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1 Calculations

1.1 Overview

LEARNING SEQUENCE
1.1 Overview
1.2 Number operations
1.3 Order of operations
1.4 Rounding
1.5 Estimation and approximation strategies
1.6 Decimal fractions
1.7 Review: exam practice

CONTENT
In this chapter, students will learn to:
• solve practical problems requiring basic number operations
• apply arithmetic operations in their correct order
• ascertain the reasonableness of answers to arithmetic calculations
• use leading-digit approximation to obtain estimates of calculations
• use a calculator for multi-step calculations
• check results of calculations for accuracy
• recognise the significance of place value after the decimal point
• evaluate decimal fractions to the required number of decimal places
• round up or round down numbers to the required number of decimal places
• apply approximation strategies for calculations.

Fully worked solutions for this chapter are available in the Resources section of your eBookPLUS at www.jacplus.com.au.
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1.2 Number operations
1.2.1 Practical numerical problems
Throughout the day we are always solving practical numerical problems in our head without really knowing
that we are doing it. It could be calculating what time you need to leave home to get to school on time, or
calculating how much money you need to purchase food from the school canteen. Life constantly requires
us to solve these numerical problems, so it is important that we can do so quickly and accurately.

WORKED EXAMPLE 1

A USB stick can hold 512 MB of data. If 386 MB of the USB stick is already filled, determine
how much space is left on the USB stick.

THINK WRITE

1. What is the total storage space? Space available = 512 MB

2. How much space has been used? Space used = 386 MB

3. The space left is the difference between the total
space and the space used.

Space left = 512 − 386 = 126 MB

4. State the answer. The space left on the USB stick is
126 MB.

WORKED EXAMPLE 2

Nathan has a part-time job that pays $15.50 per hour. Nathan gets paid time and a half for hours
worked on Saturdays and double time for hours worked on Sundays. Use your calculator to
calculate how much Nathan gets paid in a week when he works 5 hours on Friday, 4 hours on
Saturday and 5.5 hours on Sunday.

THINK WRITE

1. Calculate the amount Nathan earned on Friday. Money earned Friday = 5 × $15.50

= $77.50
2. Calculate the amount Nathan earned on Saturday. Money earned Saturday = 4 × $15.50 × 1.5

= $93.00
3. Calculate the amount Nathan earned on Sunday. Money earned Sunday = 5.5 × $15.50 × 2

= $170.50
4. Calculate Nathan’s weekly pay by adding the

amounts earned on Friday, Saturday and Sunday.
Total pay = $77.50 + $93.00 + $170.50

= $341.00

5. State Nathan’s weekly pay. Nathan earned $341.00 for work that
week.
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Exercise 1.2 Number operations

1. WE1 The monthly data allowance included in your mobile phone plan is 15 GB. If you have already used
12 GB of data this month, determine how much data you have left to use for the rest of the month.

2. A UHD television was priced at $8999. It has a sale sign on it that reads: ‘Take a further $ 1950 off the
marked price’. Determine the sale price of the television.

3. A Year 7 class held a car wash that raised $345. The detergent, buckets and sponges cost $28 in total.
Determine the profit from the car wash.

4. You went to the shops to buy a present for your friend’s birthday. You took $25 to the shops and spent a
total of $19 on a present and a card.
a. If the card cost $2, determine the cost of the present.
b. Determine the amount of money left over from the $25 you had initially.

5. The photographs show three tall structures.

319 metres high249 metres high 324 metres high

Chrysler Building

(New York) 

Infinity Tower

(Brisbane)
Eiffel Tower 

(Paris)

a. Determine how much taller the Eiffel Tower is compared to the Chrysler Building.
b. Calculate the height difference between the Infinity Tower and the Eiffel Tower.
c. Determine the difference in height between the Chrysler Building and the Infinity Tower.
d. Explain how you obtained your answers to parts a, b and c.

6. The sign on the right shows the distances to a number of locations in
the Northern Territory and Queensland.
a. Determine how much further Tobermorey is from

Harts Range.
b. Calculate the distance between Boulia and

Tobermorey.
7. There are 400 students in total at a high school. If there

are 70 students in Year 7, 73 students in Year 8,
68 students in Year 9, 65 students in Year 10 and
72 students in Year 11, determine the number
of students there are in Year 12.
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8. Consider the digits 2, 3, 4 and 5.
a. Construct the largest possible number using these digits.
b. Construct the smallest possible number using these digits.
c. Calculate the difference between the numbers from parts b and c.

9. Assume your seventeenth birthday is today.
a. Determine your age in weeks. (There are 52 weeks in a year.)

b. Determine your age in days. (Assume 365 days in a year.)
10. While training for a triathlon, your friend follows a specific training

program where she runs 15 km, cycles 25 km and swims 10 km each
week. If your friend trains for 8 weeks, calculate the total distance she
will travel in her training.

11. The photograph on the right shows a mobile phone and its
associated costs. Voice calls:

47c per 30 seconds

Text messages:

15c per message

Picture messages:

50c per message

a. Determine the cost for a 1-minute call on this phone.
b. Determine the cost for a 35-minute call on this phone.
c. If you make five 3-minute calls each day, calculate how much

the calls will cost you for a year using this phone. (There are
365 days in a standard year.)

d. Determine the cost to send 20 text messages from this phone.
e. Calculate the difference in cost between sending 100 text messages

and sending 50 picture messages using this phone.
12. WE2 Sarah has a part-time job that pays $18.50 per hour. Sarah gets

paid time and a half for hours worked on Saturdays and double
time for hours worked on Sundays. Use your calculator to calculate
how much Sarah gets paid in a week when she works 4 hours on
Friday, 5 hours and 30 minutes on Saturday and 8 hours on Sunday.

13. Assuming that each egg in the photograph on
the right is the same size, determine the mass of
each egg. Total mass of eggs = 650 grams

14. In a class of 24 students, each plays cricket, or soccer,
or both. If 16 students play cricket and 10 students
play soccer, determine the number of students who
play both sports.

1.3 Order of operations
The order of operations is a set of rules that determines the order in which mathematical operations are to
be performed.

Consider 8 + 12 ÷ 4. If you perform the addition first, the answer is 20 ÷ 4 = 5. If you perform the
division first, the answer is 8 + 3 = 11. The correct answer to 8 + 12 ÷ 4 is 11, because the order of
operations specifies that division should be performed before addition.
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1.3.1 Rules for the order of operations
1. Evaluate any calculations inside brackets.
2. Evaluate any power or root calculations (indices).
3. Evaluate any multiplication and division calculations, working in the order they appear from left
to right.

