 33.

     2     6

19⟌448    
 

     2    3 r 17

21⟌512            
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 c. Divide the number from part b by 37.

 d. Divide the number from part c by 91.

 e. What do you notice about your result from part d?

 7. Repeat question 6 with a different six-digit number, and then use mathematics to explain how the 

‘magic division’ works.

Reflection
Why would you use long division instead of short division?

2.6 Order of operations
 • In mathematics, conventions are followed so that we all have a common understanding of  mathematical 

operations.

 • Consider the question 6 + 6 ÷ 3. If you perform the addition first the answer is 4. If you perform the 

division first the answer is 8. The correct answer is 8.

 • There is a set order in which mathematicians calculate problems. The order is:

1. Brackets

2. Indices or square roots

3. Division and Multiplication (from left to right)

4. Addition and Subtraction (from left to right).

 • The acronym BIDMAS can be used to remember the correct order of operations.

WORKED EXAMPLE 15

Calculate 6 + 12 ÷ 4.

THINK WRITE

1 Write the question. 6 + 12 ÷ 4

2 Perform the division before the addition.

3 Calculate the answer.

= 6 + 3

= 9

WORKED EXAMPLE 16

Calculate:
a 12 ÷ 2 + 4 × (4 + 6) b 80 ÷ { [  (11 − 2) × 2 ] + 2 }.

THINK WRITE

a 1 Write the question. a 12 ÷ 2 + 4 × (4 + 6)

  2 Remove the brackets by working out the addition 

inside.

 

  3 Perform the division and multiplication next, working 

from left to right.

 

  4 Complete the addition last and calculate the answer.  

= 12 ÷ 2 + 4 × 10

= 6 + 40

= 46
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Exercise 2.6 Order of operations
Individual pathways

 � PRACTISE
Questions:

1a–n, 2, 3, 4, 5, 6, 10

 � CONSOLIDATE
Questions:

1e–r, 2–8, 10, 11

 � MASTER
Questions:

1i–v, 2, 3–7, 9–11

�  � � Individual pathway interactivity: int-4315  ONLINE ONLY

WORKED EXAMPLE 17

Insert one set of brackets in the appropriate place to make the following statement true.
3 × 10 − 8 ÷ 2 + 4 = 7

THINK WRITE

1 Write the left-hand side of the equation. 3 × 10 − 8 ÷ 2 + 4

2 Place one set of brackets around the first two values. = (3 × 10) − 8 ÷ 2 + 4

3 Perform the multiplication inside the bracket. = 30 − 8 ÷ 2 + 4

4 Perform the division. = 30 − 4 + 4

5 Perform the subtraction and addition working from left 

to right.

Note: Since this is not the answer, the above process 

must be repeated.

= 26 + 4

= 30 Since this is not equal

        to 7 we must place the

        brackets in a different

        position.

6 Place one set of brackets around the second and third 

values.

   3 × 10 − 8 ÷ 2 + 4

= 3 × (10 − 8) ÷ 2 + 4

7 Perform the subtraction inside the bracket. = 3 × 2 ÷ 2 + 4

8 Perform the multiplication and division working from 

left to right.

= 6 ÷ 2 + 4

= 3 + 4

9 Perform the addition last and calculate the answer. This 

is correct, so the brackets are in the correct place.

= 7

b 1 Write the question. b 80 ÷ {[ (11 − 2) × 2] + 2}

  2 Remove the innermost brackets by working out the 

difference of 11 and 2.

  = 80 ÷ {[9 × 2 ] + 2}

3 Remove the next pair of brackets by working out the 

multiplication inside them.

  = 80 ÷ {18 + 2}

  4 Remove the final pair of brackets by working out the 

addition inside them.

  = 80 ÷ 20

  5 Perform the division last and calculate the answer.   = 4
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To answer questions online and to receive immediate feedback and sample responses for every question, 

go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Fluency
1.  WE 15, 16  Calculate each of these, following the order of operations rules.

a. 3 + 4 ÷ 2 b. 8 + 1 × 1

c. 24 ÷ (12 − 4) d. 15 × (17 − 15)

e. 11 + 6 × 8 f. 30 − 45 ÷ 9

g. 56 ÷ (7 + 1) h. 12 × (20 − 12)

i. 3 × 4 + 23 − 10 − 5 × 2 j. 42 ÷ 7 × 8 − 8 × 3

k. 10 + 40 ÷ 5 + 14 l. 81 ÷ 9 + 108 ÷ 12

m. 16 + 12 ÷ 2 × 10 n. (18 − 15) ÷ 3 × 27

o. 4 + (6 + 3 × 9) − 11 p. 52 ÷ 13 + 75 ÷ 25

q. (12 − 3) × 8 ÷ 6 r. 88 ÷ (24 − 13) × 12

s. (4 + 5) × (20 − 14) ÷ 2 t. (7 + 5) − (10 + 2)

u. {[ (16 + 4) ÷ 4] − 2} × 6 v. 60 ÷ {[ (12 − 3) × 2] + 2}

Understanding
2.  WE 17  Insert one set of brackets in the appropriate place to make these statements true.

a. 12 − 8 ÷ 4 = 1 b. 4 + 8 × 5 − 4 × 5 = 40

c. 3 + 4 × 9 − 3 = 27 d. 3 × 10 − 2 ÷ 4 + 4 = 10

e. 12 × 4 + 2 − 12 = 60 f. 17 − 8 × 2 + 6 × 11 − 5 = 37

g. 10 ÷ 5 + 5 × 9 × 9 = 81 h. 18 − 3 × 3 ÷ 5 = 9

3.  MC  20 − 6 × 3 + 28 ÷ 7 is equal to:

A. 46 B. 10 C. 6
D. 4 E. 2

4.  MC  The two signs marked with * in the equation 7 * 2 * 4 − 3 = 12 are:

A. −, + B. + , × C. = , ÷
D. ÷ , × E. × , ÷

5. Insert brackets if necessary to make each statement true.

a. 6 + 2 × 4 − 3 × 2 = 10 b. 6 + 2 × 4 − 3 × 2 = 26

c. 6 + 2 × 4 − 3 × 2 = 16 d. 6 + 2 × 4 − 3 × 2 = 8

Reasoning
6. James and Liz discovered that they 

had different answers to the same 

question, which was to calculate 

6 + 6 ÷ 3. James thought the 

answer was 8. Liz thought the 

answer was 4. 

Who was correct, James or Liz? 

Provide an explanation.

7. What is the smallest number of 

pebbles greater than 10 for which 

grouping them in heaps of 7 leaves 

1 extra and grouping them in heaps 

of 5 leaves 3 extra? Show your 

working.
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Problem solving
8. The student lockers at Jacaranda College are to be numbered consecutively from 1 to 800 using plastic 

digits. Each digit costs 10c. What will be the total cost of all the digits?

9. Minh was asked to buy enough ice-creams for everyone in his class. There are 31 people in the class. 

At the supermarket, identical ice-creams come in packets of 3 or packets of 5. Minh is told that the 

cost of one ice-cream is the same from either packet. What packets or combination of packets should 

Minh buy?

10. Use the digits 1, 2, 3 and 4 and the operators +, −, ×, and ÷ to construct equations that result in the 

numbers 1 to 5 (the numbers 2 and 4 are already done for you). You must use each digit in each 

expression, and you may not use the digits more than once. You may combine the digits to form larger 

numbers (like 21). You may also use brackets to make sure the operations are done in the correct 

order.

1 =
2 =  4 − 3 + 2 − 1

3 =
4 =  4 − 2 + 3 − 1

5 =

 

11. Use the digits 1, 2, 3 and 4 and the operators +, −, ×, and ÷ to construct equations that result in the 

numbers 5 to 10 (the numbers 7 and 10 have already been done for you). You must use each digit 

in each expression and you may not use the digits more than once. You may combine the digits to 

form larger numbers (like 21). You may also use brackets to make sure the operations are done in the 

correct order.

  5 =
  6 =
  7 =  24 ÷ 3 − 1

  8 =
  9 =
10 =  1 + 2 + 3 + 4

Complete this digital doc: SkillSHEET: Order of operations

Searchlight ID: doc-6415

Complete this digital doc: Spreadsheet: Four operations

Searchlight ID: doc-2090

RESOURCES — ONLINE ONLY

Reflection
Can you think of a real-life situation where performing calculations in the wrong order could cause 
problems?

