
Estimating Measurements and 
Reading Scales
In everyday life, measurements are often estimated.

Example A
1.  John estimated that he had spent half an hour 

on the phone. 
  His sister had timed him and said that he had 

been on the phone for 36 minutes. 
  The phone bill showed the time even more 

precisely as 35 minutes and 48 seconds.

2.  Maisie decided to peel a kilogram of potatoes for 
the barbeque.

  The kitchen scales showed that she peeled 985 
grams of potatoes.

3. Zac drove 3 kilometres to his friend’s house.
  The odometer on the car showed a more exact 

distance of 3.1 km. 

Finding more exact measurements usually involves 
reading a scale.

Example B
Part of a speedometer of a car is shown.
The scale shows the speed in kilometres per hour 
(only speeds of 20 km/h, 40 km/h, etc are marked.
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The intervals between the marked speeds are 
20 km/h wide.
Each interval is divided into ten parts using small 
marks called gradations.
Each part represents a speed of 

20
10

 = 2 km/h.

The speed shown is 7 gradations past 40 km/h 
so it represents a speed of 40 + 7 × 2 = 54 km/h.

 

Exercise A: Estimating 
Measurements and Reading Scales
1. Change each statement by using an everyday 

estimate for the measurements given.

a. Mum said, “Use the jug that holds 5 1
4

 
cups”.

b. Jane told Carolina that she walked her 
dog for 58 minutes.

  

c. The discounted price of an exercise book 
is around 89 cents.

d. “No wonder you’re cold”, said Dad,
“it’s 8.1 °C outside”. 

e. Shona lived in Melbourne for 51 weeks.

f. Mike told his friend that the bike he liked 
was on sale for $299.90.
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2. Find the values indicated by the arrows on the 
scales below.
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3. On the diagrams above draw arrows to show 
the following measurements:

a. 220 mL  b. 43 °C  c. 187 mg

d. 115 km per hour  e. 85 kg

Time – the 12-hour clock
The 12-hour clock divides a 24-hour day into two 
parts:
•	 The	12	hours	from	midnight	to	noon	are	

labelled am.

•	 The	12	hours	from	noon	to	midnight	are	
labelled pm. 

Time can be expressed in minutes before or after 
the hour (60 minutes = 1 hour). 

Example C
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1.  ‘25 to 10’ means 
25 minutes before 
10 o’clock.
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2.  ‘A quarter past 3’ 
means 15 minutes 
after 3 o’clock.

Alternatively time is expressed in short form, using 
hours and minutes past the hour.

Example D
1.  25 to 10 in the morning means 35 minutes

after 9 o’clock which is 9:35 am.

2.  A quarter past 3 in the afternoon means
15 minutes after 3 o’clock or 3:15 pm.

Many problems involve working out the time after 
an event has taken place.

Example E
A movie begins at 2.10 pm and lasts for 1 hour and 
55 minutes. At what time does it finish?

Solution

Add hours first:

2:10 pm plus one hour makes 3:10 pm.

Then add on minutes:

3:10 pm plus 55 minutes makes 4:05 pm 
[10 + 55 = 65 mins which is 1 hour and 5 minutes]

The movie finishes at 4:05 pm.
 

Exercise B: The 12-hour clock
1. Match the given times to the most likely 

activity given in the list.

a. 12.30 pm Eating dinner

b. 7:10 am Doing homework

c. 6.30 pm Going to bed

d. 2:30 am Eating lunch

e. 4:00 pm Getting ready for school

f. 8.30 pm Sleeping

g. 10.25 am Travelling home from school

h. 10 pm Eating morning tea
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2. Write the following times in short form
(as in question 1).

a. Half past five in the evening.

b. A quarter to one in the morning.

c. Eight minutes past two in the afternoon.

d. Twenty past eleven at night.

e. Ten to eleven in the morning.

3. What is the time?

a. 2 hours after 3:45 pm

b. 1 hour and 15 minutes after half past 
eight at night.

c. 3 hours before 2:40 pm.

d. 4 hours and 40 minutes after 12:28 am.

e. 55 minutes after twenty to nine at night.

4. A film is 2 hours and 10 minutes long. The 
session starts at 1:15 pm. At what time does 
the film finish?

 

5. Anna’s dental appointment lasted for one and 
a quarter hours. If she finished at 12:07 pm, 
at what time did she begin her appointment?

6. Eric’s swim took 162 minutes. The same swim 
took him 2 3

4
 hours the first time he did it. 

Which swim was quicker? By how much?

Time – the 24-hour clock
The 24-hour clock expresses time in hours and 
minutes after midnight. Four digits are used:
•	 The	first	pair	gives	the	hours	after	midnight.

•	 The	second	pair	give	the	minutes	after	the	hour.