4. Evaluate any addition and subtraction calculations, working in the order they appear from left to right.

Order of operations
The order of operations rules can be remembered as BIDMAS:

Brackets

Indices (powers and roots)

Division and Multiplication (working from left to right)

Addition and Subtraction (working from left to right)

WORKED EXAMPLE 3

Use the order of operations rules to calculate each of the following.
a. 6÷ 3× 9 + 3
b. 12÷ 2 + 4× (4 + 6)
c. {4 + [3× 2 + (15 − 8)]} + 5

THINK WRITE

a. 1. Write the question. a. 6 ÷ 3 × 9 + 3

2. No brackets or powers are included in this question.
Evaluate the division and multiplication from left
to right.

= 2 × 9 + 3
= 18 + 3

3. Evaluate the addition to calculate the answer. = 21

b. 1. Write the question. b. 12 ÷ 2 + 4 × (4 + 6)
2. Evaluate the addition inside the brackets first. = 12 ÷ 2 + 4 × 10

3. Evaluate the division and multiplication, working
from left to right.

= 6 + 4 × 10
= 6 + 40

4. Evaluate the addition to calculate the answer. = 46

c. 1. Write the question. c. {4 + [3 × 2 + (15 − 8)]} + 5

2. Remove the innermost brackets by calculating the
answer to 15 − 8.

= {4 + [3 × 2 + 7]} + 5

3. Remove the next pair of brackets by first evaluating
the multiplication and then the addition.

= {4 + [6 + 7]} + 5
= {4 + 13} + 5

4. Remove the last pair of brackets by calculating the
answer to 4 + 13.

= 17 + 5

5. Evaluate the addition to calculate the answer. = 22

Multi-step and/or complex expressions can be evaluated using a calculator.
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WORKED EXAMPLE 4

Use the order of operations rules to calculate each of the following.

a. [(4+ 2)2 + 6] ÷ 7 b.
3× (√40 − 4 − 3)2 + (10÷ 2)

12÷ 3

THINK WRITE

a. 1. Write the question. a. [(4 + 2)2 + 6] ÷ 7

2. Evaluate the inner brackets first by adding 4 and 2. = [62 + 6] ÷ 7

3. Evaluate the indices by calculating 62. = [36 + 6] ÷ 7

4. Evaluate the addition in the remaining brackets. = 42 ÷ 7

5. Evaluate the division to calculate the answer. = 6

b. 1. Write the question. b .
3 × (√40 − 4 − 3)2 + (10 ÷ 2)

12 ÷ 3

2. Evaluate any expressions in brackets, In the first
bracket evaluate the expression under the square
root first, then complete the subtraction.

= 3 × (√36 − 3)2 + (10 ÷ 2)
12 ÷ 3

= 3 × (6 − 3)2 + (10 ÷ 2)
12 ÷ 3

= 3 × 32 + 5

12 ÷ 3

3. Evaluate the power term by squaring 3. = 3 × 9 + 5

12 ÷ 3

4. Evaluate the multiplication and then the addition
in the numerator. Evaluate the division in
the denominator.

= 32

4

5. Calculate the answer. = 8

Many scientific and graphic calculators have the ability to input and evaluate expressions in one
line.

a. 1. Input the expression
(
(4 + 2)2 + 6

)
÷ 7 into your

calculator using only round brackets.
a. Type the following expression on your

calculator:
(
(4 + 2)2 + 6

)
÷ 7

2. Press = or ENTER to evaluate. = 6

b. To input a fraction, some calculators have a fraction
template whereby you can enter the numerator and
denominator in one step.

b.

1. Input 3 ×
(
√40 − 4 − 3

)2
+ (10 ÷ 2) into the

numerator being careful to pair up the brackets.
Input (12 ÷ 3) into the denominator.

Type the following expression on your
calculator:

3 ×
(
√40 − 4 − 3

)2
+ (10 ÷ 2)

12 ÷ 3
2. Press = or ENTER to evaluate. = 8
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b. Alternative method b.

1. If there is no fraction template available, input

3 ×
(
√40 − 4 − 3

)2
+ (10 ÷ 2) into your calculator

followed by = or ENTER to evaluate.

Type the following expression on your

calculator: 3 ×
(
√40 − 4 − 3

)2
+

(10 ÷ 2) = 32

2. Input 12 ÷ 3 into your calculator followed by = or
ENTER to evaluate.

12 ÷ 3 = 4

3. Now complete the division by typing
32

4
into your

calculator followed by = or ENTER to evaluate.

32

4
= 8

4. Answer the question.
3 ×

(
√40 − 4 − 3

)2
+ (10 ÷ 2)

12 ÷ 3
= 8

WORKED EXAMPLE 5

Sean buys 4 oranges at $0.70 each and 10 pears at $0.55 each. Calculate the average price Sean
paid for a piece of fruit.

THINK WRITE

1. Calculate the total amount of money spent
on fruit.

(4 × $0.70) + (10 × $0.55) = $2.80 + $5.50
= $8.30

2. Count the total number of pieces of fruit that
Sean purchased.

4 oranges + 10 pears = 14 pieces of fruit

3. The average price paid for a piece of fruit is
equal to the total cost divided by the total
number of pieces.

Average price = total cost

total number of pieces

= $8.30

14
= $0.59

4. State the answer. The average price paid for a piece of fruit is
$0.59.

Digital document SkillSHEET Order of operations and directed numbers (doc-6392)

Video eLesson BIDMAS (eles-1883)

Interactivity Order of operations (int-3707)

Exercise 1.3 Order of operations

1. WE3 Use the order of operations rules to calculate each of the following.
a. 3 × 4 ÷ 2 b. 6 ÷ 3 × 3 ÷ 2 c. 24 ÷ (12 − 4)
d. 12 ÷ 4 + 36 ÷ 6 + 2 e. 12 × (20 − 12) f. (18 − 15) ÷ 3 × 27
g. 52 ÷ 13 + 75 ÷ 25 h. (12 − 3) × 8 ÷ 6 i. {[(16 + 4) ÷ 4] − 2} × 6
j. 52− 15 + 10 ÷ 5
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2. WE4 Use the order of operations rules to calculate each of the following.

a. 13 + 23 ÷
(
√64 − 1

)
+ 2 b. 50 −

(
√100 ÷ 4 + 2

)2
c. [(53− 25) ÷ 52]2

d.
36 +√36 ÷ 6

7
e. {[55 − (16 ÷ 4)2] ÷ 13} + 10

3. Insert one set of brackets in the appropriate place to make each of 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. 10 ÷ 5 + 5 × 9 × 9 = 81 f. 18 − 3 × 3 ÷ 5 = 9

4. Your friend is having trouble with the order of operations. A sample of
her work is shown at the right. 120 ÷ 6 × 2

= 120 ÷ 12

= 10 ×

18 – 6 + 5

= 18 – 11

= 7 ×
a. Explain what your friend is doing incorrectly.
b. Show the correct solutions to the questions.