2.7 Factors and multiples

2.7.1 Multiples
 • A multiple of a number is the answer obtained when that number is multiplied by another whole 

number. For example, all numbers in the 5 times table are multiples of 5: so 5, 10, 15, 20, 25, … are 

all multiples of 5.
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2.7.2 Factors

 • A factor is a whole number that divides exactly into another whole number, with no remainder. 

For example, the number 4 is a factor of 8 because 4 divides into 8 twice with no remainder, or 

8 ÷ 4 = 2.

 • If one number is divisible by another number, the second number divides exactly into the first 

number.

 • Factors of a number can be written as factor pairs. These are pairs of numbers that multiply to equal 

a certain number.

WORKED EXAMPLE 18

List the first five multiples of 7.
THINK WRITE

1 First multiple is the number × 1, that is, 7 × 1.  

2 Second multiple is the number × 2, that is, 7 × 2.  

3 Third multiple is the number × 3, that is, 7 × 3.  

4 Fourth multiple is the number × 4, that is, 7 × 4.  

5 Fifth multiple is the number × 5, that is, 7 × 5.  

6 Answer the question. The first five multiples of 7 are 

7, 14, 21, 28, 35.

WORKED EXAMPLE 19

Write the numbers in the list that are multiples of 8.
18, 8, 80, 100, 24, 60, 9, 40

THINK WRITE

1 The biggest number in the list is 100. List  multiples 

of 8 using the 8 times table just past 100; that is, 

8 × 1 = 8, 8 × 2 = 16, 8 × 3 = 24, 8 × 4 = 32 

8 × 5 = 40, and so on.

8, 16, 24, 32, 40, 48, 56,  
64, 72, 80, 88, 96, 104

2 Write any multiples that appear in the list. Numbers in the list that are multiples 

of 8 are 8, 24, 40, 80.

WORKED EXAMPLE 20

Find all the factors of 14.
THINK WRITE

1 1 is a factor of every number and the number itself is a 

factor; that is, 1 × 14 = 14.

1, 14

2 14 is an even number so 14 is divisible by 2; therefore 2 

is a factor. Divide the number by 2 to find the other factor 

(14 ÷ 2 = 7).

2, 7

3 Write a sentence placing the factors in order from smallest 

to largest.

The factors of 14 are 1, 2, 7 

and 14.
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Exercise 2.7 Factors and multiples
Individual pathways

 � PRACTISE
Questions:

1a–h, 2–8, 9a, b, 10–15, 17, 19, 21, 

22, 26

 � CONSOLIDATE
Questions:

1e–l, 2–8, 9a, b, 10–17, 18, 19–22, 

26, 27

 � MASTER
Questions:

1l–p, 2–9, 12, 16–27

� � � Individual pathway interactivity: int-4316  ONLINE ONLY

To answer questions online and to receive immediate feedback and sample responses for every question, 

go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Fluency
1.  WE 18  List the first five multiples of the following numbers.

a. 3 b. 6 c. 100 d. 11 e. 15 f. 4
g. 21 h. 25 i. 14 j. 12<***dia***> k. 50 l. 30

m. 33 n. 120 o. 45<***dia***> p. 72<**dia**>

2.  WE 19  Write the numbers in the following list that are multiples of 10.

10, 15, 20, 100, 38, 62, 70

3. Write the numbers in the following list that are multiples of 7.

17, 21, 7, 70, 47, 27, 35

4. Write the numbers in the following list that are multiples of 16.

16, 8, 24, 64, 160, 42, 4, 32, 1, 2, 80

5. Write the numbers in the following list that are multiples of 35.

7, 70, 95, 35, 140, 5, 165, 105, 700

6. The numbers 16, 40 and 64 are all multiples of 8. Find three more multiples of 8 that are less 

than 100.

7. List the multiples of 9 that are less than 100.

8. List the multiples of 6 between 100 and 160.

9. a.  MC  The first three multiples of 9 are:<***dia***>

A. 1, 3, 9 B. 3, 6, 9 C. 9, 18, 27 D. 9, 18, 81 E. 18, 27, 36

b. The first three multiples of 15 are:<***dia***>

A. 15, 30, 45 B. 30, 45, 60 C. 1, 15, 30 D. 45 E. 3, 5, 15

c. Justify your answer to part b using mathematical reasoning.<**dia**>

WORKED EXAMPLE 21

List the factor pairs of 30.
THINK WRITE

1 1 and the number itself are factors; that is, 1 × 30 = 30. 1, 30

2 30 is an even number so 2 and 15 are factors; that is, 

2 × 15 = 30.

2, 15

3 Divide the next smallest number into 30. Therefore, 3 and 10 

are factors; that is, 3 × 10 = 30.

3, 10

4 30 ends in 0 so 5 divides evenly into 30, that is, 5 × 6 = 30. 5, 6

5 List the factor pairs. The factor pairs of 30 are 1, 30; 

2, 15; 3, 10 and 5, 6.
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10.  WE 20  Find all the factors of each of the following numbers.

a. 12 b. 8 c. 40 d. 35

e. 28<***dia***> f. 60 g. 100 h. 72

i. 39 j. 85 k. 76 l. 69

m. 99 n. 250 o. 51 p. 105<**dia**>

11.  WE 21  List the factor pairs of:

a. 20 b. 18 c. 36 d. 132

12. If 3 is a factor of 12, state the smallest number greater than 12 which has 3 as one of its factors.

13. a.  MC  A factor pair of 24 is:

A. 2, 4 B. 4, 6 C. 6, 2 D. 2, 8 E. 3, 9
b. A factor pair of 42 is:

A. 6, 7 B. 20, 2 C. 21, 1 D. 16, 2 E. 6, 8
14. Which of the numbers 3, 4, 5 and 11 are factors of 2004?

Understanding
15. Alex and Nadia were having races running down a flight of 

stairs. Nadia took the stairs two at a time while Alex took 

the stairs three at a time. In each case, they reached the 

bottom with no steps left over.

a. How many steps are there in the flight of stairs? List three 

possible answers.

b. What is the smallest number of steps there could be?

c. If Alex can also take the stairs five at a time with no steps 

left over, what is the smallest number of steps in the flight 

of stairs?

16. Connie Pythagoras is trying to organise her Year 4 class 

into rows for their class photograph. If Ms Pythagoras 

wishes to organise the 20 students into rows containing 

equal numbers of students, what possible arrangements can 

she have?

Note: Ms Pythagoras will not be in the photograph.

17. Place the first 6 multiples of 3 into the following triangle so the numbers 

along each side of the triangle add up to 27. Use each number once only.

18. a.   MC  Tilly Tyler has 24 green bathroom tiles left over. If she wants to use 

them all on the wall behind the kitchen sink (without breaking any) which 

of the following arrangements would be suitable?

 I 4 rows of 8 tiles   II 2 rows of 12 tiles   III 4 rows of 6 tiles

IV 6 rows of 5 tiles V 3 rows of 8 tiles

A. I and II B. I, II and III C. II, IV and V

D. II, III and V E. V

 b. Justify your answer to part a using mathematical reasoning.

Reasoning
19. I am a 2-digit number that can be divided by 3 with no remainder. The sum of my digits is a multiple of 

4 and 6. My first digit is double my second digit. What number am I? Show your working.

20. Find a 2-digit number such that if you subtract 3 from it, the result is a multiple of 3; if you subtract 4 

from it, the result is a multiple of 4 and if you subtract 5 from it, the result is a multiple of 5. Explain 

how you reached the answer.

21. In a class election with 3 candidates, the winner beat the other 2 candidates by 3 and 6 votes 

respectively. If 27 votes were cast, how many votes did the winner receive? Show how you reached 

your answer.
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22. What number am I? I am a multiple of 5 with factors of 6, 4 and 3. The sum of my digits is 6. Show 

your working.

23. My age is a multiple of 3 and a factor of 60. The sum of my digits is 3. How old am I? (There are two 

possible answers.)

24. A room measures 550 centimetres by 325 centimetres. 

What would be the side length of the largest square tile that 

can be used to tile the floor without any cutting?

a. Try this question now. (Hint: Find the factors of 550 

and 325.)

b. How many tiles would fit on the floor along the wall 

550 centimetres long?

c. How many tiles would fit on the floor along the wall 

325 centimetres long?

d. How many floor tiles would be needed for this room? 

Explain your answer.

Problem solving
25. Use the following clues to find the values of A, B, C and D.

 • A is a factor of B.

 • C is the second multiple of B and the fourth  multiple 

of A.

 • D is a prime number between 10 and 20.

 • All numbers are different, and add up to 41.

