
i
i

“c01Calculations_print” — 2018/8/1 — 9:58 — page 1 — #1 i
i

i
i

i
i

CHAPTER 1
Calculations

1.1 Overview

LEARNING SEQUENCE
1.1 Overview
1.2 Number operations
1.3 Estimation
1.4 Decimal significance
1.5 Calculator skills
1.6 Approximation
1.7 Review: exam practice

CONTENT
In this chapter, students will learn to:

• solve practical problems requiring basic number operations
• apply arithmetic operations according to 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 Adding and subtracting integers
Integers are positive and negative whole numbers, including zero. We can use a number line to add or subtract
integers.

To add a positive integer, move to the right on the number line.
To add a negative integer, move to the left on the number line. Follow the rules shown in the table below to

add and subtract positive and negative numbers.

Adding a positive ++ = +

Adding a negative +− = −

Subtracting a positive −+ = −

Subtracting a negative −− = +

WORKED EXAMPLE 1

Evaluate each of the following:
−3++2a. −3+−2b.

THINK WRITE

a. 1. Rewrite the two signs (++) as single sign (+). a. −3 + +2 = −3 + 2

2. Perform the calculation using a number line (adding
means moving to the right).

–6 –5 –4 –3 –2 –1 0 1 2 3

Start Finish

3. Write the answer. −3 + +2 = −1

b. 1. Rewrite the two signs (+−) as a single sign (−) b. −3 + −2 = −3 − 2

2. Perform the calculation using a number line
(subtracting means moving to the left).

–5 –4 –3 –2 –1 0 1 2 3

Finish Start

3. Write the answer. −3 − 2 = −5

1.2.2 Multiplying or dividing integers
Follow the rules shown in the table below to multiply or divide positive and negative numbers.

When multiplying or dividing two numbers with
the same sign, the answer is positive.

+ × + = + or + ÷ + = +
− × − = + or − ÷ − = +

When multiplying or dividing two numbers with
different signs, the answer is negative.

+ × − = − or + ÷ − = −
− × + = − or − ÷ + = −
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WORKED EXAMPLE 2

Evaluate each of the following:
12 × −3a. −9 ÷ −3b.

THINK WRITE

a. 1. The two numbers have different signs so the answer
will be negative. (+ × − = −)

a. Negative answer

2. Write the answer. 12 × −3
= −36

b. 1. The two numbers have the same signs so the answer
will be positive. (− ÷ − = + )

b. Positive answer

2. Write the answer. −9 ÷ −3
= 3

1.2.3 Order of operations
BIDMAS can help us to remember the correct order in which we should perform various operations. We do
brackets first; then powers of indices; then division and multiplication (working from left to right); and finally
addition and subtraction (working from left to right).

Brackets

Indices (powers and roots)

Division and Multiplication (left to right)

Addition and Subtraction (left to right)

If there are multiple operations within a bracket then BIDMAS should be applied inside the brackets first.

WORKED EXAMPLE 3

Calculate the values of the following:

23 − 6 × 4a. (12 − 8) + 52 − (10 + 22)b.
3 (4 + 8) + 4

4 + 2 (32 − 1)
c.

THINK WRITE

a. 1. Apply BIDMAS to determine the first step
(in this instance multiplication).

a. 23 − 6 × 4
= 23 − 24

2. Complete the next step in the calculation (in this
instance subtraction) and write the answer.

= −1

b. 1. Apply BIDMAS to determine the first step (perform
the calculations in brackets first, then remove the
brackets).

b. (12 − 8) + 52 − (10 + 22)
= 4 + 52 − (10 + 4)
= 4 + 52 − 14

2. Complete the next steps in the calculation (resolve
the powers, then carry out addition and subtraction
from left to right).

= 4 + 25 − 14
= 29 − 14

3. Complete the final step and write the answer. = 15
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c. 1. Apply BIDMAS to determine the first step
(brackets).

c.
3 (4 + 8) + 4

4 + 2 (32 − 1)
=

3 × 12 + 4
4 + 2 (9 − 1)

2. Complete the next step in the calculation
(multiplication).

=
3 × 12 + 4
4 + 2 × 8

=
36 + 4
4 + 16

Note: This is the same as
(36 + 4) ÷ (4 + 16)

3. Perform the calculations on the numerator and
denominator separately.

=
40
20

4. Complete the division and write the answer. = 2

1.2.4 Reasonableness
When calculating mathematical answers, it is always important to understand the question so you have an
idea of what a reasonable answer would be.

When you complete arithmetic calculations, either manually or using your calculator, you can make
mistakes. Checking the reasonableness of answers can indicate possible mistakes in your working.

WORKED EXAMPLE 4

Cathy goes to the shop to purchase an outfit for dinner. She
buys a $145 dress and a $180 jacket, and gets $30 off the
combined price by purchasing the two together. From
the shoe shop, she buys a pair of shoes for $120 and a
pair of stockings for $15.
How much did Cathy spend in total? Check your answer for

reasonableness.

THINK WRITE

1. Read the question carefully to understand
what it is about.

The question relates to adding up
Cathy’s total shopping bill including
discounts.

2. Have an idea of what sort of answer you expect. Cathy purchased three items each over
$100 dollars so the answer should be
over $300.

3. Work out what needs to be added and subtracted. $145 + $180 − $30 + $120 + $15

4. Calculate and write the answer. = $430 spent

5. Does the answer seem reasonable? This answer is above $300, so it seems
reasonable. Since the price of two
items end with 5 and the rest end with
0, the answer should end in 0.
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Interactivity: Addition of positive integers (int-3922)

Interactivity: Subtraction of positive integers (int-3924)

eLesson: BIDMAS (eles-2435)

Interactivity: Order of operations (int-3707)

Digital document: SkillSHEET Order of operations (doc-6415)

Digital document: SpreadSHEET Four operations (doc-2090)

 

Exercise 1.2 Number operations

1. WE1 Evaluate each of the following:
4 + +8a. 15 + −7b. 37 + −14c. 21 − +17d.

18 − −10e. 27 − −3f. 124 − +86g. 267 − −33h.

2. Evaluate each of the following:
−12 − +6a. −18 − −8b. −27 + −15c. −56 + +54d.

−63 − +45e. −45 − −65f. −23 + −49g. −79 + +43h.