5. Use BIDMAS to evaluate each of the following.

a. (6 + 3)− (2 + 5) b. 72 +
(

1

2
× 40

)
− 3 × 4 c. 56 − 6 × 4 ÷ (13 − 7)

d. 23 × 3 − 12 × 3 e.
32

8
× 3 + 62 f. (4 + 5)2− (3 × 2)

g.
[7 + 2 + (3 × 4)]

3
h. √(12 − 7) × 5 i. [(27 ÷ 3)2 + 4] ÷ 7

6. Evaluate each of the following, leaving your answer as a fraction where appropriate.

a.
13 − 4

7 + 1
b.

(2 + 3) × 5

(12 − 3) ÷ 3
c.

(6 − 3)3− 20

62
d.

4 × [(5 − 3)3− (4 ÷ 2)]
15 ÷ 3 × 2

7. For a birthday party, you buy two packets of
paper plates at $2 each, three bags of chips at
$4 each, and three boxes of party pies at
$5 each.

Box of party pies — $5

Bag of chips — $4

Packet of paper plates — $2

a. How does the order of operations help you
find the correct total cost of these items?

b. Write an equation to show the operations required
to calculate the total cost.

c. Calculate the total cost.
8. 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 any digit 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 =

9. WE5 Pat buys 5 bananas at $0.30 each and 8 apples at $0.25 each.
Calculate the average price that was paid for a piece of fruit.

Pdf_Folio:8

8 Jacaranda Maths Quest 12 Essential Mathematics Units 3 & 4 for Queensland

UNCORRECTED PAGE PROOFS



“c01Calculations_print” — 2019/5/2 — 9:15 — page 9 — #9

1.4 Rounding
1.4.1 Rounding integers
Numbers can be rounded to different degrees of accuracy.

Rounding to the nearest 10
To round to the nearest 10, think about which multiple of 10 the number is closest to. For example, if 34 is
rounded to the nearest 10, the result is 30 because 34 is closer to 30 than it is to 40.

(Note: The ≈ symbol  represents‘is approximately equal to’.)

34

30 35

34 ≈ 30

40

Rounding to the nearest 100
To round to the nearest 100, think about which multiple of 100 the number is closest to.

R Leading-digit approximation (rounding to the first digit)
0
1 2

3

4 5

6
7

8

9
To round to the first (or leading) digit, use the following guidelines:
• Consider the digit after the leading one (i.e. the second digit).
• If the second digit is 0, 1, 2, 3 or 4, the first digit stays the same and all the

following digits are replaced with zeros.
• If the second digit is 5, 6, 7, 8 or 9, the first digit is raised by 1 (rounded up)

and all the following digits are replaced with zeros.
For example, if 2345 is rounded to the first digit, the result is 2000 because 2345 is closer to 2000 than it

is to 3000.

2345

2000 2500 3000

2345 ≈ 2000

WORKED EXAMPLE 6

Round the number 23 743 to the following.
a. Nearest 10
b. Nearest 100
c. Nearest 1000

THINK WRITE

a. 1. Consider the number starting in the tens position. The number is 43. a. 237 43

2. Decide what multiple of 10 the number 43 is closest to. It is closest to 40.

3. Write the rounded number by replacing 43 is with 40. 23 743 ≈ 23 740

b. 1. Consider the number starting in the hundreds position. The number
is 743.

b. 23 743
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2. Decide what multiple of 100 the number 743 is closest to. It is closest to 700.

3. Write the rounded number by replacing 743 with 700. 23 743 ≈ 23 700

c. 1. Consider the number starting in the thousands position. The number is
3743.

c. 23 743

2. Decide what multiple of 1000 the number 3743 is closest to. It is closest to 4000.

3. Write the rounded number by replacing 3743 with 4000. 23 743 ≈ 24 000

WORKED EXAMPLE 7

Round each of the following numbers to the first (or leading) digit.
a. 2371 b. 872

THINK WRITE

a. Since the second digit (3) is less than 5, leave the
leading digit unchanged and replace all other digits
with zeros.

2371 ≈ 2000

b. The second digit (7) is greater than 5. Add 1 to the
leading digit and replace all other digits with zeros.

872 ≈ 900

1.4.2 Rounding decimals
When rounding a decimal, a similar approach is used. If a number is to be rounded to two decimal places,
use the following guidelines:
• Look at the third decimal place.
• If the digit in the third decimal place is less than 5 {0, 1, 2, 3 or 4}, leave the second decimal value

unchanged and drop off all digits after the second decimal place.
• If the digit in the third decimal place is greater than or equal to five {5, 6, 7, 8 or 9}, add 1 to the

second decimal value, then drop off all digits after the second decimal place.

WORKED EXAMPLE 8

Round 23.1846 to the following.
a. One decimal place b. Two decimal places

THINK WRITE

a. 1. Consider the digit in the second decimal place, 8. a. 23.1846

2. Since it is greater than or equal to 5 add 1 to the first decimal value and
drop off any digits after the first decimal place.

23.2

3. State the answer. 23.1846 ≈ 23.2
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2. Since it is less than 5 leave the second decimal value unchanged and
drop off any digits after the second decimal place.

23.18

3. State the answer. 23.1846 ≈ 23.18

Digital documents SkillSHEET Rounding to the first (leading) digit (doc-6418)

SkillSHEET Rounding to the nearest whole number (doc-6476)

Video eLesson Estimating and rounding (eles-0822)

Interactivities Rounding (int-3980)

Rounding (int-3932)

Exercise 1.4 Rounding

1. WE6a Round each of the following to the nearest 10.
a. 6 b. 67 c. 173
d. 1354 e. 56 897 f. 765 489

2. WE6b Round each of the following to the nearest 100.
a. 41 b. 91 c. 151
d. 3016 e. 42 578 f. 345 291

3. WE6c Round each of the following to the nearest 1000.
a. 503 b. 1385 c. 6500
d. 12 287 e. 452 999 f. 2 679 687

4. WE7 Round each of the following to the first (or leading) digit.
a. 6 b. 45 c. 1368
d. 12 145 e. 168 879 f. 4 985 452

5. WE8a Round the following to one decimal place.
a. 0.410 b. 0.87 c. 9.27 d. 25.25
e. 300.06 f. 12.82 g. 99.91 h. 8.88
i. 17.610 27 j. 0.8989 k. 93.994 l. 0.959 027

6. WE8b Round the following to two decimal places.
a. 0.3241 b. 0.863 c. 1.246 10 d. 13.049 92
e. 7.128 63 f. 100.813 82 g. 71.260 39 h. 0.0092
i. 0.185 00 j. 19.6979 k. 0.3957 l. 0.999

7. Round the following to the number of decimal places shown in the brackets.
a. 2.386 214 (2) b. 14.034 59 (1) c. 0.027 135 (2) d. 0.876 490 3 (4)
e. 64.295 18 (4) f. 0.382 04 (3) g. 96.280 49 (1) h. 3.040 9 (2)
i. 8.902 (2) j. 47.879 69 (3) k. 0.099 498 632 (2) l. 0.486 259 0 (2)

8. MC 13.179 rounded to 2 decimal places is equal to:
A. 13.17 B. 13.20 C. 13.18 D. 13.19

9. MC 0.2465 rounded to 1 decimal place is equal to:
A. 0.3 B. 0.25 C. 1.2 D. 0.2

10. MC 1.7688 rounded to 3 decimal places is equal to:
A. 1.768 B. 1.770 C. 1.778 D. 1.769

11. MC 2.998 rounded to 1 decimal place is equal to:
A. 3.0 B. 2.9 C. 2.8 D. 3.1
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12. Round the following to the nearest unit.
a. 10.7 b. 8.2 c. 3.6 d. 92.7
e. 112.1 f. 21.76 g. 42.0379 h. 2137.50
i. 0.12 j. 0.513 k. 0.99 l. 40.987

1.5 Estimation and approximation strategies
Estimating is useful when an accurate answer is not necessary. When you do not need to know an exact
amount, an estimate or approximation is enough.