26. A man and his grandson share the same birthday. For 

exactly six consecutive years the grandson’s age is a factor 

of his grandfather’s age. How old is each of them at the 

sixth of these birthdays, given that the grandson is no 

more than 10?

27. A book has pages numbered 1 to 140. This means that the 

numbers on each page have either one, two or three of the 

digits 0 to 9. How many digits would be used in total to 

number the pages?

Reflection
Does a number have more factors than multiples? Explain.

2.8 Lowest common multiple and highest common 
factor

 • The lowest common multiple (LCM) of two or more numbers is the smallest number that has those 

numbers as factors. For example, 20 is a common multiple of 5 and 10, but 10 is the lowest common 

multiple of 5 and 10.

Complete this digital doc: SkillSHEET: Multiples

Searchlight ID: doc-6416

Complete this digital doc: SkillSHEET: Factor pairs

Searchlight ID: doc-6417

RESOURCES — ONLINE ONLY 
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 • A common factor is a number that is a factor of two or more given numbers. For example, for the 

numbers 6 and 10, the number 2 is a common factor because 2 is a factor of 6, and 2 is a factor of 

10.

 • The highest common factor (HCF) is the largest of the common factors.

WORKED EXAMPLE 22

a Find the common factors of 8 and 24 by:<***dia***>

i listing the factors of 8
ii listing the factors of 24

iii listing the factors common to both 8 and 24.
b State the highest common factor of 8 and 24.<**dia**>

THINK WRITE

a i 1 Find the pairs of factors of 8. a i 1, 8   2, 4
    2 Write them in order.     Factors of 8 are 1, 2, 4, 8.

  ii 1 Find the pairs of factors of 24.   ii 1, 24    2,12    3, 8    4, 6
    2 Write them in order.     Factors of 24 are 1, 2, 3, 4, 6, 8, 12, 24.

  iii Write the common factors.   iii Common factors are 1, 2, 4, 8.

b Find the highest common factor. b HCF is 8.

WORKED EXAMPLE 23

Find 12 × 15 using factors.
THINK WRITE

1 Write the question. 12 × 15

2 Write one of the numbers as a factor pair. = 12 × 5 × 3

3 Multiply the first two numbers. = 60 × 3

4 Find the answer. = 180

 • Factors can make it easier to multiply numbers mentally. The following examples show the thought 

processes required.

WORKED EXAMPLE 24

Use factors to evaluate 32 × 25.
THINK WRITE

1 Write the question. 32 × 25

2 Rewrite the question so that one pair of factors  

is easy to multiply. The number 4 is a factor of 32 

and 4 × 25 = 100.

= 8 × 4 × 25

3 Find the answer. = 8 × 100

= 800
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Exercise 2.8 Lowest common multiple and highest 
common factor
Individual pathways

 � PRACTISE
Questions:

1–7, 9, 11, 13, 14, 15, 16, 18, 

22, 24

 � CONSOLIDATE
Questions:

1–7, 8, 10, 13, 14, 15, 16, 18, 20, 

22, 24, 26

 � MASTER
Questions:

1–7, 13, 14, 17–23, 25, 26

� � � Individual pathway interactivity: int-4317  ONLINE ONLY

To answer questions online and to receive immediate feedback and sample responses for every question, 

go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Fluency
1. a. List the first ten multiples of 4.

b. List the first ten multiples of 6.

c. In your lists, circle the multiples that 4 and 6 have in common (that is, circle the numbers that appear 

in both lists).

d. What is the lowest multiple that 4 and 6 have in common? This is the lowest common multiple of 4 

and 6, known as the LCM.

2. a. List the first six multiples of 3.

b. List the first six multiples of 9.

c. Circle the multiples that 3 and 9 have in common.

d. What is the lowest common multiple of 3 and 9?

3. Find the LCM of each of the following pairs of numbers.

a. 3 and 6 b. 6 and 15 c. 7 and 10

d. 12 and 16 e. 4 and 15

4. Answer True (T) or False (F) to each of the following statements.

a. 20 is a multiple of 10 and 2 only.

b. 15 and 36 are both multiples of 3.

c. 60 is a multiple of 2, 3, 6, 10 and 12.

d. 100 is a multiple of 2, 4, 5, 10, 12 and 25.

5. a.  WE 22  List the factors of 21.

b. List the factors of 56.

c. Find the highest common factor of 21 and 56.

6. a. List the factors of 27.

b. List the factors of 15.

c. Find the highest common factor of 27 and 15.

7. a. List the factors of 7.

b. List the factors of 28.

c. Find the highest common factor of 7 and 28.

8. a. List the factors of 48.

b. List the factors of 30.

c. Find the HCF of 48 and 30.

9. Find the highest common factor of 9 and 36.

10. Find the highest common factor of 42 and 77.

11. Find the highest common factor of 36 and 64.

12. Find the highest common factor of 45, 72 and 108.
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13.  WE 23  Find the following using factors.

a. 12 × 25 b. 12 × 35 c. 12 × 55

d. 11 × 16 e. 11 × 14 f. 11 × 15

g. 20 × 15 h. 20 × 18 i. 30 × 21

14.  WE 24  Use factors to evaluate the following.

a. 36 × 25 b. 44 × 25 c. 24 × 25

d. 72 × 25 e. 124 × 25 f. 132 × 25

g. 56 × 50 h. 48 × 125 i. 52 × 250

Understanding
15. Kate goes to the gym every second evening, while Ian goes every third evening.

a. How many days will it be before both attend the gym again on the same evening?

b. Explain how this answer relates to the multiples of 2 and 3.

16. Vinod and Elena are riding around a mountain bike trail. Each person completes one lap in the time 

shown on the stopwatches.

a. If they both begin cycling from the starting point at the same time, how long will it be before they 

pass this starting point again at exactly the same time?

b. Relate your answer to the multiples of 5 and 7.

05:00:00

SECMIN 100/SEC

07:00:00

SECMIN 100/SEC

17. A warehouse owner employs 

Bob and Charlotte as security 

guards. Each security guard 

checks the building at midnight. 

Bob then checks the building 

every 4 hours, and Charlotte 

every 6 hours.

a. How long will it be until both 

Bob and Charlotte are next 

at the warehouse at the same 

time?

b. Relate your answer to the 

multiples of 4 and 6.
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18.   Two smugglers, Bill Bogus and Sally Seadog, have set up 

signal lights that fl ash continuously across the ocean. Bill’s 

light fl ashes every   5 seconds   and Sally’s light fl ashes every 

4 seconds  . If they both start together, how long will it take for 

both lights to fl ash again at the same time?     

19.   Twenty students in Year   7   were each given a different 

number from   1   to   20   and then asked to sit in numerical 

order in a circle. Three older girls — Milly, Molly and 

Mandy — came to distribute jelly beans to the class. Milly 

gave red jelly beans to every second student, Molly gave 

green jelly beans to every third student and Mandy gave 

yellow jelly beans to every fourth student.     

a.   Which student had jelly beans of all   3   colours?  

b.   How many students received exactly   2   jelly beans?  

c.   How many students did not receive any jelly beans?    

20.   Wah needs to cut tubing into the largest pieces of equal length that he can, without having any offcuts 

left over. He has three sections of tubing; one   6 metres   long, another   9 metres   long and the third 

15 metres   long.  

a.   How long should each piece of tubing be?  

b.   How many pieces of tubing will Wah end up with?    

21.   Mario, Luigi, Zoe and Daniella 

are playing on a Playstation. 

Mario takes   2 minutes   to play 

one level of the game, Luigi 

takes   3 minutes  , Zoe takes 

  4 minutes   and Daniella takes 

  5 minutes  . They have   12 minutes   

to play.    

a.   If they play continuously, 

which of the players would be 

in the middle of a game as time 

ran out?  

b.   After how many minutes did this player begin the last game? 

    Reasoning   
22.   The runners in a   100 m   race are lined up next to each other while those in a   400 m   race are 

staggered around the track. Look at the following diagram of a standard   400 m   athletic track and 

take note of both the starting 

position and fi nish line for a 

  100 m   race.     

a.   What shapes are the two 

curved ends of the track?  

b.   Explain why the starting line 

for a   100 m   race has been 

positioned in the straight 

section.  

c.   Explain why the fi nish line 

for a   100 m   race has been 

positioned where it is. 