3. WE2 Evaluate each of the following:
−4 × 5a. 12 × −6b. −7 × −7c. 15 × 4d.

−25 × −6e. 8 × −9f. −400 × 5g. −12 × −11h.

4. Evaluate each of the following:
48 ÷ −6a. −121 ÷ 11b.

−120 ÷ −6c. 33 ÷ −11d.

−150
25e. 100

−4f.

−72
−8g. 110

−11h.

5. Calculate the values of the following:
−4 × 2 + 1a. 8 ÷ (2 − 4) + 4b.

9 × (8 − 3)c. −3 − 40 ÷ 8 + 2d.

4 + 12 × −5e. −5 × 12 + 2f.

−6 − 36 ÷ 9 + 3g. 12 ÷ (2 − 4) − 6h.

6. WE3 Calculate the values of the following:
12 − 6 ÷ 3a. 45 ÷ (27 ÷ −3)b.

(17 − +7) ÷ −5c. −12 + 8 × 7d.

100 ÷ (−50 ÷ −2) + 10e. 9 + 24
−6 × 3f.

−15
−3 − 20 ÷ 4g. (−12 + 4)

36 ÷ 18 + 80 ÷ −8h.

7. Calculate the values of the following:
−7 + 4 × −4a. (−63 ÷ −7) × −3 + −2b.

(−5)2 − 3 × −5c. −6 × −8 − [3 + (−6)2]d.

52 ÷ (−9 − 4) − 8e. −6 − 64 ÷ −16 + 8f.

−3 × −6 ÷ −9 + 12g. (−48 ÷ 8)2 × 36
−4h.
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8. WE4 Fred went to the sports department
to get some clothes for the gym. He pur-
chased a $120 tracksuit and a pair of
$150 runners as a package and got $35
off the combined price. Fred also pur-
chased a pair of running shorts for $30
and a singlet top for $25.

How much did he spend at the sports
department? Check your answer for
reasonableness.

9. Erika goes shopping for some party food. She buys 6 packets of chips at $2.50 each and 2 boxes of cola
at $8.50 each, but since she purchased 2 she gets a $2 discount. She also buys 5 packets of biscuits at
$1 each and 3 dips at $2 each. How much did Erika spend in total? Check your answer for
reasonableness.

10. Bob went to the warehouse to get some
building supplies.

He bought three 4 m long pieces of
timber at $4.50 per metre, 2 packets of
nails at $5.50 each and 3 tubes of liquid
nails at $4 each. Because Bob is a regular
customer he received a $15 discount off
his total purchase.

How much did Bob spend in total?
Check your answer for reasonableness.

11. Taiki headed north on a bike ride initially
travelling 25 km. He then turned around
and travelled 15 km south before
stopping for a drink. After his drink, Taiki
continued to ride south for another
20 km, before again turning around and
travelling north for a further 25 km.
a. How many kilometres did Taiki cover

on his ride?
b. How far north did he finish from where

he started?
12. Students were given the following question

to evaluate.
4 + 8 ÷ (−2)2 − 7 × 2
a. A number of different answers were obtained, including −8, −12 and −17. Which one of these is

correct?
b. Using only brackets, change the question in two ways so that the other answers would be correct.

13. Calculate the number required to make the following equation true.
13 × (15 − 1) = 180 + ?

14. Calculate the number required to make the following equation true.

(102 + 12 ÷ 3) ÷ (−8) = ?
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1.3 Estimation
An estimate is not the same as a guess, because it is based on information.

Estimations can be useful in many situations; for example, when we are working with calculators or cal-
culating the total of a shopping bill. By mentally estimating an approximate answer, we are more likely to
notice if we make a data entry error.

To estimate the answer to a mathematical problem, round the numbers and calculate an approximate answer.

1.3.1 Rounding
Numbers can be rounded to different degrees of accuracy. For example, they can be rounded to 1, 2, 3 or
more decimal places. The more decimal places a number has, the more accurate it is. However, more decimal
places are not always necessary or relevant.

Rounding to the nearest 10

30 40

34

34 ≈ 30
(Note: The ≈ symbol represents ‘is approximately equal to’.)

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

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

Rounding to the first digit

2000 3000

2345

2345 ≈ 2000

When rounding to the leading (first) digit, the second digit needs to be
looked at.

• 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 increased
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.

WORKED EXAMPLE 5

Round each of the following as directed.
563 to the nearest 10a.

12 786 to the nearest 100b.

7523 to the leading digitc.

THINK WRITE

a. 1. To round to the nearest 10, look at the units place value. a. 563

2. Is the units place value less than 5? Since 3 is less than 5, we round
down. Replace the 3 with a 0 and write the answer.

≈ 560

b. 1. To round to the nearest 100, look at the tens place value. b. 12 786

2. Is the tens place value greater than or equal to 5? Since 8 is greater
than or equal to 5, we round up. Increase the 7 to 8 and replace the
8 and 6 with zeros.

12 786
↓↓↓
800

3. Write the answer. 12 786 ≈ 12 800
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c. 1. When rounding to the leading digit, look at the second digit. c. 7523

2. Since 5 is greater or equal to 5, we round up. Increase the first digit
(7) by 1 and replace the remaining digits with zeros.

7523
↓↓↓↓
8000

3. Write the answer. 7523 ≈ 8000

1.3.2 Estimation
Estimation is useful for checking that your answer is reasonable when performing calculations. This can help
avoid simple mistakes, like typing an incorrect number into a calculator.

WORKED EXAMPLE 6

Estimate 66 123 × 749 by rounding each number to the leading (first) digit and then completing
the calculation.

THINK WRITE

1. Round the first number (66 123) by focusing on the
second digit. Since the second digit (6) is 5 or
greater, increase the leading digit (6) by one and
replace the remaining digits with zeros.

66123 ≈ 70 000

2. Round the second number (749) by focusing on the
second digit. Since the second digit (4) is less than
5, leave the leading digit and replace the remaining
digits with zeros.

749 ≈ 700

3. Multiply the rounded numbers by multiplying the
leading digits (7 × 7 = 49) and then add the number
of zeros 4 + 2 = 6.

70 000 × 700
7 × 7 = 49
70 000 × 700 = 49 000 000

4. Write the estimated answer and compare to the
actual answer.

66 123 × 749 ≈ 49 000 000
This compares well with the actual
answer of 49 526 127, found using a
calculator.