An estimate is based on information, so it is not the same as a guess. You can estimate the number of
people in attendance at a sportsground based on an estimate of the fraction of seats filled.

Estimation using rounding can help you check if your calculations are correct.

WORKED EXAMPLE 9

Rod Laver Arena

Total seating capacity

= 14 820

Estimate the number of people in
attendance at Rod Laver Arena using
the information in the photograph.

THINK WRITE

1. Estimate the fraction of seats that are filled in the
photograph.

Approximately 4 tenths of the seats
are filled.

2. Calculate 4 tenths of the total seating capacity of
Rod Laver Arena.

4 tenths of 14 820 = 4

10
× 14 820

= 0.4 × 14 820
= 5928

3. State the answer. The estimated number of people in
attendance is 5928.

WORKED EXAMPLE 10

Estimate the value of 85 697× 248 by rounding each number to its first (or leading) digit.

THINK WRITE

1. Write the question. 85 697 × 248

2. Round the first number to its first digit. The second
digit in 85 697 is 5, so round 85 697 up to 90 000.

≈ 90 000 × 248
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3. Round the second number to its first digit. The
second digit in 248 is 4, so round 248 down to 200.

≈ 90 000 × 200

4. Complete the multiplication. ≈ 180 000

Video eLesson Estimating and rounding (eles-0822)

Interactivity Estimation (int-4318)

Exercise 1.5 Estimation and approximation strategies

1. WE 9 Estimate the number of people in attendance at Hisense Arena using the information in the
photograph.

Hisense Arena

Total seating capacity

= 10 500

2. WE10 Estimate the value of the following by rounding each number to the first (or leading) digit.
a. 487 + 962
b. 184 029 + 723 419
c. 942 637 − 389 517
d. 87 × 432
e. 623 × 12 671
f. 69 241 ÷ 1297

3. Give three examples of situations in which it is suitable to use an estimate or a rounded value instead of
an exact value.

4. A website tells you that it will take 30 minutes to drive from your house to your cousin’s house.
a. Will it take you exactly 30 minutes?
b. How might the website designers have estimated this amount of time?

5. In your own words, describe the difference between an estimate and a guess.
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6. Describe one way to estimate how many students
there are at your school.

7. Sports commentators often estimate the crowd size
at sports events. They estimate the percentage of
the seats that are occupied, and then use the
venue’s seating capacity to estimate the
crowd size.
a. The photograph on the right shows the crowd at a soccer

match at the Brisbane Cricket Ground (the Gabba). Use the
information given with the photograph to
calculate the estimated number of people in
attendance.

b. Choose two well-known sports venues and
research the maximum seating capacity for each.

Maximum seating

capacity = 42 000
Estimated percentage

of seats filled = 90%

c. If you estimate that three out of every four seats are
occupied at each of the venues chosen in part b for
particular sports events, how many people are
in attendance at each venue?

8. i. Estimate the answer to each of the following
expressions by rounding to the first (or leading) digit.

ii. Calculate the exact answer using a calculator.
a. 46 + 85 b. 478 + 58 + 2185
c. 37 − 25 d. 54 − 28
e. 2458 − 1895 f. 25 × 58
g. 197 × 158 h. 10 001 − 572
i. 23 547 × 149

9. i. Estimate the answer to each of the following by rounding to the nearest 10.
ii. Calculate the exact answer using a calculator, writing answers as mixed numbers where appropriate.

a. 68 ÷ 8 b. 158 ÷ 8
c. 425 ÷ 11 d. 3694 ÷ 6

e.
245

5
f.

168

7
10. Use the photo on the right to estimate the

following.

a. The number of apples
b. The number of grapes
c. The number of peaches and nectarines

11. Three 97-cm lengths of wood are needed to make
a bookcase. When buying the wood at a hardware
store, should the lengths be rounded in any way? If
so, how should they be rounded?
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1.6 Decimal fractions
1.6.1 Decimal place value
In a decimal number, the whole number part and the fractional part are separated by a decimal point.

Fractional

part

Whole

numper

part Decimal point

73 064

A place-value table can be extended to include decimal place values. It can be continued to an infinite
number of decimal places.

Thousands Hundreds Tens Ones• Tenths Hundredths Thousandths Ten-thousandths

1000 100 10 1•
1

10

1

100

1

1000

1

10 000

The decimal number 73.064 represents 7 tens, 3 ones, 0 tenths, 6 hundredths and 4 thousandths.
In expanded form, 73.064 is written as:

(7 × 10)+ (3 × 1)+
(

0 × 1

10

)
+

(
6 × 1

100

)
+

(
4 × 1

1000

)
When reading decimals, the whole number part is read normally and each digit to the right of the decimal

point is read separately. For example, 73.064 is read as ‘seventy-three point zero six four’.
The number of decimal places in a decimal is the number of digits after the decimal point. The number

73.064 has 3 decimal places.
The zero (0) in 73.064 means that there are no tenths. The zero must be written to hold the place value;

otherwise the number would be written as 73.64, which does not have the same value. This zero is called a
‘place-holding zero’.

Any whole number can be written as a decimal number by showing the empty decimal places after the
decimal point. For example, the number 2 can be written as 2.0, 2.00 or with any number of zeros after the
decimal point. These are not place-holding zeros; they are trailing zeros.

WORKED EXAMPLE 11

Write the value of the digit 5 in each of the following decimal numbers.
a. 2.005 b. 498.57 c. 0.05

THINK WRITE

a. The digit 5 is the third decimal place to the right of the decimal
point, so the value is thousandths.

5

1000

b. The digit 5 is the first decimal place to the right of the decimal
point, so the value is tenths.

5

10

c. The digit 5 is the second decimal place to the right of the decimal
point, so the value is hundredths.

5

100
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1.6.2 Comparing decimals
Decimals are compared using digits with the same place value.

The decimal with the largest number in the highest place-value column is the largest decimal, regardless
of the number of decimal places.

For example, 15.71 is larger than 15.702 because the first place value with different digits (moving from
left to right) is hundredths, and 1 is greater than 0; that is, 15.71 > 15.702.