Finish

100 m track

Start 100 m
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Track events such as the 200 m,  400 m and 800 m races have staggered starting positions. The 

diagram illustrates the position of the starting blocks S1–S8 for each lane in the 400 m race.

d. Why is there a need to stagger the starting blocks in the 200 m,  400 m and 800 m track events?

e. A runner completing one lap of the inside lane (lane 1) runs a distance of 400 m, while a runner 

completing one lap in the next lane (lane 2) runs a distance of 408. If this pattern continues, determine 

how far runners in lanes 3–8 run. Enter these results in the appropriate column in the table.

Lane number Distance travelled (m) Difference
1 400 m  

2 408 m  

3    

4    

5    

6    

7    

8 456 m  

f. Calculate the difference between the distances travelled by the runners in each of the lanes compared 

to the distance travelled by the runner in lane 1. Enter these results in the appropriate column in the 

table above.

g. What do you notice about the values obtained in part f?

Problem solving
23. Two candles of equal length are lit at the same time. The first candle takes 6 hours to burn out and the 

second takes 3 hours to burn out. How many hours will the slower burning candle take to be twice as 

long as the faster burning candle?

24. Carmen types 30 words per minute while Evan types 40 words per minute. They have to type the 

same number of words and they both end up typing for a whole number of minutes.

a. How long has Carmen been typing for?

b. How long has Evan been typing for?

25. Alex enjoys running after school around the oval. It takes him 10 minutes to complete one lap. His 

mother Claire walks the family dog at the same time. It takes her 15 minutes to complete one lap. 

They decide to go home when they meet next. How long will it take them to meet again?

26. The HCF of two numbers is 12 and the LCM is 840. One of the numbers is 60.

a. Calculate the value of the second number.

b. Explain your problem solving method.

FinishA
A

400 m track

S
1 S

2 S
3

S
8

S
7S

6S
5S

4
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2.9 Estimation
 • An estimate is not the same as a guess, because it is based on information.

 • Estimation is useful when we are working with calculators. By mentally estimating an  approximate 

answer, we are more likely to notice a data entry error.

 • To estimate the answer to a mathematical problem, round the numbers to the first digit and find an 

approximate answer.

 • Estimations can be made when multiplying, dividing, adding or subtracting. They can also be used 

when there is more than one operation in the same question.

2.9.1 Rounding
 • If the second digit is 0, 1, 2, 3 or 4, the first digit stays the same.

 • If the second digit is 5, 6, 7, 8 or 9, the first digit is rounded up.

 • If rounding to the first digit:

 6512 would be rounded to 7000 as it is closer to 7000

 6397 would be rounded to 6000 as it is closer to 6000

 6500 would be rounded to 7000. It is exactly halfway between 6000 and 7000. So to avoid 

 confusion, if it is halfway the number is rounded up.

WORKED EXAMPLE 25

Estimate 48 921 × 823 by rounding to the first digit.

THINK WRITE

1 Write the question. 48 921 × 823

2 Round each part of the question to the first digit. = 50 000 × 800

3 Multiply. = 40 000 000

Exercise 2.9 Estimation

Individual pathways

 � PRACTISE
Questions:

1, 2, 3, 5, 6, 8, 10

 � CONSOLIDATE
Questions:

1, 2, 4, 5, 6, 8, 10

 � MASTER
Questions:

1, 2, 5–10

� � � Individual pathway interactivity: int-4318  ONLINE ONLY

To answer questions online and to receive immediate feedback and sample responses for every  question, 

go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Fluency
1.  WE25  Estimate 67 451 × 432 by rounding to the first digit.

2. Copy and complete the following table by rounding the numbers to the first digit. The first row has 

been completed as an example.

 • In the column headed ‘Estimate’, round each number to the leading digit.

 • In the column headed ‘Estimated answer’, calculate the answer.

 • In the column headed ‘Prediction’, guess whether the actual answer will be higher or lower than your 

estimate.

Reflection
What strategies will you use to help you remember the difference between highest common  factors 
and lowest common multiples?
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 • Use a calculator to work out the actual answer and record it in the column headed ‘Calculation’ to 

determine whether it is higher or lower than your estimate.

   
Estimate Estimated 

answer
Prediction Calculation*

Example 4129 ÷ 246 4000 ÷ 200 20 Lower 16.784 553 so lower

a 487 + 962        

b 33 041 + 82 629        

c 184 029 + 723 419        

d 93 261 − 37 381        

e 321 − 194        

f 468 011 − 171 962        

g 36 × 198        

h 623 × 12 671        

i 29 486 × 39        

j 31 690 ÷ 963        

k 63 003 ÷ 2590        

l 69 241 ÷ 1297        

*Is the actual answer higher or lower than the estimate?

3. a.    MC  The best estimate of 4372 + 2587 is:

A. 1000 B. 5527 C. 6000 D. 7000 E. 7459

b. The best estimate of 672 × 54 is:

A. 30 000 B. 35 000 C. 36 000 D. 40 000 E. 42 000

c. The best estimate of 67 843 ÷ 365 is:

A. 150 B. 175 C. 200 D. 230 E. 250

4. Estimate the answers to each of these.

a. 5961 + 1768 b. 432 − 192 c. 48  022 ÷ 538 d. 9701 × 37

e. 98  631 + 608  897 f. 6501 + 3790 g. 11  890 − 3642 h. 83  481 ÷ 1751

i. 112  000 × 83 j. 66  501 ÷ 738 k. 392 × 113  486 l. 12  476 ÷ 24

Understanding
5.  MC  Su-Lin was using her calculator to answer some mathematical questions, but found she obtained 

a different answer each time she performed the same calculation. Using your estimation skills, predict 

which of Su-Lin’s answers is most likely to be correct.

a. 217 × 489

A. 706 B. 106  113 C. 13  203 D. 19  313 E. 105  203

b. 89  344 ÷ 256

A. 39 B. 1595 C. 89  088 D. 349 E. 485

c. 78 × 6703

A. 522  834 B. 52  260 C. 6781 D. 56  732  501 E. 51  624

d. 53  669 ÷ 451

A. 10 B. 1076 C. 53  218 D. 119 E. 183

6. Julian is selling tickets for his school’s theatre production of South Pacific. So far he has sold 

439 tickets for Thursday night’s performance, 529 for Friday’s and 587 for Saturday’s. The costs of 

the tickets are $9.80 for adults and $4.90 for students.

a. Round the figures to the first digit to estimate the number of tickets Julian has sold so far.

b. If approximately half the tickets sold were adult tickets and the other half were student tickets, 

estimate how much money has been received so far by rounding the cost of the tickets to the 

first digit.
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7. During the show’s intermission, 

Jia is planning to run a stall 

selling hamburgers to raise 

money for the school. She has 

priced the items she needs and 

made a list in order to estimate 

her expenses.

a. By rounding the item price to 

the first digit, use the following 

table to estimate how much 

each item will cost Jia for the 

quantity she requires.

b. Estimate what Jia’s total 

shopping bill will be.

c. If Jia sells 300 hamburgers over 

the 3 nights for $2 each, how 

much money will she receive 

for the hamburgers?

d. Approximately how much money will Jia raise through selling hamburgers over the 3 nights?

Item Item price Quantity required Estimated cost

Bread rolls $2.90/dozen 25 packets of 12  

Hamburgers $2.40/dozen 25 packets of 12  

Tomato sauce $1.80/litre 2 litres  

Margarine $2.20/tub 2 tubs  

Onions $1.85/kilogram 2 kilograms  

Tomatoes $3.50/kilogram 2 kilograms  

Lettuce $1.10 each 5 lettuces  

Reasoning
8. Estimate the number of 

graduating students shown in the 

following photograph. (Do not 

count all of the students in the 

photograph.) If the hall holds 12 

times this number, estimate the 

total capacity of the hall. Show 

all working and write a sentence 

explaining how you solved this 

problem.

Problem solving
9. At Kooboora Secondary College there are 127 students in Year 7, 152 students in Year 8 and 

319 students in Years 9 and 10. Estimate the total number of students in Years 7–10.

10. Brent bought a car 5 years ago for $21 798. The car’s value has decreased to one-third of its initial 

value. What is the approximate value of the car today?
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Reflection
When is it important that you do not estimate calculations by rounding numbers?

CHALLENGE 2.2
a. Matchsticks can be used to create Roman numeral sums. Move one 

matchstick to make a true statement.

b. How can a true statement be made without moving any of the 

matchsticks?