 

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

Interactivity: Rounding (int-3932)

Interactivity: Rounding to the first digit (int-3731)

Interactivity: Checking by estimating (int-3983)
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Exercise 1.3 Estimation

1. WE5 Round each of the following as directed.
934 to the nearest 10a. 12 963 to the nearest 100b. 85 945 to the leading digitc.

2. Round the following.
347 to the nearest 10a. 86 557 to the nearest 100b. 65 321 to the leading digitc.

3. Round each of the following numbers to the nearest 10.
47a. 82b. 129c. 162d.

250e. 2463f. 4836g. 7h.

4. Round each of the following numbers to the nearest 100.
43a. 87b. 142c. 177d.

3285e. 56 346f. 86 621g. 213 951h.

5. Round each of the following numbers to the nearest 1000.
512a. 3250b. 1324c. 6300d.

7500e. 13 487f. 435 721g. 728 433h.

6. Round each of the following numbers to the leading digit.
12a. 23b. 45c. 153d.

1388e. 16 845f. 23 598g. 492 385h.

7. WE6 Estimate 74 852 × 489 by rounding each number to its first digit.
8. Estimate 87 342 ÷ 449 by rounding each number to its first digit.
9. Estimate the answer to the following expressions by rounding each number to the leading digit and then

completing the calculation.
482 + 867a. 123 + 758b. 1671 − 945c. 2932 − 1455d.

88 × 543e. 57 × 2632f. 69 523 ÷ 1333g. 3600 ÷ 856h.

10. In your own words, explain how to round using
leading digit approximation.

11. Give three examples of situations where it is suitable
to use an estimate or a rounded value instead of an
exact value.

12. Emily purchased a number of items at the
supermarket that cost $1.75, $5.99, $3.45, $5.65,
$8.95, $2.35 and $7.45. She was worried she didn’t
have enough money, so she used leading digit
approximation to do a quick check of how much her
purchases would cost. What approximation did
she come up with?

13. The crowds at the Melbourne Cricket Ground for
each of the five days of the Boxing Day Cricket
test were: 88 214, 64 934, 55 349, 47 567 and
38 431. Using leading digit approximation, what
was the estimated total crowd over the five days
of the test?
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14. A car’s GPS estimates a family’s trip for Christmas lunch is
going to take 45 minutes.
a. Is it likely to take exactly 45 minutes? Explain your answer.
b. How would this time be estimated by the GPS?

15. Given the size of the crowds at the Boxing Day test in
question 13, what is the difference between the leading digit
estimate and the actual crowd over the five days?

16. Rhonda went to buy a new school uniform. She decided
she needed a new blazer, a new winter dress
and a new shirt costing $167, $89 and $55 respectively.
a. Use the leading digit method to estimate how

much Rhonda spent, and find the difference in the
total she spent and the leading digit estimate.

b. Was the estimate more or less than the actual
price? Give a reason for why this was the case.

1.4 Decimal significance
Whole
number

part
Decimal point

Fractional
part

A decimal number consists of both a whole number part and a
fractional part. These parts are separated by a decimal point.

A place-value table can be extended to include decimal place
values and can include as many decimal place columns as required.

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 number 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.

WORKED EXAMPLE 7

Write the value of the 3 in each of the following decimal numbers.
59.378a. 1.0003b. 79.737c.

THINK WRITE

a. 1. Identify how many places after the decimal point the 3 lies. a. 59.378

2 The 3 is the first number after the decimal point, which represents
tenths.

3
10
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b. 1. Identify how many places after the decimal point the 3 lies. b. 1.0003

2. The 3 is the fourth number after the decimal point, which
represents tens of thousandths.

3
10 000

c. 1. Identify how many places after the decimal point the 3 lies. c. 79.737

2. The 3 is the second number after the decimal point, which
represents hundredths.

3
100

 1.4.1 Rounding decimals
When rounding to a required number of decimal places, look at the first digit after the required number of
decimal places.

If this digit is 0, 1, 2, 3 or 4 (less than 5), do not change the digit in the last required decimal place.
If this digit is 5, 6, 7, 8 or 9 (greater or equal to 5), increase the digit in the last required decimal place by 1.

WORKED EXAMPLE 8

Round each of the following to 3 decimal places.
21.569 42a. 35.731 60b.

THINK WRITE

a. 1. As we are rounding to 3 decimal places, look at the
fourth decimal place (in this case 4).

a. 21.56942

2. Since this number is less than 5, drop off the
numbers after the third decimal place.

21.569

b. 1. As we are rounding to 3 decimal places, look at the
fourth decimal place (in this case 6).

b. 35.73160

2. Since this number is greater or equal to 5, add one
to the third decimal number.

35.732

 1.4.2 Fractions as decimals
A fraction can be expressed as a decimal by dividing the numerator by the denominator.

3
8 = 3 ÷ 8 = 0.375
If a decimal does not terminate and has decimal numbers repeating in a pattern, it is called a recurring

decimal.
A recurring decimal with only one repeating digit can be written by placing a dot above the digit. When

there is more than one repeating digit, the recurring decimal can be written by placing a dot over the first and
last digits of the repeating part, or by placing a bar above the entire repeating pattern.

1
3 = 1 ÷ 3 = 0.333 333 33… = 0.

.
3

3
7 = 3 ÷ 7 = 0.428 574 285 7… = 0.

.
4285

.
7 or 0.42857
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WORKED EXAMPLE 9

Write the following fractions as decimals.
5
8

a.
3
9

b.

THINK WRITE

a. 1. Input the division into the calculator. a. 5 ÷ 8

2. Write the decimal answer. = 0.625

b. 1. Input the division into the calculator. b. 3 ÷ 9 = 0.333 333 33…

2. Write the answer as a recurring decimal. = 0.
.
3

eLesson: Place value (eles-004)

Interactivity: Place value (int-3921)

Interactivity: Decimal parts (int-3975)

Digital document: SkillSHEET Place value (doc-6409)

Interactivity: Conversion of fractions to decimals (int-3979)

Exercise 1.4 Decimal significance

1. WE7 Write the value of the 7 in each of the following decimals.
45.871a. 81.710b. 33.007c.

2. Write the value of the 9 in each of the following decimals.
21.090a. 0.009b. 47.1059c.

3. Write the value of 7 in the following decimals.
34.075a. 1.7459b. 0.1007c. 1945.27d.

450.07e. 2.7f. 0.007g. 2.170h.