Tens Ones• Tenths Hundredths Thousandths

1 5• 7 1

1 5• 7 0 2

1.6.3 Adding and subtracting decimals
A decimal number has an infinite number of decimal place values in its fractional part.

Trailing zeros are zeros that appear to the right of the decimal number and have no digits other than zero
following them.

When decimals with different numbers of decimal places are added or subtracted, trailing zeros can be
written so that both decimals have the same number of decimal places.

Decimal numbers can be added and subtracted in a similar manner to whole numbers. Set out the numbers
to be added or subtracted in vertical columns so that the decimal points are lined up.

Answers to decimal addition and subtraction may be checked mentally by rounding each decimal number
to the nearest whole number and then adding or subtracting them.

12.300 000
↖

Trailing zeros

WORKED EXAMPLE 12

Calculate the value of 197.76+ 52.9. Check your answer using a calculator.

THINK WRITE

1. Set out the problem in vertical columns so that the decimal points are
lined up. Fill in the empty place values with trailing zeros, as shown
in pink.

197.76

+52.90

2. Add the digits as you would for whole numbers. Write the decimal
point in the answer in line with the decimal points in the question.

111917.76

+ 5 2.90
250.66

3. State the answer and check using a calculator. 197.76 + 52.9 = 250.66

WORKED EXAMPLE 13

Calculate the value of 125.271− 85.08. Check your answer using a calculator.

THINK WRITE

1. Set out the subtraction problem in vertical columns. Line up
the decimal points so that the digits of the same place value are
underneath each other. Fill in the empty place values with
trailing zeros, as shown in pink.

125.271
− 85.080
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2. Subtract the digits as you would for whole numbers. Write the
decimal point in the answer in line with the decimal point in
the question.

0�1125.1�2171
− 85. 0 80

40. 1 91

3. State the answer and check using a calculator. 125.271 − 85.08 = 40.191

1.6.4 Multiplying using powers of 10
Powers of 10 are 10, 100, 1000, 10 000 and so on. When you multiply a decimal by a power of 10, you
move the position of the decimal point to the right by the number of zeros in the power of 10.
Multiples of 10 are 10, 20, 30, 40, … , 120, … , 400, … , 16 000 and so on. Multiplying by 400 is the same

as multiplying by 4 and then multiplying by 100.

Powers
101 = 10

102 = 100

103 = 1000

104 = 10 000

Multiples
1 × 100 = 100
2 × 100 = 200
3 × 100 = 300
4 × 100 = 400

WORKED EXAMPLE 14

Calculate the value of the following.
a. 1.34×100 b. 64.7× 1000

THINK WRITE

a. 1. Write the number 1.34 and identify where the
decimal point is.

1.34

2. When multiplying by 100, there are 2 zeros, so
move the decimal point 2 places to the right.

1.34

→134

3. State the answer. 1.34 × 100 = 134

b. 1. Write the number 64.7 and identify where the
decimal point is.

64.7

2. When multiplying by 1000, there are 3 zeros, so
move the decimal point 3 places to the right. Add
zeros where necessary.

→ 64700

64.700

3. State the answer. 64.7 × 1000 = 64 700
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WORKED EXAMPLE 15

Calculate the value of 2.56 × 7000. Check your answer using a calculator.

THINK WRITE

1. Multiplying by 7000 is the same as multiplying by
7 and then multiplying by 1000.

2.56 × 7000
= 2.56 × 7 × 1000

2. Complete the first multiplication 2.56 × 7. 2.56

× 7
17.92

3. Rewrite the question showing the result of the first
multiplication.

2.56 × 7 × 1000
= 17.92 × 1000

4. Complete the second multiplication 17.92 × 1000
by moving the decimal point in 17.92 three places
to the right. Add zeros where necessary.

= 17 920

5. Write the answer and check using a calculato 2.56 × 7000 = 17 920

1.6.5 Dividing by powers of 10
When you divide a decimal by a power of 10, you move the position of the decimal point to the left by the
number of zeros in the power of 10.

WORKED EXAMPLE 16

Calculate the value of the following.
a. 234.25÷ 100
b. 4.28÷ 1000

THINK WRITE

a. 1. Write the number 234.25 and identify where the
decimal point is.

234.25

2. When dividing by 100, there are 2 zeros, so move
the decimal point 2 places to the left. → 2.3425

234.25

3. State the answer. 234.25 ÷ 100 = 2.3425

b. 1. Write the number 4.28 and identify where the
decimal point is.

4.28

2. When dividing by 1000, there are 3 zeros, so move
the decimal point 3 places to the left. Add zeros
before the 4 where necessary.

→ 0.00428

0004.28

3. State the answer. 4.28 ÷ 1000 = 0.00428
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1.6.6 Converting decimals to fractions
Decimals can be written as fractions by using place values.

WORKED EXAMPLE 17

Convert each of the following decimals to fractions in simplest form.
a. 0.7 b. 3.25

THINK WRITE

a. The digit 7 is in the tenths column, so it represents

7 tenths, which is written as
7

10
.

Ones• Tenths Hundredths
0• 7 0

0.7 = 7

10

b. 1. The number 3.25 consists of 3 ones, 2 tenths

(
2

10

)
and 5 hundredths

(
5

100

)
.

Ones• Tenths Hundredths
3• 2 5

3.25 = 3 + 2

10
+ 5

100

2. Add 2 tenths and 5 hundredths by writing
2

10
as a

fraction with a denominator of 100.

3.25 = 3 + 20

100
+ 5

100

= 3 + 25

100

3. Simplify
25

100
by cancelling by a factor of 25. = 3 +

1��25

��1004

= 3 + 1

4

= 3
1

4

1.6.7 Converting fractions to decimals
A fraction can be expressed as a decimal by dividing the numerator by the denominator.

5

8
= 5 ÷ 8

When a division results in a remainder, add a trailing zero and continue the division until there is no
remainder or until a pattern can be seen.

If a division reaches a stage where there is no remainder, the decimal is called a finite decimal.
If a division continues endlessly with a repeating pattern, it is called an infinite recurring decimal.
Infinite recurring decimals can be written in an abbreviated form by placing a dot above the repeating

pattern. When more than one digit is repeated, a dot is placed above the first digit and last digit in the
repeating pattern or a bar is placed above the entire repeating pattern.
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COMMON RECURRING DECIMALS
1
3
= 0.333 333… = 0.3̇

1
6
= 0.166 666… = 0.16̇

3
7
= 0.428 574 285 7… = 0.4̇28 57̇ or 0.428 57

WORKED EXAMPLE 18

Write
5

8
as a decimal. Check your answer using a calculator.

THINK WRITE

1. The fraction
5

8
can be expressed as 5 ÷ 8. Write the division. 8 5

2. Divide 8 into 5; the result is 0 remainder 5. Write the 0 above the 5
and write the remainder as shown in pink. Add a decimal point and
trailing zero next to the 5.