Watch this eLesson: Estimating and rounding

Searchlight ID: eles-0822

Complete this digital doc: SkillSHEET: Rounding to the first (leading) digit

Searchlight ID: doc-6418

Complete this digital doc: WorkSHEET 2.2

Searchlight ID: doc-0274

RESOURCES — ONLINE ONLY

2.10 Review

2.10.1 Review questions
Fluency

1. State the place value of the digit shown in red in each of the following.

a. 74 037 b. 541 910 c. 1 904 000 d. 290

2. Write each of the following numbers in expanded notation.

a. 392 b. 4109 c. 42 001 d. 120 000<**dia**>

3. List the numbers 394, 349, 943, 934, 3994, 3499 in ascending order.

4. List the numbers 1011, 101, 110, 1100, 1101 in descending order.

5. Find the sum of these numbers.

a. 43 + 84 b. 139 + 3048

c. 3488 + 91 + 4062<***dia***> d. 3 486 208 + 38 645 + 692 803<**dia**>

6. Calculate each of the following.

a. 20 − 12 + 8 − 14 b. 35 + 15 + 5 − 20 c. 300 − 170 + 20 d. 18 + 10 − 3 − 11<**dia**>

7. Find the difference between these numbers.

a. 688 − 273 b. 400 − 183 c. 68 348 − 8026

d. 46 234 − 8476<***dia***> e. 286 005 − 193 048 f. 1 370 000 − 1 274 455<**dia**>

8. Use mental strategies to multiply each of the following.

a. 2 × 15 × 5 b. 4 × 84 × 25 c. 62 × 20

d. 56 × 300 e. 67 × 9<***dia***> f. 31 × 19<**dia**>

9. Calculate each of these using short division.

a. 4172 ÷ 7 b. 101 040 ÷ 12 c. 15 063 ÷ 3

10. Calculate each of these.

a. 6 × 4 ÷ 3 b. 4 × 9 ÷ 12 c. 49 ÷ 7 × 12

d. 81 ÷ 9 × 5 e. 6 × 3 ÷ 9 ÷ 2 f. 12 ÷ 2 × 11 ÷ 3

11. Divide these multiples of 10.

a. 84 000 ÷ 120 b. 4900 ÷ 700 c. 12 300 ÷ 30

12. Evaluate the following using long division:

a. 4706 ÷ 13 b. 6867 ÷ 21 c. 10 744 ÷ 17 d. 3762 ÷ 19
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13. Evaluate the following using long division:

a. 5702 ÷ 17 b. 6932 ÷ 23 c. 11 852 ÷ 13 d. 13 187 ÷ 29

14. Write the rules for the order of operations.

15. Follow the rules for the order of operations to calculate each of the following.

a. 35 ÷ (12 − 5) b. 11 × 3 + 5 c. 8 × 3 ÷ 4

d. 5 × 12 − 11 × 5 e. (6 + 4) × 7 f. 6 + 4 × 7

g. 3 × (4 + 5) × 2 h. 5 + [21 − (5 × 3)] × 4

16. By rounding each number to its first digit, estimate the answer to each of the calculations.

a. 6802 + 7486 b. 8914 − 3571 c. 5304 ÷ 143 d. 5706 × 68

e. 49 581 + 73 258 f. 17 564 − 10 689 g. 9480 ÷ 2559 h. 289 × 671

17. List the first 5 multiples of each number.

a. 11 b. 100 c. 5 d. 20 e. 13 f. 35

18. Find the lowest common multiple (LCM) of the following pairs of numbers.

a. 3 and 12 b. 6 and 15 c. 4 and 7 d. 5 and 8

19. Find all the factors of each of the following numbers.

a. 16 b. 27 c. 50 d. 42 e. 36 f. 72

20. List the factor pairs of the following numbers.

a. 24 b. 40 c. 48 d. 21 e. 99 f. 100

Problem solving
21. Uluru is a sacred Aboriginal site. The map below shows some roads between Uluru and Alice Springs. 

The distances (in kilometres) along particular sections of road are indicated.

© Corbis Corporation
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a. How far is Kings Canyon resort from Ayers Rock resort near Uluru?

b. What is the shortest distance by road if you are travelling from Kings Canyon resort to Alice 

Springs?

c. If you are in a hire car, you must travel only on sealed roads. Calculate the distance you need to 

travel if driving from Kings Canyon resort to Alice Springs.

22. In summer, an ice-cream factory operates 16 hours a day and makes 28 ice-creams each hour.

a. How many ice-creams are produced each day?

b. If the factory operates 7 days a week, how many ice-creams are produced in one week?

c. If there are 32 staff who run the machines over a week, how many ice-creams would each person 

produce?

23. Hung and Frank are cyclists who are riding around a track. They ride past the finish line together, and 

from then Hung takes 25 seconds to complete a lap and Frank takes 40 seconds.

a. How long will it be until they next pass the finish line together?

b. How many laps will each have ridden when this occurs?

24. When you add two even positive integers, the answer is even; the sum of an even and an odd positive 

integer is an odd integer; two odd positive integers add to give an even integer. What happens if you 

perform multiplication on these types of integers? Give examples to support your statements. Write 

a general statement to summarise what would result when you multiplied more than two positive 

integers.

25. Joe, Claire and Daniela were having races up and down a flight of stairs. Joe took the stairs three at 

a time, Daniela took the stairs two at a time while Claire took the stairs four at a time. In each case, 

they reached the bottom with no steps left over.

a. How many steps are there in the flight of stairs? List three possible answers.

b. What is the smallest number of steps there could be?

c. If Joe can also take the stairs five at a time with no steps left over, what is the smallest number of 

steps in the flight of stairs?

26. Place the numbers 1 to 6 in these circles so that the number in every circle 

below two higher circles shows the difference between the two numbers in the 

higher circles.

27. A perfect number is one whose factors (all except the number itself) add to the 

number. For example, 6 is a perfect number because 1 + 2 + 3 (the sum of its 

factors, excluding 6) is equal to 6. Show why 496 is a perfect number.

28. Complete this subtraction by filling in the missing numbers in the boxes.

  
   8  2    ⃞   0
  3     ⃞   8    ⃞
    ⃞  5    5   9   

29. At a confectionary factory, a machine dispenses 760 lollies into 8 jars. Assuming that an equal number 

of lollies is dispensed into each jar, find the number in each jar.

30. Arrange the digits 0, 2, 4, 5 and 8 to form the smallest possible 5−digit number. You must use each 

digit once and only once.

31. In a race, one dirt bike rider completes each lap in 40 seconds while another completes it in 

60 seconds. How long after the start of the race will the two bikes pass the starting point together?

32. There are sets of numbers known as Hailstone numbers. Here’s an example. Pick any integer and enter 

it into your calculator. If it is an even number, divide by 2. If it is an odd number, multiply by 3, then 

add 1. Repeat the process with the new number over and over. Explain what happens in the long run, 

and why these numbers would be called Hailstone numbers.

33. Julie sells 8 bottles of soft drink for $3 each and 12 bottles of water for $2 each.

a. Write a calculation that will find the total value of Julie’s sales.

b. Find the total value of Julie’s sales.

50 Jacaranda Maths Quest 7 

UNCORRECTE
D P

AGE P
ROOFS



 Language 

 It is important to learn and be able to use correct mathematical language in order to communicate effec-

tively. Create a summary of the topic using the key terms below. You can present your summary in writing 

or using a concept map, a poster or technology. 

  approximations  
  arithmagon  
  ascending  
  associative law  
  common factor  
  commutative law  
  descending  
  difference  

  distributive law  
  dividend  
  divisor  
  estimate  
  factor  
  highest common factor  
  integer  
  lowest common multiple  

  multiples  
  place value  
  products  
  quotients  
  rounding  
  sum  

  Investigation | Rich Task 
 Ancient number systems 

 All ancient civilisations developed methods to count and 

use numbers. The methods they used to represent numbers 

did not involve the ten digits   1,  2,  3,  4,  5,  6,  7,  8,   9   and 

  0   that we use today, but included different systems such as 

letters, other symbols, pebbles, tying knots in ropes or cut-

ting notches in sticks. As the need to use and represent larger 

numbers became more and more important, many old sys-

tems disappeared. 

    Try out this interactivity:  Word search    

 Searchlight ID:  int-2585  

    Try out this interactivity:  Crossword    

 Searchlight ID:  int-2586  

    Try out this interactivity:  Sudoku    

 Searchlight ID:  int-3163    

  Complete this digital doc: Concept map     

 Searchlight ID:  doc-10721  

   RESOURCES — ONLINE ONLY 

34.   At a football match, Richard estimates the crowd to be   20 000   people. If Richard’s estimate is correct 

to the nearest   1000   people, what is the greatest number of people that could possibly be at the football 

match.       
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The ancient Egyptians were one of the oldest known civilisations to have a recorded number  system. 