4. State the number of decimal places on each of the following numbers.
2.195a. 394.7b.

104.25c. 0.0003d.

1997.4e. 125.333f.

69.15g. 2.6936h.

5. State whether the following statements are TRUE or FALSE.
0.125 = 0.521a. 0.025 = 0.0250b.

45.0005 = 45.005c. 3.333 = 3.333 000d.

6.666 = 6.6666e. 20.123 = 2.123f.

6. WE8 Round each of the following to 3 decimal places.
59.123 45a. 72.216 81b.

7. Round each of the following to 2 decimal places.
2.069 14a. 0.7962b.
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8. Round each of the following to 3 decimal places.
39.184 23a. 3.232 323 23b.

99.4358c. 125.294 61d.

100.0035e. 0.0479f.

9. Round the following to 2 decimal places.
58.123a. 23.345b.

71.097c. 0.8686d.

30.9999e. 125.8929f.

10. WE9 Write the following fractions as decimals.
3
4a. 2

3b.

11. Write the following as decimals to 3 decimal places.
7
8a. 1

7b.

12. Convert the following fractions to decimals.
3

10a. 3
5b. 3

12c.

7
25d. 33

100e. 45
50f.

13. Convert the following fractions to recurring decimals.
1
3a. 5

9b. 1
12c.

4
7d. 3

13e. 1
21f.

14. Which packet in the photograph below contains more mince?

15. a. Using the table below, list the heights of the five American basketball team players in ascending
order.

b. Add the height of the five players
and round to the first digit.

Player Height

Kobe Bryant 1.98 m

Kevin Durant 2.06 m

Russell Westbrook 1.91 m

Carmelo Anthony 2.02 m

Lebron James 2.03 m
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16. Narelle is environmentally conscious and has fitted water
tanks to her house to water the garden and flush the toilets.
She checks the amount of rainfall each week to see how
much water the tanks have collected. In the month of
March, the rainfall readings were 12.48 mm, 8.82 mm,
27.51 mm and 44.73 mm. Round the total
rainfall for March to 1 decimal place.

17. The Nguyen family decided to install solar panels on the
roof to reduce their electricity bill. They compared the
prices per kWh of three different suppliers to see how
much they would save by using their panels. The prices
quoted by companies A, B and C per kWh were 26.78 cents,
25 3

4 cents and 25 7
9 cents respectively.

a. List the companies from cheapest to dearest.
b. Write the fractions as decimal numbers rounded to

1 decimal place.
18. The following table shows items that were purchased at the

supermarket and their price.

Salmon $4.99

Chicken fillets $7.35

Shampoo $8.95

Ham $4.42

Milk $4.29

Bread $3.60

a. Find the total cost of the items purchased.
b. Find the total cost of the items purchased and round to the nearest dollar.
c. Round the price of each item to the nearest 5 cents and then find the total cost.

1.5 Calculator skills
Your calculator has the ability to complete many different mathematical operations that would be difficult to
calculate in your head or with pen and paper. This includes dealing with decimals and fractions.

Even though your calculator will always give the correct answer, it relies on you inputting the information
correctly. To make sure you get the correct answer, it’s always good to estimate your answer to check for
reasonableness and accuracy.

You will notice that your calculator automatically follows the correct order of operations (BIDMAS).
Note: The keys used may vary between different calculators.

WORKED EXAMPLE 10

Calculate the value of the following expressions using your calculator.
140+ 23 × 8a. 7 (28+ 43) − 18b. 283− 13.78 × 11.35c.
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THINK WRITE

a. 1. Estimate your answer using leading digit approximation. a. 140 + 23 × 8
≈ 100 + 20 × 10
≈ 300

2. Enter the exact equation into your calculator.
Compare with your estimate to check for reasonableness.

140 + 23 × 8 = 324

b. 1. Estimate your answer using leading digit approximation. b. 7 (28 + 43) − 18
≈ 10(30 + 40) − 20
≈ 10(70) − 20
≈ 700 − 20
≈ 680

2. Enter the exact expression into your calculator.
Compare with your estimate to check for reasonableness.

7 (28 + 43) − 18 = 479

c. 1. Estimate your answer using leading digit approximation. c. 283 − 13.78 × 11.35
≈ 300 − 10 × 10
≈ 300 − 100
≈ 200

2. Enter the exact expression into your calculator.
Compare with your estimate to check for reasonableness.

283−13.78×11.35 = 126.597

 When using your calculator, first estimate the result to compare with the answer from the calculator. Always
check that what you type into the calculator matches the question.

WORKED EXAMPLE 11

Evaluate the following expressions using your calculator, rounding your answer to 4 decimal
places.

(2.56+ 3.83)2 + 45.93a.
√
4.39− 2.51 + (3.96)2b.

4
7
+ 5

9
+ 5c.

THINK WRITE

a. 1. Estimate your answer using leading digit approximation. a. (2.56 + 3.83)2 + 45.93

≈ (3 + 4)2 + 50

≈ 72 + 50

≈ 49 + 50
≈ 99

2. Enter into the calculator as shown.
Use the x2 key to raise the brackets to the power of two.
Compare with your estimate to check for reasonableness.

(2.56 + 3.83)2 + 45.93

= 86.7621

b. 1. Estimate your answer using leading digit approximation. b.
√

4.39 − 2.51 + (3.96)2

≈
√

4 − 3 + 42

≈
√

1 + 16

≈ 1 + 16
≈ 17
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2. Enter into the calculator as shown.
Use the

√
and x2 keys. Make sure the square root

covers both numbers.
Compare with your estimate to check for reasonableness.

√
4.39 − 2.51 + (3.96)2

= 17.0527

c. 1. Estimate your answer using leading digit approximation. c.
4
7
+

5
9
+ 5

≈ 1 + 1 + 5
≈ 7

2. Enter into the calculator as shown.
Use the fraction key to enter each fraction.
Compare with your estimate to check for reasonableness.

4
7
+

5
9
+ 5

= 6.1270

1.5.1 Scientific notation
= 4.54500 

= 4.5 × 103

0 0

× 103

Scientists, economists, statisticians and mathematicians often need to work with
very large or very small numbers.
Scientific notation (sometimes called standard form) is a way of writing a very

large or a very small number using less space. In scientific notation, the number is
written as a multiple of a power of 10. For example, 4500 = 4.5× 103. The 103 has
a positive power of 3, which moves the decimal point 3 places to the right. = 0 0 0 0 0 6.70.0000067 

= 6.7 × 10–6

× 10–6

An example of a very small number written using scientific notation is
0.000 0067 = 6.7 × 10−6. The 10−6 has a negative power of 6, which moves the
decimal point 6 places to the left.