8 5 0

0
5
.

3. Divide 8 into 50; the result is 6 remainder 2. Write the decimal point
in the answer above the decimal point in the question. Write the 6
above the 0 and write the remainder as shown in red. Add another
trailing zero.

8 5 0 0

0 6
5 2
.

.

4. Divide 8 into 20; the result is 2 remainder 4. Write the 2 above the 0
and write the remainder, as shown in green. Add another trailing zero. 8 5 0 0 0

0 6 2
5 2 4
.

.

5. Divide 8 into 40; the result is 5. Write the 5 above the 0, as shown in
pink. There is no remainder, so the division is finished. 8 5 0 0 0

0 6 2 5
5 2 4
.

.

6. Write the answer .and check using a calculator
5

8
= 0.625

WORKED EXAMPLE 19

Write 6
2

3
as a decimal. Check your answer using a calculator.

THINK WRITE

1. The mixed number 6
2

3
can be converted to a decimal by converting

the fractional part.

6
2

3
= 6 + 2

3

2. The fraction 6
2

3
can be expressed as 2 ÷ 3. Write the division. 3 2

3. Divide 3 into 2; the result is 0 remainder 2. Write 0 above the 2 and
write the remainder beside the next smallest place value, as shown in
pink. Write the decimal point in the answer above the decimal point in
the question and add a trailing zero.

3 2 0

0
2
.
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4. Divide 3 into 20; the result is 6 remainder 2. Write 6 above the 0 and
write the remainder, as shown in red. Add a trailing zero. 3 2 0 0

0 6
2 2
.

.

5. Divide 3 into 20; the result is 6 remainder 2. This remainder is the
same as the previous remainder. The remainder will continue to be the
same. The decimal is a recurring decimal. Write the fraction and its
equivalent decimal.

3 2 0 0 0

0 6 6
2 2 2
.

.

2

3
= 0.6̇

6. Write the fractional part of the mixed number as a decimal. 6
2

3
= 6 + 2

3
= 6 + 0.6̇

7. Add the whole number and the decimal part. Write the answer and
check using a calculator

= 6.6̇

Digital documents SkillSHEET Adding decimals (same number of decimal places) (doc-6461)

SkillSHEET Adding decimals (different number of decimal places) (doc-6462)

SkillSHEET Subtracting decimals (same number of decimal places) (doc-6463)

SkillSHEET Subtracting decimals (different number of decimal places) (doc-6464)

SkillSHEET Comparing decimals (doc-6459)

SkillSHEET Multiplying decimals by 10, 100, 1000 (doc-6466)

SkillSHEET Dividing decimals by 10, 100, 1000 (doc-6468)

Video eLesson Place value (eles-0004)

Interactivities Addition of decimals (int-3982)

Subtraction of decimals (int-3984)

Comparing decimals (int-3976)

Conversion of decimals to fractions (int-3978)

Decimal parts (int-3975)

Division of decimals by a multiple of 10 (int-3990)

Place value and comparing decimals (int-4337)

Exercise 1.6 Decimal fractions

1. State the number of decimal places in each of the following decimals.
a. 548.5845 b. 0.007 c. 1.1223 d. 15.001
e. 4.1 f. 13.42 g. 105.021 h. 3.880 99

2. a. How many decimal places do we use in our currency?
b. Write the amount of money shown in the photograph:

i. in words
ii. in numbers.
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3. Identify the place-holding zeros in each of the following.
a. 10.23 b. 105.021 c. 11.010
d. 0.001 e. 282.0001 f. 15.00

4. Write each of the following in expanded form.
a. 16.02 b. 11.046 c. 222.03
d. 15.11 e. 4.701 f. 68.68

5. Write the decimal number represented by each of the following.

a. (4 × 10)+ (2 × 1)+
(

5 × 1

10

)
+

(
0 × 1

100

)
+

(
4 × 1

1000

)
b.

(
2 × 1

10

)
+

(
7 × 1

100

)
+

(
2 × 1

1000

)
c. 1 +

(
9 + 1

1000

)
d. (3 × 10)+ 9

10
+ 3

100
+ 4

1000
6. WE11 Write the value of the digit 7 in each of the following decimal numbers.

a. 2.075 b. 15.701 c. 12.087 d. 93.1487
e. 17.16 f. 73.064 g. 24.025 75 h. 1.0077

7. Use an appropriate method to determine
which decimal number is larger in each of the
following pairs.
a. 16.273 and 16.2
b. 137.02 and 137.202
c. 95.89 and 95.98
d. 0.001 and 0.0001
e. 0.123 and 0.2
f. 0.0101 and 0.012

8. WE12 Calculate the value of each of the following. Check your answers using a calculator.
a. 14.23 + 254.52 b. 79.58 + 18.584
c. 99.999 + 0.01 d. 58.369 + 86.12 + 78
e. 485.5846 + 5 + 584.58 + 0.57 f. 34.2 + 7076 + 20.5604 + 1.53

9. WE13 Calculate the value of each of the following. Check your answers using a calculator.
a. 25.3458 − 25.2784 b. 848.25 − 68.29
c. 58.8 − 24.584 d. 470 − 28.57
e. 15.001 − 0.007 f. 35.1 − 9.007 51

10. Calculate each of the following to 2 decimal places by:
i. rounding all numbers first, then adding or subtracting
ii. adding or subtracting the numbers first, then rounding.

a. 4.457 + 5.386 b. 47.589 − 35.410
c. 126.917 − 35.492 d. 168.268 + 21.253

11. WE14 Calculate the value of each of the following
a. 6.284 × 100 b. 5.3 × 1000

12. WE15 Calculate the value of each of the following. Check your answers using a calculator.
a. 1.2345 × 50 b. 1.2345 × 600 c. 1.2345 × 7000 d. 1.2345 × 20 000
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13. WE16 Calculate the value of each of the following.
a. 3.45 ÷ 10 b. 123.98 ÷ 100 c. 1245.37 ÷ 1000 d. 3.569 ÷ 10
e. 0.246 ÷ 1000 f. 2.48 ÷ 100

14. WE17 Convert each of the following decimals to fractions in simplest form.

a. 0.1 b. 0.5 c. 0.8
d. 0.12 e. 0.21 f. 0.84
g. 0.05 h. 0.625 i. 3.8
j. 2.13 k. 12.42 l. 10.0035

15. WE18 & 19 Write each of the following fractions as a decimal. Check your
answers using a calculator.

a.
3

8
b.

4

5
c.

5

4

d.
3

4
e. 2

1

4
f. 3

1

20

g.
13

2
h.

1

5

16. Having purchased the items shown, what change
would you expect from $50?

$3.25

$14.89
$2.30

$4.18
$4.53

$2.39

$5.15
$3.85

1.7 Review: exam practice
1.7.1 Calculations: summary
Number operations
• Solving practical numerical problems requires us to use addition, subtraction multiplication and

division skills quickly and accurately.
• When calculating answers to mathematical problems it is always important to understand the question

so you have an idea of what a reasonable answer should be.