About 5000 BP, the Egyptians used hieroglyphics, a language system of symbols called hieroglyphs. 

An example of hieroglyphs can be seen in this picture. The hieroglyphs used for numbers are shown 

below.

The following example shows how the symbols are used to represent numbers. As the  numbers 
get larger in value, the symbols are simply repeated. This set of symbols represents 241 513.

1. What number is represented by the following Egyptian symbol?

2. Show how the ancient Egyptians would have represented the number 2147.

The ancient Egyptian system of numbers was not limited to representing numbers. Addition 
and subtraction could easily be performed when it was required. Perform the following 
additions and subtractions, giving your answers as Egyptian numbers.

3. 

4. 

5. 

6. 

+

–

+

–
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7. Comment on any difficulties you encountered 

performing the calculations above.

The ancient Greeks used an alphabet that had 
27 letters (the current Greek alphabet has 
only 24 letters). These letters were also used to 
represent numbers. The first nine letters represented 
the numbers 1 to 9, the next nine letters represented 
the tens from 10 to 90, and the last nine letters 
represented the hundreds from 100 to 900. Numbers 
were written by combining the letters as needed.
8. Use the library or internet to find the 27 symbols used 

in the ancient Greek number system and the number 

that each symbol represented.

9. How did the ancient Greeks represent numbers greater 

than or equal to 1000?

10. Research number systems used by other ancient 

civilisations, using the library or internet. Try to find 

out what symbols were used to represent numbers 

and how they were used in calculations. Discuss any 

advantages for the civilisation using this system and why the system may have fallen out of use. 

Present your finding on a separate sheet of paper.

Complete this digital doc: Code puzzle: How many bones are there in your skeleton?

Searchlight ID: doc-14313
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Answers

Topic 2 Positive integers
Exercise 2.2 Place value
1. a. 900 + 20 + 5 b. 1000 + 60 + 2 c. 20 000 + 8000 + 400 + 60 + 9

d. 40 + 3 e. 500 000 + 2000 + 30 + 9 f. 800 000 + 2

g. 1 000 000 + 80 000 + 100 h. 20 000 + 2000 + 200 + 20 + 2

2. a. Seven hundred and sixty-five b. Nine thousand, one hundred and five

c. Ninety thousand, four hundred and fifty d. One hundred thousand, two hundred and thirty-six

3. a. 495 b. 2670 c. 24 000 d. 109 605

4. a. i. Two hundred ii. Forty iii. Eight

b. i. Two ii. One hundred iii. Thirty

c. i. Zero ii. Two hundred

d. i. Three hundred ii. Fifty  iii. Seven

5. a. E

b. All 5 numbers have 4 in the thousands place; A, C, D and E have 8 in the hundreds place; A and E have 8 in the tens place 

and only E has 8 in the units place. E has the largest number.

6. B

7. a. 48 987, 8569, 742, 647, 28 b. 72 167, 58 625, 47 890, 32 320, 12 947

c. 7647, 7476, 6747, 6477, 4776 d. 8880, 8808, 8800, 8088, 8080, 8008

8. a. 9, 58, 743, 68 247, 1 258 647 b. 34 108,  58 610,  60 000,  78 645,  84 364

c. 1290, 1902, 2019, 2910, 9021, 9201 d. 111, 211, 212, 221, 222, 1112

9. a. i. $6000 ii. $340 000 iii. $58 000

b. i. $430K ii. $7K iii. $800K

c. Check with your teacher.

10. Half a minute 11. 98 641

12. a. i. 2 ii. 4 b. i. 6 ii. 27

c. i.  In part a, the number of two-digit numbers is the same as the number of digits. In part b the number of three-digit 

numbers is double the number of digits because the number can begin with any one of the three digits, and then there are 

two digits to choose from for the second place and one digit for the third place; this makes six possible numbers.

ii. In part a, the number of two-digit numbers is 2
2
. In part b the number of three-digit numbers is 3

3
.

13. About 10 days at a rate of 1 number per second.

Exercise 2.3 Adding and subtracting positive integers
1. a. 15 b. 24 c. 37 d. 121 e. 210 f. 240 g. 472

h. 1730 i. 7458 j. 18 220 k. 175 000 l. 20 m. 40 n. 50

2. a. 99 b. 999 c. 4183 d. 72 648 e. 3 485 551 f. 13 629

3. a. 978 b. 1155 c. 766 d. 257 e. 1335

f. 11 747 g. 14 462 h. 332 941 i. 1 701 553 j. 1 053 944

4. a. 180 b. 200 c. 280 d. 460 e. 790 f. 827

5. a. 6 b. 8 c. 23 d. 5 e. 60 f. 125

g. 814 h. 900 i. 700 j. 10 500 k. 70 l. 35

m. 500 n. 63 o. 5 p. 26 q. 39

6. a. 4 b. 20 c. 26 d. 55

e. 40 f. 0 g. 73 h. 1150

7. a. 44 b. 35 c. 35 123 d. 86 e. 584 599

f. 1831 g. 267 h. 4413 i. 65 439

8. a. 40 672 b. 2634 c. 69 397 d. 56 176

e. 1553 f. 517 526 g. 349 818 h. 19 088 744
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9. $247 10. 3032 pages 11. $71

12. a. 8 days b. 2003 km c. 3492 km d. 2754 km

13. 6670 km

14. a. 7, 6, 14 b. 15, 10, 15 c. 8, 20, 36

15. 15 16. 12 149 17. 31

18. a. 215 million b. 220 million

19. a. 26 m b. 26 m c. 52 m d. Check with your teacher.

20. a. 172 km b. 353 km

21. a. 638 321 − 488 417 = 149 904 b. 3492 − 1685 = 1807 (Other answers possible)

22. 23. 7 days

24. 735 + 1689 = 2424 or 641 + 8752 = 9393

25. Trixie

26. Three students attend both swimming practice and lifesaving.

27. Three people do not work Monday to Sunday.

28. 6

Exercise 2.4 Multiplying and dividing positive integers
1. a. 12 b. 45 c. 22 d. 56 e. 96

f. 110 g. 54 h. 132 i. 72

2. a. 26 b. 45 c. 50 d. 39 e. 100 f. 90

g. 32 h. 70 i. 42 j. 63 k. 108 l. 75

m. 72 n. 90 o. 27 p. 90 q. 100 r. 80

3. a. 128 b. 116 c. 1233 d. 2571 e. 24 600 f. 111 888

g. 63 104 h. 1888 i. 16 120 j. 63 582 k. 374 055 l. 492 720

4. a. 2288 b. 3007 c. 1652 d. 912 e. 7093 f. 64 600

g. 21 571 h. 97 478 i. 2 161 485 j. 4 870 460 k. 27 529 460 l. 1 725 805

5. a. 80 b. 240 c. 1900 d. 4500 e. 900 f. 67 000

6. a. 900 b. 1830 c. 3100 d. 16 800 e. 9500 f. 172 000

7. a. 8000 b. 21 000 c. 480 000 d. 7200 e. 48 000 f. 5 500 000

g. 6 300 000 000 h. 144 000 000 i. 5 600 000 j. 54 000 000 k. 440 000 l. 13 200 000

8. a. 306 b. 747 c. 5652 d. 7425 e. 456 f. 208

9. a. 5600 b. 560 c. 5040

10. a. 4320 b. 6660 c. 11 250 d. 28 800 e. 3600 f. 57 600

11. a. 150   b.   300     c.  300      d.  Multiply first by 6 then double the answer.

12. a. 180 b. 840 c. 216 d. 1260

e. 350 f. 640 g. 198 h. 680

13. a. 90    b.   27     c.  117      d.  Multiply by 10 and by 3 then add the answers.

14. a. 325 b. 390 c. 312 d. 1326

15. a. 4 b. 3 c. 4 d. 9 e. 7 f. 8

g. 12 h. 8 i. 4 j. 4 k. 20 l. 13

m. 3 n. 2 o. 3 p. 2 q. 2 r. 4

s. 2 t. 5 u. 15

16. a. 10 b. 6 c. 56 d. 35 e. 84

f. 60 g. 3 h. 44 i. 54

17. a. 485 b. 6942 c. 6208

d. 57 319 e. 2761 f. 80 045

g. 85 064 remainder 2 h. 86 047 remainder 3 i. 8643 remainder 1

j. 904 075 remainder 5 k. 93 155 remainder 2 l. 60 074 remainder 2

18. a. 700 b. 10 c. 7 d. 900 e. 9

f. 500 g. 5000 h. 7 i. 800

5 849 318
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19. a. $72 b. $1728

20. $132 000

21. a. $675 b. $1200 c. $2700

22. 490 km

23. a. 4420 litres b. 22 100 litres

24. 524 seconds

25. a. 34 hours b. $1105 c. $1885

26. a. 10 km b. $175 c. 120 km d. $9100 e. 400 papers f. 20 800 papers

27. a. 58     b.   29       c.  29       d.  Divide by 10 and halve the answer.