Scientific notation is displayed on some calculators and spreadsheets using an ‘E’. These show a number
between 1 and 10, followed by an E and the power to which 10 is raised. For example:

3.45 × 1018 may appear as 3.45E18 the display 5.9E − 03 represents the number 5.9 × 10−3.

3 600 = 3.6 × 103

Number between
1 and 10

Power of 10

Scientific notationBasic numeral

WORKED EXAMPLE 12

Calculate the value of the following expression using scientific notation.
7.3 × 104 + 5.8 × 105a. 3.5 × 108 × 5.9 × 106b.

THINK WRITE

a. 1. Enter the expression using scientific notation. a. 7.3 × 104 + 5.8 × 105

2 Put the calculator in scientific notation mode. (This
is usually SCI mode.)
To raise to the power of 10 use the ̂ key.

= 6.53 × 105
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b. 2. Enter the expression into the calculator. b. 3.5 × 108 × 5.9 × 106

2. Put the calculator in scientific notation mode. (This
is usually SCI mode.) To a raise to the power of 10
use the ̂ key.

= 2.065 × 1015

 

Interactivity: Scientific notation (int-6031)

Digital document: SkillSHEET Multiplying and dividing by powers of 10 (doc-101815)

Exercise 1.5 Calculator skills

1. WE10 Calculate the value of the following expressions using your calculator.
a. 269 + 12 × 16
b. 9(78 + 61) − 45
c. 506.34 − 39.23 × 17.04

2. Calculate the value of the following expressions using your calculator.
497 − 13 × 24 ÷ 6a. 13(194 − 62) + 4 × 8b.

459.38 ÷ 18.5 × 17.04 − (34.96 + 45.03)c.

3. Evaluate the following expressions using your calculator.
3 + 6 × 7a. 47 + 8 × 6b. 285 + 21 × 16c. 2859 + 178 × 79d.

4. Evaluate the following expressions using your calculator.
12 − 5 × 2a. 68 − 4 × 9b. 385 − 16 × 9c. 1743 − 29 × 45d.

5. Evaluate the following expressions using your calculator.
4(6 + 24) − 58a. 5(23.5 − 18.3) + 23b.

2.56(89.43 − 45.23) − 92.45c. 6 (45.89 − 32.78) − 3(65.89 − 59.32)d.

6. WE11 Evaluate the following expressions using your calculator, rounding your answer to 4 decimal
places.

(5.89 + 2.16)2 + 67.99a.
√

8.77 − 3.81 + (5.23)2b. 3
5 + 7

8 + 10c.

7. Evaluate the following expressions using your calculator, rounding your answer to 4 decimal places.

( 7
12)

2 − 3
4a.

√
3.56 + 8.28 −

√
5.29 − 3.14b. ( 4

5)
2 +

√
7

12c.

8. Evaluate the following expressions using your calculator, rounding your answers to 4 decimal places.
16.9 + 5.22 ÷ 4.3a. 9.32 ÷ 4.5b.

(3.7 + 5.9)2 − 15.5c. (7.2)2
4.2d.

9. Evaluate the following expressions using your calculator, rounding your answers to 4 decimal places.√
5.67 + 8.34a. 2.5 ×

√
8.64 − 2.5b.

12.8 +
√

3.5 × 5.8 × 1.2c.
√

4.7 − 3.6
5d.

10. Evaluate the following expressions to 2 decimal places using your calculator.
1
2 + 1

4a. 3
7 − 1

9b. 18
13 − 2

5 × 2
7c. 15 − 7

5 × 5
3 + 7d.

11. WE12 Calculate the value of the following expressions in scientific notation.
7.9 × 104 + 4.9 × 104a. 3.7 × 106 × 8.3 × 109b.

12. Calculate the value of the following expressions in scientific notation.

5.3 × 106 − 8.1 × 105a. 2.7 × 105 × 5.6 × 103b.
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13. Evaluate the following expressions using your calculator, leaving your answer in scientific notation.
1.45 × 103 + 5.82 × 103a. 6.89 × 106 − 4.71 × 105b.

3.1 × 105 × 8.49 × 103c. 4.21 × 104 ÷ (8.32 × 102)d.

7.38 × 105 ÷ (2.62 × 108)e. 3.82 × 103 + (9.27 × 105 × 4.5 × 102)f.

14. Cathy is 7 years older than Marie, but Marie is twice the age of her younger brother Fergus. How old is
Cathy if Fergus is 3 years old?

15. After a football party night some empty soft drink cans were left and had to be collected for recycling.
Of the cans found, 7 were half full, 6 cans were one-quarter full and the remaining 8 cans were
completely empty. Use your calculator to find out how many equivalent full cans were wasted.

16. NASA landed the Curiosity Rover on Mars in 2012. The average dis-

tance from the Sun to Earth is 1.5 × 108 km and the average distance
from the Sun to Mars is 2.25 × 108 km. What is the average distance
between Earth and Mars when Earth is between Mars and the Sun?

17. Carbon is an atom that has a radius of 7.0 × 10−11 m. The circumference
of a carbon atom can be calculated by evaluating 2 × 3.14 × 7.0 × 10−11 m
(that is 2𝜋r). Calculate the circumference of a carbon atom in scientific form.

18. Jupiter is the largest planet in our solar system with a radius of 7.1492 ×
107 m. The volume (v = 4

3𝜋r
3) of Jupiter can be calculated by evalu-

ating 4
3 × 3.14 × (7.1492 × 107)m3. Calculate the volume of Jupiter in

scientific form.

1.6 Approximation
Approximating or estimating an answer is useful when an accurate answer is not necessary.

You can approximate the size of a crowd at a sporting event based on an estimate of the fraction of seats
filled. This approach can be applied to a variety of situations, e.g. approximating the amount of water in a
water tank.

When approximating size, it is important to use an appropriate unit, e.g. for the distance you drive you
would use 24 km instead of 2 400 000 cm.