Example F
1.  0735 means 7 hours and 35 minutes after 

midnight, ie 7:35 am.
2.  1606 means 16 hours and 6 minutes after 

midnight, ie 4:06 pm
 

Exercise C: The 24-hour clock
1. Change the following 24-hour times to

12-hour times (using am and pm).

 a. 1325

 b. 0315

 c. 2020

 d. 1724

 e. 1950

 f. 0000 

2. Change the following 12-hour times to
24-hour times.

 a. 5:10 am

 b. noon

 c. 2:35 pm

 d. 1 am

 e. 8:37 pm

f. twenty to six in the afternoon
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3. An extract from a bus timetable is shown 
below. All times shown are in the afternoon.

a. Express each of these times using 24-hour 
times.

Route Britomart 24-hour time

283 1.50 pm

2.35 

3.05

3.35

4.15

4.55

5.35

b. How much time has elapsed between the 
first and last recorded times?

4. A DVD recorder starts timing at 2025 and 
finishes at 2218. How long did it record for?

5. An aeroplane departs on Monday at 2212 and 
flies for 5 hours and 55 minutes. Give its arrival 
time using 12-hour time.

6. Rima arrives 10 minutes early for a movie 
which starts at 1705.

a. Give her arrival time in 24-hour time.

b. Rima’s friend, Emma, arrives 12 minutes 
late. Give her arrival time in 24-hour time.

c. The movie is 118 minutes long. At what 
time does the movie end?

Time – The Calendar
Very short periods of time are measured in seconds 
and fractions of a second (60 seconds = 1 minute).

Longer periods of time are measured in days, 
weeks, months and years.

Practise the various conversions by completing the 
following cross-number puzzle. 

Exercise D: Time Conversions
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Across Down
2. Weeks in February 1. Days in March
3. Weeks in a year 7. Seconds in an hour
4. Days in a year 8. Minutes in 12 hours
5. Months in a century 9. Months in 2 years
6. Fortnights in a year 10. Days in a week
11. Complete years in

9 000 days
12. Months in summer

16. Days in 4 years 13. Days in a fortnight
17. Years in 3 centuries 14. Hours in a week
18. Weeks in winter 15. 10:15 pm in 24-

hour time
19. Extra days in a leap 

year 20. Minutes in 1 1
4

 
hours

In the centre of your puzzle enter the digit that is 
unused in any answer.

Money
Prices of goods in New Zealand are expressed in 
dollars and cents ($1 = 100 cents).

Example G
25 pencils cost $27.50. What is the cost per pencil?

Solution

Cost per pencil = 27.50 ÷ 25

 = 1.1

Pencils cost $1.10 each. [express prices with 2 dp]

Goods paid for in cash have prices rounded to the 
nearest 10 cents. 
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Example H
A supermarket has a rounding policy as follows:

If the number of cents ends in 1, 2, 3 or 4 
– round down

If the number of cents ends in 5, 6, 7, 8, or 9 
– round up

Aimee buys 1.25 kilograms of meat at $19.80 per 
kilogram.

What price does she pay for the meat?

Solution

Total unrounded price is 19.8 × 1.25 = $24.75

Aimee must pay $24.80 [ rounding up to the 
nearest 10 cents]

 

Exercise E: Money
1. Mahina buys a T-shirt for $18.50, a pair of 

shorts for $26 and some jandals for $17.90.

a. How much does she pay in total?

b. How much change does she get from 
$80?

2. Exercise books cost 95 cents each if purchased 
individually. A pack of six of these exercise 
books costs $5. Davy needs eight exercise 
books for school.

a. How much does each exercise book cost 
if a pack of six is bought? Give answer to 
the nearest cent.

b. How much do eight exercise books cost if 
they are bought individually?

c. What is the cheapest cost for Davy’s eight 
exercise books?

d. How much does Davy save if he doesn’t 
buy the exercise books individually?

3. Work out how much a customer pays for the 
following if prices are rounded to the nearest 
ten cents (with prices ending in 5 cents 
rounding up):

a. 2.15 kg of oranges at $3.90 per kilogram

b. 1.8 kg of apples at $0.95 per kilogram

c. 0.5 kg of bananas at $2.25 per kilogram

d. 450 g of cashew nuts at $3.25 per 100 g.
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4. Ferry prices to and from Waiheke Island are as 
shown in the following table:

Fares 2007–08 
To and from Waiheke Island

Return Trip NZ$

Adult 28.50

Child 14.30

Senior 25.00

Family (up to 3 children) 75.00

One Way Trip NZ$

Adult 15.60

Child 8.20

Senior 14.00

Dog 5.00

Ten-trip Ticket NZ$

Adult 120.00

Child 60.00

Tertiary 69.00

Special Ticket NZ$

Adult 40-ride Flexi Pass 395.00

Adult Weekly Pass 93.00

Bus & Boat Adult Return 31.50

Adult Waiheke/Devonport 
Transfer 30.00

Child Waiheke/Devonport 
Transfer 16.00

Monthly Pass NZ$

Adult (issued only to Captain’s 
Club members) 300.00

Child 160.00

a. There are 2 adults and 2 children in 
Maria’s family. They wish to make a return 
trip to and from Waiheke Island. What is 
the cheapest price they can travel for?

b. What is the daily cost if an adult makes a 
return trip daily using:

i. A return trip ticket?

ii. Two one-way trip tickets?

iii. Two trips on a ten-trip ticket?

iv. Two trips on an adult 40-ride Flexi 
Pass?

c. Kevin makes five return trips per week for 
which he uses an Adult Weekly Pass.

i. How much does Kevin pay for a 
return trip?

ii. Is this the cheapest way for Kevin to 
travel?