28. a. 214 b. 92 c. 39 1
2

d. 32

29. a. 28 km b. 14 km

30. a. $208 b. $48

31. 186 cows

32. Number of tables required: 19; total number of courses to be served: 608; number of waiters required: 8; total charge 

for catering: $8360

33. a. 950 m
2 b. $794 750

34. $16 per night

35. a. 37 b. 3

36. a. 94 cents b. $32.90 c. $5146.50 d. $3 e. $10

37. 260 38. 46 39. 52 GB

40. The two numbers are 34 and 35. Their sum is 69.

Challenge 2.1
1089      2178      3267

a. 4356 b. 5445 c. 6534 d. 7623 e. 8712 f. 9801

Exercise 2.5 Long division
1. a. 15 b. 14 c. 32 d. 19 e. 421

f. 658 g. 325 h. 362 i. 62 j. 5502

2. a. 65 r 2 or 65 2

13
b. 63 r 6 or 63 2

5
c. 71 r 3 or 71 3

17
d. 84 r 4 or 84 4

19

e. 123 r 7 or 123 7

41
f. 251 r 6 or 251 2

11
g. 325 r 6 or 325 2

7
h. 249 r 2 or 249 2

31

i. 652 r 1 or 652 1

23
j. 741 r 4 or 741 4

27

3. a. 
 

b.      48   7

17⟌82  7  9
 c. 

    2  4  3r 17

21⟌512  0       

4. a. 37 cartons b. 29 cartons c. Yes

d. 435 is not divisible by 12 but divisible by 15.

5. Various answers possible.

     2  3  6

19⟌448  4  
 

Dividend Divisor    

  2 4 8

  Remainder    

2371 1 3 3

2373 1 1 5

2375 1 3 7

2377 1 1 1

2379 1 3 3

2381 1 1 5

2383 1 3 7

2385 1 1 1

2387 1 3 3

2389 1 1 5
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a. When divided by 2, the remainder is always 1.

  When divided by 4, the remainder alternates between 1 and 3.

  When divided by 8, the remainders repeat 1, 3, 5, 7.

b. All odd numbers leave a remainder of 1 when divided by 2 because the difference between an odd number and an even 

number is 1.

   There is only one odd number between each multiple of 2. Therefore, when an odd number is divided by 2, 

the remainder is always 1.

   There are two odd numbers between each multiple of 4. Therefore when an odd number is divided by 4, the remainders 

are always 1 or 3.

   There are four odd numbers between each multiple of 8. Therefore, when an odd number is divided by 8, the remainders 

are always 1 or 3 or 5 or 7.

6. a. One of the following: 111 111,  222 222,  333 333,  444 444,  555 555,  666 666,  777 777,  888 888,  999 999

b. One of the following: 3367,  6737,  10101,  13468,  16835,  20202,  23569,  26936,  30303.

c. One of the following: 91,  182,  273,  364,  455,  546,  637,  728,  819.

d. One of the following: 1,  2,  3,  4,  5,  6,  7,  8,  9.

e. The final answer is the original digit used to make the number.

7. See answer to question 6; e.g.

  111111 = 1 × 33 × 37 × 91

  222222 = 2 × 33 × 37 × 91

Exercise 2.6 Order of operations
1. a. 5 b. 9 c. 3 d. 30 e. 59 f. 25

g. 7 h. 96 i. 15 j. 24 k. 32 l. 18

m. 76 n. 27 o. 26 p. 7 q. 12 r. 96

s. 27 t. 0 u. 18 v. 3

2. a. (12 − 8) ÷ 4 = 1 b. (4 + 8) × 5 − 4 × 5 = 40 c. 3 + 4 × (9 − 3) = 27

d. 3 × (10 − 2) ÷ 4 + 4 = 10 e. 12 × (4 + 2) − 12 = 60 f. 17 − 8 × 2 + 6 × (11 − 5) = 37

g. 10 ÷ (5 + 5) × 9 × 9 = 81 h. (18 − 3) × 3 ÷ 5 = 9

3. C

4. B

5. a. 6 + 2 × (4 − 3) × 2 = 10 b. (6 + 2) × 4 − 3 × 2 = 26

c. 6 + (2 × 4 − 3) × 2 = 16         d.  6 + 2 × 4 − 3 × 2 = 8, no brackets required

6. James 7. 43 pebbles 8. $229.20

2 3 4 5 6

+1 +1

+2 +2

Multiples of 2

Remainders

7 8654 9 10 11 12

+1

+3 +3

+1

+4 +4

Multiples of 4

Remainders

19 2018171615141312111098 21 22 23 24

+1

+3
+5

+7

+8 +8

Multiples of 8

Remainders+1

+3
+5

+7
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9. Two possible solutions: 2 packets with 3 ice-creams and 5 packets with 5 ice-creams, or 7 packets with 3 ice-creams and 2 

packets with 5 ice-creams.

   With further investigation of the number pattern obtained by summing 3s and 5s, it appears that there are combinations of 3 

packs and 5 packs that will amount to any quantity of ice-creams equal to or larger than 8.

10. 1 = (4 − 3) ÷ (2 − 1); 3 = 21 ÷ (3 + 4); 5 = 3 + 4 − (2 × 1)

11. 5 = 4 + 3 − (2 × 1); 6 = 3 × 4 ÷ (2 × 1)

8 = 4 × (3 − 2 + 1); 9 = 4 + 3 + 2 ÷ 1

Exercise 2.7 Factors and multiples
1. a. 3, 6, 9, 12, 15 b. 6, 12, 18, 24, 30 c. 100, 200, 300, 400, 500 d. 11, 22, 33, 44, 55

e. 15, 30, 45, 60, 75 f. 4, 8, 12, 16, 20 g. 21, 42, 63, 84, 105 h. 25, 50, 75, 100, 125

i. 14, 28, 42, 56, 70 j. 12, 24, 36, 48, 60 k. 50, 100, 150, 200, 250 l. 30, 60, 90, 120, 150

m. 33, 66, 99, 132, 165 n. 120, 240, 360, 480, 600 o. 45, 90, 135, 180, 225 p. 72, 144, 216, 288, 360

2. 10, 20, 100, 70 3. 21, 7, 70, 35 4. 16, 64, 160, 32, 80 5. 70, 35, 140, 105, 700

6. Three of: 8, 24, 32, 48, 56, 72, 80, 88, 96

7. 9, 18, 27, 36, 45, 54, 63, 72, 81, 90, 99

8. 102, 108, 114, 120, 126, 132, 138, 144, 150, 156

9. a. C        b.   A      c.   15 × 1 = 15, 15 × 2 = 30, 15 × 3 = 45

10. a. 1, 2, 3, 4, 6, 12 b. 1, 2, 4, 8

c. 1, 2, 4, 5, 8, 10, 20, 40 d. 1, 5, 7, 35

e. 1, 2, 4, 7, 14, 28 f. 1, 2, 3, 4, 5, 6, 10, 12, 15, 20, 30, 60

g. 1, 2, 4, 5, 10, 20, 25, 50, 100 h. 1, 2, 3, 4, 6, 8, 9, 12, 18, 24, 36, 72

i. 1, 3, 13, 39 j. 1, 5, 17, 85

k. 1, 2, 4, 19, 38, 76 l. 1, 3, 23, 69

m. 1, 3, 9, 11, 33, 99 n. 1, 2, 5, 10, 25, 50, 125, 250

o. 1, 3, 17, 51 p. 1, 3, 5, 7, 15, 21, 35, 105

11. a. 20: 1, 20; 2,  10; 4, 5

b. 18: 1, 18; 2, 9; 3, 6

c. 36: 1, 36; 2, 18; 3, 12; 4, 9; 6, 6

d. 132: 1, 132; 2, 66; 3, 44; 4, 33; 6, 22; 11, 12

12. 15

13. a. B b. A

14. 3, 4

15. a. 6, 12, 18 (or any other multiple of 6)    b. 6    c. 30

16. 4 rows of 5 students or 5 rows of 4 students; 2 rows of 10 students or 10 rows of 2 students; 1 row of 20 students or 