Approximations can also be made by using past history to indicate what might happen in the future.
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WORKED EXAMPLE 13

Approximate the size of the crowd at the first day of the
cricket test at the Sydney Cricket Ground, if it is estimated

to be at
8
10

of its capacity of 46 000.

THINK WRITE

1. Write down the information given in the question. Estimate of crowd =
8

10
of capacity

2. Calculate the fraction of the total capacity.
8

10
of 46 000 =

8
10

× 46 000

= 0.8 × 46 000
= 36 800

3. Write the answer. The approximate crowd is 36 800.

1.6.1 Approximation from graphs
When approximating from graphs:

• if the data is shown, read from the graph, noting the scale on the axes
• if the data is not shown, follow the trend (behaviour of the graph) to make an estimate of future or past

values.

WORKED EXAMPLE 14

The following graph shows
the farmgate price of milk in
cents/litre. Approximate the
price in 2019/2020.
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THINK WRITE

1. Check what each axis
represents.

Vertical axis: cents/litre
Horizontal axis: years

2. Look for the trend that
the graph has followed
in previous years. Draw
a line to represent this
trend and extend it to
the required period of
2019/2020.

The graph has been on an upward trend for the past 8 years.
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3. Read the answer from
the graph.

Approximately 46 cents/litre.

eLesson: Estimating and rounding (eles-0822)

Exercise 1.6 Approximation

1. WE13 Approximate the number of peo-
ple at a Bledisloe Cup match at ANZ
Stadium if the crowd was estimated at
7

10 of its capacity of 83 500.
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2. When full, a pool holds 51 000 litres of water. Approxi-
mate the number of litres in the pool when it is estimated
to be 90% full.

3. Choose the most appropriate unit from the options below
for each of the following measurements.
centimetres (cm), metres (m), kilometres (km),
millilitres (mL), litres (L), grams (g), kilograms (kg)
a. The length of a football field
b. The weight of a packet of cheese
c. The volume of coke in a can
d. The distance you travel to go on a holiday
e. The size of an LED TV
f. The weight of a rugby league player

4. MC What is the best approximation of the volume of milk
in the container on the right?

500 mLA. 750 mLB.
1LC. 2LD.

5. MC What is the best approximation of the weight of the
tub of butter?

500 kgA. 125gB.
500 gC. 750 gD.

6. WE14 From the graph of the cost tuition fees for one school, predict the approximate
tuition fees in 2019.
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7. Use the following graph to approximate the volume of domestic air travel emissions in 2021.
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8. If the stadium at the Sydney Olympics swimming was 9
10 full and had a capacity of 17 000, what was the

approximate crowd on this night?

9. Given the capacity at the Staple Centre, where the Los Angeles Lakers play, is 18 118, what is the
approximate crowd at the game shown in the picture?

22 Jacaranda Maths Quest 11 Essential Mathematics Units 1 & 2 for Queensland

Unco
rre

cte
d page

 pro
ofs



i
i

“c01Calculations_print” — 2018/8/1 — 9:58 — page 23 — #23 i
i

i
i

i
i

 
10. The capacity of Rod Laver Arena is 14 820. Approximate the crowd at this match from the Australian

Open.

11. The picture shown is of Tiger Woods at the US Masters. From the picture, why is it difficult to estimate
the size of the Masters crowd on this day?

12. Explain in your own words the difference between an estimate and a guess.
13. Describe a way to approximate how many students are at your school. Investigate the actual number and

compare this to your estimate. How could you improve your initial estimate?
14. From the graph of the population of Australia over the past 51 years, approximate how many people

will live in Australia in 2020.
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15. From the graph of the value of the Australian dollar against the American dollar, approximate its value
in January 2019.
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AUDUSD — Australian dollar exchange rate
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16. From the graph of Aboriginal and Torres Strait Islander population, predict the approximate population in:
2025a. 2030
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1.7 Review: exam practice
1.7.1 Calculations: summary
Number operations

• When adding or subtracting positive and negative numbers remember:

Adding a positive ++ = +

Adding a negative +− = −

Subtracting a positive −+ = −

Subtracting a negative −− = +

• When multiplying or dividing positive and negative numbers remember:

When multiplying or dividing two
numbers with the same signs, the answer
is positive.

+ × + = + or + ÷ + = +
− × − = + or − ÷ − = +

When multiplying or dividing two
numbers with different signs, the answer
is negative.

+ × − = − or + ÷ − = −
− × + = − or − ÷ + = −

• When completing arithmetic calculations it is important to follow the correct order of operations, as
described by BIDMAS.

Brackets

Indices (powers and roots)

Division and Multiplication (left to right)

Addition and Subtraction (left to right)

• When calculating mathematical answers it is always important to understand the question so you have
an idea of what a reasonable answer should be.

Estimation
• To round to the nearest 10, think about which multiple of 10 the

number is closest to.

30 40

34

34 ≈ 30

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.

• To round to the nearest 100, think about which multiple of 100 the number is closest to.
• When rounding to the leading (first) digit the second digit needs to be

looked at:
⬩ 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 increased by 1 (rounded up) and all the following

digits are replaced with zeros.
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Decimal significance
• A place-value table can be extended to included decimal place values, and can include as many decimal

place columns as required.

Thousands Hundreds Tens Ones Tenths Hundredths Thousandths Ten Thousandths

1000 100 10 1 . 1
10

1
100

1
1000

1
10000

• When rounding to a required number of decimal places, look at the first digit after the number of
decimal places required.
⬩ If this digit is 0, 1, 2, 3 or 4 (less than 5) do not change the digit in the last required decimal place.
⬩ If this digit is 5, 6, 7, 8 or 9 (greater or equal to 5) increase the digit in the last required decimal

place by 1.
• 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.

Calculator skills
• When using your calculator, first estimate the result so you can compare your estimate to the result

from the calculator. Always check that what you have typed in the calculator matches what the question
states.

Approximation
• You can approximate the size of a crowd at a sporting event based on an estimate of the fraction of

seats filled.
⬩ When approximating size it is important to use an appropriate unit.
⬩ Approximations can be made by using past history to give an indication of what might happen in the

future.

Exercise 1.7 Review

Simple familiar
1. MC The value of the expression 17 + 3 × 7 is:

27A. 140B.
38C. 28D.