Order of operations
• When evaluating arithmetic calculations it is important to follow the correct order of operations, as

described by BIDMAS.
Brackets
Indices (powers and roots)
Division andMultiplication (working from left to right)
Addition and Subtraction (working from left to right)

Rounding
• To round to the nearest 10, think about which multiple of 10 the number is closest to.

For example, if 34 is rounded to the nearest 10, the result is 30 because 34 is closer to 30 than it is to 40.
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34

30

34 ≈ 30

4035

• To round to the nearest 100, think about which multiple of 100 the number is closest to.
• To round to the first (or leading) digit, use the following guidelines.
• If the second digit is 0, 1, 2, 3 or 4, the first digit stays the same and all the following digits are

replaced with zeros.
• If the second digit is 5, 6, 7, 8 or 9, the first digit is raised by 1 (rounded up) and all the following

digits are replaced with zeros.
• When rounding a decimal, look at the first digit after the number of decimal places required.
• If this digit is less than 5, leave the digit in the last required decimal place unchanged and drop off all

digits that follow it.
• If this digit is greater than or equal to 5, increase the digit in the last required decimal place by 1 and

drop off all digits that follow it.

Estimation and approximation strategies
• An estimation is based on information, so it is not merely a guess.
• The number of people in attendance at a sportsground can be estimated based on an estimate of the

fraction of seats filled.
• Estimation using rounding can be useful to check if calculations are correct.

Decimal fractions
• A place-value table can be extended to include decimal place values. It can be continued to an infinite

number of decimal places.

Thousands Hundreds Tens Ones• Tenths Hundredths Thousandths Ten-thousandths

1000 100 10 1•
1

10

1

100

1

1000

1

10 000

• Decimals can be compared by looking for the decimal with the largest number in the highest
place-value column, regardless of the number of decimal places.

• Trailing zeros are zeros that appear to the right of the decimal point that have no digits other than zeros
following them.

• Decimals can be added or subtracted by setting out the numbers in vertical columns with the decimal
points lined up.

• To multiply or divide a decimal number by a power of 10, move the position of the decimal point to the
right (for multiplication) or left (for division) by the number of zeros in the power of 10.

• To multiply a decimal number by a multiple of 10, we can use the fact that, for example, multiplying by
400 is the same as multiplying by 4 and then multiplying by 100.

• A decimal can be expressed as a fraction by writing the digits after the decimal point as a fraction using
their place value.

• A fraction can be expressed as a decimal by dividing the numerator by the denominator.
• If a decimal does not terminate and has decimal numbers repeating in a pattern, it is called a recurring

decimal.
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Exercise 1.7 Review: exam practice

Simple familiar
1. A school has a fund raiser by selling cakes. If each cake costs 60 cents to

make and they are sold for $2:
a. determine the amount of money they will make if they sell 150 cakes
b. determine how much profit they will make if they sell 150 cakes.

2. A family hires two surfboards at a cost of $10 per 20 minutes. Calculate
the cost of hiring the surfboards if:
a. they hire them for 2 hours
b. they hire them for 3 hours and 40 minutes.

3. Evaluate the following.
a. 6 + 4 × 5 b. (12 + 24) ÷ 9 × 8

4. Evaluate the following.

a.
48

12
× 6 ÷ 22 b.

3 × (5 + 7)
22

5. Round the following to the first (or leading) digit.
a. 66 b. 432 679

6. Round the following to the number of decimal places shown in the brackets.
a. 6.95721 (3) b. 23.0594 (2)

7. Estimate the value of the following by rounding each number to its first (or leading) digit.
a. 251 + 978 b. 45 833 ÷ 487

8. Estimate the value of the following by first rounding each number to the nearest 100.
a. 762 + 1358 + 2361 b. 3333 − 967 − 1545

9. Calculate the value of the following.
a. 95.56 ÷ 100 b. 2.56 × 2000

10. Identify the place-holding zeros in each of the following.
a. 26.07 b. 10.967

11. i. Estimate the answer of each of the following expressions by rounding to the first (or leading) digit.
ii. Calculate the exact answer using a calculator.

a. 58 + 89 b. 211 − 58 c. 169 + 239 d. 1234 − 456
12. Round each of the following to the nearest unit.

a. 121.60 b. 0.512 c. 79.4 d. 9.6
Complex familiar
13. Andrew fills his car with petrol once a week. Over the last 3 weeks he paid the following prices per litre

for his petrol: $1.24, $1.39, $1.46 and $1.40. What was the average price, to two decimal places
Andrew paid for his petrol over the 4 weeks?

14. Cara, James and Lisa saved their coins and when they counted
them they had $8.70, $12.55 and $14.45 respectively.
a. Estimate their total savings by first rounding each amount to

the nearest dollar.
b. Calculate their actual total savings.

15. Calculate the value of 4.56 × 3000.
16. a. Determine the value of the following, writing your answer as a fraction.

2 [
(
43 ÷ 23

)
+ 3 (24 − 18)]

(3 + 6 ÷ 2)

b. Using a calculator, write your answer from part a as a decimal.
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Complex unfamiliar
17. Convert each of the following decimals to fractions in simplest form.

a. 0.6 b. 5.75

18. Write 3
7

8
as a decimal.

19. Sharyn goes to the supermarket to get some snacks to take to the netball. She purchases 2 packets of
chips at $4.50 each, 3 packets of lollies at $3.25 each and 1 packet of biscuits at $5.80 each.
a. How much did Sharyn spend?
b. If Sharyn paid with $30, how much change did she receive?

20. Joel is going to paint sections of his house. He will use three different types of paint. The prices and
quantities of each type required are:
• 3 litres of Paint A at $21.75 per litre
• 0.75 litres of Paint B at $72.50 per 2 litres
• 7.5 litres of Paint C at $12.75 per 0.5 litre.

Determine the total cost of the paint required to complete the project.
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Answers
1 Calculations
Exercise 1.2 Number operations

1. 3 GB
2. $7049
3. $317
4. a. $17 b. $6
5. a. 5 m

b. 75 m
c. 70 m
d. To find the difference, subtract the height of the smaller

building from the taller building.
6. a. 351 km b. 247 km
7. 52
8. a. 5432 b. 2345 c. 3087
9. a. 884 b. 6205

10. 400 km
11. a. $0.94 b. $32.90 c. $5146.50

d. $3 e. $10
12. $522.63

13. 54
1

6
grams

14. 2 students

Exercise 1.3 Order of operations
1. a. 6 b. 3 c. 3

d. 11 e. 96 f. 27
g. 7 h. 12 i. 18
j. 12

2. a. 16
1

7
b. 1 c. 16

d.
37

7
e. 13

3. 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. 10 ÷ (5 + 5) × 9 × 9 = 81
f. (18 − 3) × 3 ÷ 5 = 9

4. a. When the only operations are multiplication and division,
they should be done from left to right. When the only
operations are addition and subtraction, they should be
done from left to right.

b. 40 and 17
5. a. 2 b. 80 c. 52

d. 33 e. 48 f. 75

g. 7 h. 5 i. 12
1

7

6. a. 1
1

8
b. 8

1

3
c.