20 rows of 1 student

17. 3

15 18

12 69

18. a. D            b.   4 × 8 ≠ 24, 2 × 12 = 24, 4 × 6 = 24, 6 × 5 ≠ 24, 3 × 8 = 24

19. 84 20. 60 21. 12 22. 60 23. 12 or 30

24. a. 25 cm b. 22 c. 13 d. 286

25. A = 4, B = 8, C = 16, D = 13

26. Boy 6, grandfather 66

27. 312 digits

Exercise 2.8 Lowest common multiple and highest common factor
1. a. 4, 8, 12, 16, 20, 24, 28, 32, 36, 40 b. 6, 12, 18, 24, 30, 36, 42, 48, 54, 60

c. 12, 24, 36 d. 12

2. a. 3, 6, 9, 12, 15, 18 b. 9, 18, 27, 36, 45, 54 c. 9, 18 d. 9

3. a. 3 b. 30 c. 70 d. 48 e. 60
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4. a. F b. T c. T d. F

5. a. 1, 3, 7, 21 b. 1, 2, 4, 7, 8, 14, 28, 56 c. HCF = 7

6. a. 1, 3, 9, 27 b. 1, 3, 5, 15 c. HCF = 3

7. a. 1, 7 b. 1, 2, 4, 7, 14, 28 c. HCF = 7

8. a. 1, 2, 3, 4, 6, 8, 12, 16, 24, 48

b. 1, 2, 3, 5, 6, 10, 15, 30

c. HCF = 6

9. 9 10. 7 11. 4 12. 9

13. a. 300 b. 420 c. 660 d. 176 e. 154

f. 165 g. 300 h. 360 i. 630

14. a. 900 b. 1100 c. 600 d. 1800 e. 3100

f. 3300 g. 2800 h. 6000 i. 13 000

15. a. 6 days        b.   6 is the smallest multiple of both 2 and 3.

16. a. 35 minutes        b.   35 is the smallest multiple of both 5 and 7.

17. a. 12 hours        b.   12 is the smallest multiple of both 4 and 6.

18. 20 seconds

19. a. 12 b. 6 c. 7

20. a. 3 metres b. 10

21. a. Daniella b. 10 minutes

22. a. Two semicircles

b. The starting line for a 100 m race has been positioned in the extended section so the athletes can all start from the same 

starting line.

c. The finish line for a 100 m race has been positioned so that all athletes can run in a direct line without having to have 

staggered starting positions.

d. There is a need to stagger the starting blocks in the 200 m,  400 m and 800 m track events so that the outside runners will 

not be running further than the inside runners.

e. and f

g. The runner in lane 8 is running 56 metres further than the runner in lane 1.

23. 2 hours

24. a. 4 minutes and any multiple of 4 thereafter. b. 3 minutes and any multiple of 3 thereafter.

25. 30 minutes

26. a. 168        b. Various methods possible.

Exercise 2.9 Estimation
1. 28 000 000

2. Estimation table:

Estimate Estimated answer Actual answer

a 500 + 1000 1500 1449

b 30 000 + 80 000 110 000 115 670

c 200 000 + 700 000 900 000 907 448

d 90 000 − 40 000 50 000 55 880

Lane number Distance travelled Difference

1 400 m 0

2 408 m 8

3 416 m 16

4 424 m 24

5 432 m 32

6 440 m 40

7 448 m 48

8 456 m 56
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Estimate Estimated answer Actual answer

e 300 − 200 100 127

f 500 000 − 200 000 300 000 296 049

g 40 × 200 8000 7128

h 600 × 10 000 6 000 000 7 894 033

i 30 000 × 40 1 200 000 1 149 954

j 30 000 ÷ 1000 30 32.907 58

k 60 000 ÷ 3000 20 24.325 483

l 70 000 ÷ 1000 70 53.385 505

3. a. D b. B c. B

4. a. 8000 b. 200 c. 100 d. 400 000

e. 700 000 f. 11 000 g. 6000 h. 40

i. 8 000 000 j. 100 k. 40 000 000 l. 500

5. a. B b. D c. A d. D

6. a. 1500 tickets b. $11 250

7. a. 

b. $150 c. $600 d. $450

8. Answers will vary. 9. 600 students 10. $7270

Challenge 2.2
a. 

b. Turn the page upside down.

2.10 Review
1. a. 7 b. 40 000 c. 1 000 000 d. 90

2. a. 300 + 90 + 2  b. 4000 + 100 + 9  c. 40 000 + 2000 + 1  d. 100 000 + 20 000

3. 349, 394, 934, 943, 3499, 3994

4. 1101, 1100, 1011, 110, 101

5. a. 127 b. 3187 c. 7641 d. 4  217  656

6. a. 2 b. 35 c. 150 d. 14

7. a. 415 b. 217 c. 60 322

d. 37 758 e. 92 957 f. 95 545

8. a. 150 b. 8400 c. 1240

d. 16 800 e. 603 f. 589

9. a. 596 b. 8420 c. 5021

10. a. 8 b. 3 c. 84

d. 45 e. 1 f. 22

11. a. 700 b. 7 c. 410

12. a. 362 b. 327 c. 632 d. 198

Item Estimated cost

Bread rolls $75

Hamburgers $50

Tomato sauce $4

Margarine $4

Onions $4

Tomatoes $8

Lettuce $5
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13. a. 335 r 7 or 335 7

17
b. 301 r 9 or 301 9

23
c. 911 r 9 or 911 9

13
d. 454 r 21 or 454 21

29

14. Brackets

  Indices

  Multiplication and division

  Addition and subtraction

15. a. 5 b. 38 c. 6 d. 5

e. 70 f. 34 g. 54 h. 29

16. a. 14 000 b. 5000 c. 50 d. 420 000

e. 120 000 f. 10 000 g. 3 h. 210 000

17. a. 11, 22, 33, 44, 55 b. 100, 200, 300, 400, 500 c. 5, 10, 15, 20, 25 d. 20, 40, 60, 80, 100

e. 13, 26, 39, 52, 65 f. 35, 70, 105, 140, 175

18. a. 12 b. 30 c. 28 d. 40

19. a. 1, 2, 4, 8, 16 b. 1, 3, 9, 27 c. 1, 2, 5, 10, 25, 50 d. 1, 2, 3, 6, 7, 14, 21, 42

e. 1, 2, 3, 4, 6, 9, 12, 18, 36     f.   1, 2, 3, 4, 6, 8, 9, 12, 18, 24, 36, 72

20. a. 1, 24; 2, 12; 3, 8; 4, 6 b. 1, 40; 2, 20; 4, 10; 5, 8 c. 1, 48; 2, 24; 3, 16; 4, 12; 6, 8

d. 1, 21; 3, 7 e. 1, 99; 3, 33; 9, 11 f. 1, 100; 2, 50; 4, 25; 5, 20; 10, 10

21. a. 306 km b. 322 km c. 482 km

22. a. 448 b. 3136 c. 98

23. a. 200 s a. Hung 8  laps 

Frank 5  laps

24. As long as one of the factors in a multiplication is even, the result will be even. Otherwise, the answer will be odd.

25. a. 12, 24, 36 b. 12 c. 60

26. Six possible answers

  Example 

27. The sum of its factors (except for 496) add to give 496.

28. 
     8240

−3681

   4559

29. 95

30. 20 458

31. 120 seconds or 2 minutes

32. The numbers bounce up and down like hailstones.

33. a. 8 × 3 + 12 × 2 b. $48

34. 20 499

Investigation — Rich task
1. 1 530 430

2. 

3. 

4. 

5. 

6. 
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7. Answers will vary. Teacher to check.

8. 

9. Adding a subscript or superscript iota (Greek letter for 10) with the symbols used for 1 to 9 represented the numbers 1000 to 

9000. M was used to represent 10 000. When symbols were placed on top of the M, this meant that the value of the symbols 

was multiplied by 10 000. This enabled the ancient Greeks to represent larger numbers.

10. Answer will vary. Teacher to check.

Symbol Value Symbol Value

α 1 ξ 60

β 2 ο 70

γ 3 π 80

δ 4 Ϙ or Ϛ 90

ε 5 ρ 100

ς or F 6 σ 200

ξ 7 τ 300

η 8 υ 400

θ 9 ϕ 500

ι 10 χ 600

κ 20 Ψ 700

λ 30 ω 800

μ 40 ⋾ 900

ν 50    
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