2. MC The value of the expression −3(5 − −10) + 50 is:
95A. 5B.
65C. −5D.

3. MC The number 47 321 rounded using leading digit is:
47 000A. 4000B.
5000C. 50 000D.

4. MC If three purchases were made with the value $7.34, $18.05 and $2.69, using leading digit estimation
on the three purchases, the total purchase will approximately cost:

$30A. $28.08B.
$28C. $28.10D.

5. MC Using your calculator, the value of
√

6.78 + 19.83 + 3.91 to two decimal places is closest to:

5.16A. 9.07B.
5.52C. 1.25D.
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6. MC The volume of Earth can be calculated using the volume of a
sphere formula. Since Earth has a radius of 6.38 × 106 its volume

can be calculated by evaluating 4
3 × 3.14 × (6.38 × 106)

3
m3.

The volume of Earth to two decimal places and in scientific
notation is closest to:

1.70 × 1014A. 3.26 × 1021m3B.
1.09 × 1014m3C. 1.09 × 1021m3m3D.

7. MC The number 37.395 851 rounded to four decimal places is:
37.396A. 38.396B.
37.3958C. 37.3959D.

8. MC The fraction 7
9 is most accurately written as:

0.7A. 0.9B.
0.7̇C. 0.8D.

9. MC The approximate volume of Coca-Cola in the can shown is closest to:
500 mLA. 375mLB.
1LC. 250 mLD.

10. The number of Indigenous qualifications in Queensland has grown
since 2005. From the graph shown the approximate Cert 3+ awards
in 2013–14 is closest to:
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Complex familiar
11. Calculate the following:

−18 − −25a. −8 × 6b.

36 ÷ 9 × 8 − 12c. −4 (−4 + −6) − 33d.

12. Use leading digit approximation to calculate the following:
49 × 821a. 1396 + 183b. 7563

676c. 17 × 873 + 47d.

13. Use you calculator to evaluate the following to two decimal places:√
3 (5.94 − 1.48)a. (5.74)2 − 5

8b.

6
9 + 2

5 × 3
7c.

√
(3.25)2 + 1.5d.

14. Round the following fractions to two decimal places:
1
8a. 37

50b. 6
25c. 2

3d.

15. Round the following to three decimal places:
0.5555a. 1.03639b. 33.1047c. 10.9999d.

16. Approximate each of the following:
a. a ground estimated to be 3

4 full with a capacity of 50 000 people.
b. a water tank estimated to be 80% full and has a capacity of 7500 litres.

Complex unfamiliar
17. Yi Rong is saving for her end of year holiday with her school

friends. Her parents said if she did work around the house they
would help contribute to the holiday expenses. They agreed to
pay her $25 a week for doing the dishes and $15 a week for
doing the washing, however for extra incentive they said they
would double her pay if she did each of the jobs for the next 4
weeks without missing a day, Assume Yi Rong didn’t miss a
day, how much money did she earn in the 4 weeks?

18. Bob the builder intends to build a new decking out the back of his house so he can entertain friends. He
wants to get a rough idea of how much it is going to cost him in materials so he can see if he can afford
to go ahead with the job. The hardware store gave him prices on the materials he needs as shown.

Material Price

Timber $789

Ready-mix bags $32.50

Nails $67.25

Decking stain $77.95

General equipment $65.45

a. What is the rough price of materials if rounding each price to the leading digit?
b. What is the rough price if rounding each price to the nearest dollar?
c. Which of the two rounded prices is greater? Explain why this is so.
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19. The surface area of a sphere is cal-
culated by multiplying 12.56 by the
radius squared.
a. Calculate the surface area of the

following planets with the
given radii, correct to 2 decimal places.

Radius of Mercury = 2.44 × 106 m

Radius of Mars = 3.40 × 106 m

Radius of Earth = 6.38 × 106 m

Radius of Jupiter = 7.15 × 107 m

Radius of Neptune = 2.48 × 107 m

b. Which planet has the greatest surface area?
c. Which planet has the smallest surface area?

20. A roller coaster uses its stored potential energy and coverts it to
kinetic energy as it picks up speed on its descent.

Calculate the following:
a. The roller coaster’s potential energy, PE, at its highest point,

given PE = 750 × 9.8 × 15.
b. The roller coaster’s kinetic energy, KE, as it is just about to go

into a loop, given KE = 1
2 × 750 × 152.

c. The velocity of the roller coaster, v given v =
√

120 000 × 2
750

d. The height, h the roller coaster is when it has a potential
energy of 58 800 Joules of energy, given h = 58 800

750 × 9.8 . What unit
do you think the height is measured in?
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Answers
Chapter 1 Calculations
Exercise 1.2 Number operations
1. a. 12 b. 8 c. 23

d. 4 e. 28 f. 30
g. 38 h. 300

2. a. −18 b. −10 c. −42
d. −2 e. −108 f. 20
g. −72 h. −36

3. a. −20 b. −72 c. 49
d. 60 e. 150 f. −72
g. −2000 h. 132

4. a. −8 b. −11 c. 20
d. −3 e. −6 f. −25
g. 9 h. −10

5. a. −7 b. 0 c. 45
d. −6 e. −56 f. −58
g. −7 h. −12

6. a. 10 b. −5 c. −2
d. 44 e. 14 f. −3
g. 0 h. −14

7. a. −23 b. −29 c. 40
d. 9 e. −412 f. 6
g. 10 h. −324

8. $290

9. $41
Answer reasonable since roughly chips\, ≈ $10,
Coke ≈ $20, Biscuits ≈ $5 and Dips ≈ $5.
This totals $40, which reduces to $38 after the discount.
This value is close to $41, thus it is reasonable.

10. $62
Answer reasonable since roughly Timber ≈ $60,
Nails ≈ $10 and Liquid Nails ≈ $10.
This totals $40, which reduces to $25 after the discount.
This value is close to $26, thus it is reasonable.

11. a. 85km b. 15km north

12. a. −8
b. −8 or −17 and other possible alternative solutions.

Please see the worked solutions in your online
resources.