7

36
d. 2

2

5
7. a. Use multiplication first to calculate the cost of each type

of food, and then add these costs together to calculate the
total cost of all the food.

b. Cost = (2 × $2) + (3 × $4) + (3 × $5)
c. $31

8.

1 = (4 − 3) ÷ (2 − 1)
2 = 4 − 3 + 2 − 1
3 = 21 ÷ (3 + 4)
4 = 4 − 2 + 3 − 1
5 = 3 + 4 − (2 × 1)

Exercise 1.4 Rounding
1. a. 10 b. 70 c. 170

d. 1350 e. 56 900 f. 765 490
2. a. 0 b. 100 c. 200

d. 3000 e. 42 600 f. 345 300
3. a. 1000 b. 1000 c. 7000

d. 12 000 e. 453 000 f. 2 680 000
4. a. 6 b. 50 c. 1000

d. 10 000 e. 200 000 f. 5 000 000
5. a. 0.32 b. 0.86 c. 1.25

d. 13.05 e. 7.13 f. 100.81
g. 71.26 h. 0.01 i. 0.19
j. 19.70 k. 0.40 l. 1.00

6. a. 0.4 b. 0.9 c. 9.3
d. 25.3 e. 300.1 f. 12.8
g. 99.9 h. 8.9 i. 17.6
j. 0.9 k. 94.0 l. 1.0

7. a. 2.39 b. 14.0 c. 0.03
d. 0.8765 e. 64.2952 f. 0.382
g. 96.3 h. 3.04 i. 8.90
j. 47.880 k. 0.10 l. 0.49

8. C
9. D

10. D
11. A
12. a. 11 b. 8 c. 4

d. 93 e. 112 f. 22
g. 42 h. 2138 i. 0
j. 1 k. 1 l. 41

Exercise 1.5 Estimation and approximation
strategies

1. 6300
2. a. 1500 b. 900 000 c. 500 000

d. 36 000 e. 6 000 000 f. 70
3. Adding the cost of groceries when shopping; calculating

the cost of petrol for a trip; determining the size of a crowd.
4. a. Possibly, but most likely not.

b. They may have divided the distance by the average
speed.

5. An estimate is based on information.
6. Multiply the number of students in an average class by the

number of classes in the school.
7. a. 37 800

b. Sample responses can be found in the Worked Solutions
in the online resources.

c. Sample responses can be found in the Worked Solutions
in the online resources.

8. a. i. 140 ii. 131
b. i. 2560 ii. 2721
c. i. 10 ii. 12
d. i. 20 ii. 26
e. i. 0 ii. 563
f. i. 1800 ii. 1450
g. i. 40 000 ii. 31126
h. i. 9400 ii. 9429
i. i. 2 000 000 ii. 3 508 503
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b. i. 16 ii. 19
3

4

c. i. 43 ii. 38
7

11

d. i. 369 ii. 615
2

3
e. i. 25 ii. 49
f. i. 17 ii. 24

10. a. Approximately 90 b. Approximately 2000
c. Approximately 80

11. If material lengths are to be rounded it should be to a longer
length than required or the purchased wood will be too
short.

Exercise 1.6 Decimal fractions
1. a. 4 b. 3 c. 4

d. 3 e. 1 f. 2
g. 3 h. 5

2. a. 2
b. i. Seventy-eight dollars and fifty-five cents.

ii. $78.55
3. a. Ones

b. Tens, tenths
c. Tenths
d. Ones, tenths, hundredths
e. Tenths, hundredths, thousandths
f. There are no place-holding zeros.

4. a. (1 × 10)+ (6 × 1)+
(

0 ×
1

10

)
+

(
2 ×

1

100

)
b. (1 × 10)+ (1 × 1)+

(
0 ×

1

10

)
+

(
4 ×

1

100

)
+(

6 ×
1

1000

)
c. ( 2 × 100)+(2 × 10)+(2 × 1)+

(
0 ×

1

10

)
+
(

3 ×
1

100

)

d. (1 × 10)+ (5 × 1)+
(

1 ×
1

10

)
+

(
1 ×

1

100

)
e. (4 × 1)+

(
7 ×

1

10

)
+

(
0 ×

1

100

)
+

(
1 ×

1

1000

)
f. (6 × 10)+ (8 × 1)+

(
6 ×

1

10

)
+

(
8 ×

1

100

)
5. a. 42.504 b. 0.272

c. 1.009 d. 30.934

6. a.
7

100
b.

7

10

c.
7

1000
d.

7

10 000

e. 7 f. 70

g.
7

10 000
h.

7

1000
,

7

10 000

7. a. 16.273 b. 137.202 c. 95.98
d. 0.001 e. 0.2 f. 0.012

d. 222.489 e. 1075.7346 f. 7132.2904
9. a. 0.0674 b. 779.96 c. 34.216

d. 441.43 e. 14.994 f. 26.092 49

10. a. i. 9.85 ii. 9.84
b. i. 12.18 ii. 12.18
c. i. 91.43 ii. 91.43
d. i. 189.52 ii. 189.52

11. a. 628.4 b. 5300
12. a. 61.725 b. 740.7

c. 8641.5 d. 24 690
13. a. 0.345 b. 1.2398 c. 1.245 37

d. 0.3569 e. 0.000 246 f. 0.0248

14. a.
1

10
b.

1

2
c.

4

5

d.
3

25
e.

21

100
f.

21

25

g.
1

20
h.

5

8
i. 3

4

5

j. 2
13

100
k. 12

21

50
l. 10

7

2000
15. a. 0.375 b. 0.8 c. 1.25

d. 0.75 e. 2.25 f. 3.05
g. 6.5 h. 0.2

16. Cost = $40.54
Change = $9.46

1.7 Review: exam practice
1. a. $300

b. $210
2. a. $120 b. $220
3. a. 26 b. 32
4. a. 6 b. 9
5. a. 70 b. 400 000
6. a. 6.957 b. 23.06
7. a. 1300 b. 100
8. a. 4600 b. 800
9. a. 0.9556 b. 5120

10. a. Tenths b. Units
11. i. a. 150 b. 140

c. 400 d. 500
ii. a. 147 b. 153

c. 408 d. 778
12. a. 122 b. 1 c. 79 d. 10
13. $1.37
14. a. $36 b. $35.70
15. 13 680

16. a.
26

3
b. 8.6̇

17. a.
3

5
b. 5

3

4
18. 3.875
19. a. $24.55 b. $5.45
20. $283.69
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9. a. i. 7 ii. 8
1

2
8. a. 268.75 b. 98.164 c. 100.009
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