13. 2

14. −13

Exercise 1.3 Estimation
1. a. 930 b. 13 000 c. 90 000

2. a. 350 b. 86 600 c. 70 000

3. a. 50 b. 80 c. 130
d. 160 e. 250 f. 2460
g. 4840 h. 10

4. a. 0 b. 100 c. 100
d. 200 e. 3300 f. 56 300
g. 86 600 h. 214 000

5. a. 1000 b. 3000 c. 1000
d. 6000 e. 8000 f. 13 000
g. 436 000 h. 728 000

6. a. 10 b. 20 c. 50
d. 200 e. 1000 f. 20 000
g. 20 000 h. 500 000

7. 35 000 000

8. 225

9. a. 1400 b. 900 c. 1100
d. 2000 e. 45 000 f. 180 000
g. 70 h. 40

9

10. Since it is leading digit approximation, you look at the
second digit. If it is 5 or greater then you increase the
leading digit by 1 and replace the rest of the digits with
zeros. If the second digit is less than 5, then replace it and
all of the other digits with zeros.

11. Adding the cost of groceries when shopping.
Calculating the cost of petrol needed for a trip.
Determining the size of a crowd.

12. $35

13. 300 000

14. a. It could, but the GPS cannot predict traffic or if you will
get red lights on the way, so it is only an estimate.

b. By calculating the distance of the trip and the speed
limits on the roads to come up with an estimate for time.

15. Actual crowd = 294 495
Estimated crowd ≈ 300 000
Difference = 5505

16. a. Estimated = $350
Actual = $311
Difference = $39

b. The estimate was more than the actual price since the
items purchased were rounded up.

Exercise 1.4 Decimal significance
1. a. 7

100 b. 7
10 c. 7

1000

2. a. 9
100 b. 9

1000 c. 9
10 000

3. a. 7
100 b. 7

10 c. 7
10 000

d. 7
100 e. 7

100 f. 7
10

g. 7
1000 h. 7

100

4. a. 2.195 → 3 decimal places
b. 394.7 → 1 decimal place
c. 104.25 → 2 decimal places
d. 0.0003 → 4 decimal places
e. 1997.4 → 1 decimal place
f. 125.333 → 3 decimal places
g. 69.15 → 2 decimal places
h. 2.6936 → 4 decimal places

5. a. False b. True c. False
d. True e. False f. False

6. a. 59.123 b. 72.217

7. a. 2.07 b. 0.80

8. a. 39.184 b. 3.232 c. 99.436
d. 125.295 e. 100.004 f. 0.048

9. a. 58.12 b. 23.35 c. 71.10
d. 0.87 e. 31.00 f. 125.89
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10. a. 0.75 b. 0.6̇
11. a. 0.875 b. 0.143

12. a. 0.3 b. 0.6 c. 0.25
d. 0.28 e. 0.33 f. 0.9

13. a. 0.3̇ b. 0.5̇ c. 0.083̇

d. 0.571 428 e. 0.230 769 f. 0.047 619

14. The one on the right since 0.630 g > 0.584 g

15. a. 1. Russell Westbrook (1.91m)
2. Kobe Bryant (1.98m)
3. Carmelo Anthony (2.02m)
4. Lebron James (2.03m)
5. Kevin Durant (2.06m)

b. 10 m

16. 93.5mm

17. a. Company B: 25 3
4 (25.75), Company C: 25 7

9 (25.7̇),
Company A: 26.78

b. 25 7
9 = 25.7̇

≈ 25.8

25 3
4 = 25.75

≈ 25.8
18. a. $33.60 b. $34.00 c. $33.60

Exercise 1.5 Calculator skills
1. a. 461 b. 1206 c. −162.1392

2. a. 445 b. 1748 c. 343.136227

3. a. 45 b. 95 c. 621
d. 16 921

4. a. 2 b. 32 c. 241
d. 438

5. a. 62 b. 49 c. 20.702
d. 58.95

6. a. 132.7925 b. 29.5800 c. 11.4750

7. a. −0.4097 b. 1.9746 c. 1.4038

8. a. 23.1883 b. 19.22 c. 76.66
d. 12.3429

9. a. 3.7430 b. 4.8485 c. 18.2067
d. 0.2098

10. a. 0.75 b. 0.32 c. 1.27
d. 19.67

11. a. 1.28 × 105 b. 3.071×1016

12. a. 4.49 × 106 b. 1.512 × 109

13. a. 7.27 × 103 b. 6.419 × 106

c. 2.6319 × 109 d. 5.06 × 101

e. 2.8168 × 10−3 f. 4.1715 × 108

14. Cathy is 13 years old

15. 5 cans

16. 7.5 × 107 km

17. 4.396 × 10−10 m

18. 1.53 × 1024m3

Exercise 1.6 Approximation
1. 58 450

2. 45 900 litres

3. a. m b. g c. mL
d. km e. cm f. kg

4. D

5. C

6. $14 500

7. 14 000 Mt CO2-e

8. 15 000

9. Around 16 000

10. Around 12 000

11. Even though the crowd behind Tiger Woods looks large, we
don’t know the capacity of the golf course and even if we
did the picture doesn’t show us the crowd at the other holes.
There might not be many people watching the other groups
because they are not as popular as Tiger Woods.

12. A guess doesn’t really have any thought or logic behind it,
however an estimate does.

13. Estimate the size of each year level and add them up. This
could be improved by finding how many homeroom or tutor
groups there are at each year level, estimating the number
of students in each, and adding them all up.

14. Estimate: 25 000 000

15. Estimate: $1.04

16. a. Estimate: 666 000 b. Estimate: 820 000

1.7 Review: exam practice
1. C

2. B

3. D

4. A

5. B

6. D

7. D

8. C

9. B

10. A

11. a. 7 b. −48 c. 20
d. 7

12. a. 40 000 b. 1200 c. 80
7

d. 18 050

13. a. 3.66 b. 32.32 c. 0.84
d. 4.75

14. a. 0.13 b. 0.74 c. 0.24
d. 0.67

15. a. 0.556 b. 1.036 c. 33.105
d. 11.000

16. a. 37 500 people
b. Between 5000 and 7000 litres (6000L)

17. $320

18. a. Around $1050
b. $1032
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c. The price in part a is higher since four of the five values
were rounded up using first digit rounding.

19. a. Mercury: 7.46 × 1013 m2

Mars: 1.45 × 1014 m2

Earth: 5.11 × 1014 m2

Jupiter: 6.42 × 1016 m2

Neptune: 7.72 × 1015 m2

b. Jupiter has the greatest surface area of 7.46 × 1013 m2

c. Mercury has the smallest surface area of 7.47 × 1013 m2

20. a. 110 250 J b. 84 375 J c. 17.89 m/s
d. 8 metres
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