5. When Arthur travelled to the USA the bank 
sold him American dollars using the rate: 
$NZ1 = $US0.7746 (one New Zealand dollar is 
worth $0.7746 in USA dollars).

a. To the nearest cent, how many USA cents 
is a New Zealand dollar worth?

b. If Arthur converted $NZ1 000, how much 
American money would he receive?

6. Sally’s Silly Shop has an unusual rounding 
policy.

If the number of cents in the price is even, 
round up to the nearest ten cents.

If the number of cents in the price is odd, 
round down to the nearest ten cents.

a. What cash price is paid for an item 
costing:

  i. $3.47

  ii. $3.42

  iii. $12.12

  iv. $0.09

  v. $0.04
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b. Do you think that this is a fair and sensible 
policy? Give reasons for your answer.

Temperature
In the metric system, temperature is measured in 
degrees Celsius (symbol °C).
•	 Water	freezes	at	0	°C.

•	 Water	boils	at	100 °C.

•	 Temperatures	below	freezing	point	are	negative.

A pleasant summer’s day in New Zealand would be 
between 20 °C and 25 °C.

Example I
One Monday the average temperature in the 
Canadian town of Waterloo was –16 °C (16 degrees 
below freezing point).

The following Tuesday, the temperature was –14 °C 
(which was 2 degrees warmer).

The temperature then dropped 5 degrees on 
Wednesday to –19 °C.

 

Exercise F: Temperature
1. Read the temperatures on the thermometers.
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iii.
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i.

iii.c.

50

100
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°C
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2. The following table gives the daily maximum 
and minimum temperatures (in degrees 
Celsius) for some cities around the world, on 
one February day.

City Maximum Minimum

Adelaide 21  12

Beijing  0  –7

Chicago  1  –6

Geneva  7  –2

Jakarta 31  24

Montreal –4 –10

New York  7  –1

Nuku’alofa  27  26

Paris  10  1

Rome  12  5

Santiago  29  13

Seoul  3  –7

Tokyo  8  1

 Name the city that has:

a. The whole day below freezing point.

b. The highest maximum temperature.

c. The least variable temperatures.

d. The greatest range of temperatures.

e. A temperature range of 8 °C.

f. A maximum temperature 7 °C above the 
maximum temperature of Montreal.

g. A minimum temperature 18 °C below the 
minimum temperature for Adelaide.
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3. a.  A tray of ice-cubes is in a freezer set to
–5 °C. An ice-cube is taken from the 
freezer and put into a glass of water 
which has a temperature of 6 °C. What is 
the temperature difference between the 
ice-cube and the water?

 

b. The temperature in a room is 7 °C.
The temperature drops steadily by 1.5 °C 
per hour for several hours. After how 
long will the temperature in the room be 
–2 °C?

c. A healthy temperature for humans is 
considered to be between 36.1 °C and 
37.5 °C. Which of the following is usually 
quoted as normal body temperature:

 36 °C , 37 °C or 38 °C?

4. a.  In Antarctica, the mean temperature of 
the interior is –57 °C.

 The highest temperature recorded at the 
South Pole is –14 °C.

 What is the difference between these two 
temperatures?

b. The lowest world temperature ever 
recorded was –89.2 °C at Vostok Station, 
Antarctica. This was 103.8 degrees below 
the highest temperature ever recorded in 
Antarctica, at Vanda Station. What was 
this highest temperature at Vanda station?

Mass
The mass of an object usually means its weight.

The base unit of mass is the gram (g).
•	 The	mass	of	very	small	quantities	is	given	in	

milligrams (mg). 1 000 mg = 1 g.

•	 The	mass	of	larger	quantities	is	given	in	
kilograms (kg). 1 000 g = 1 kg.

•	 Very	large	objects	have	their	mass	given	in	
tonnes (t). 1 000 kg = 1 tonne.

Example J
1.  The nutrition information on a 500 g packet of 

cereal states that there is 95 mg of sodium (salt) 
per 45 g serving.

2.  A cookbook says that a cup of sugar weighs 
approximately 230 g.

3.  In a supermarket, potatoes are sold by the 
kilogram, or can be bought in 3 kg, 5 kg or 
10 kg bags.

4.  A firm which hires out furniture trucks gives the 
following information:

  Small truck:   Tare (unloaded) weight 2 tonnes  
maximum load allowed: 2 tonnes

  Large truck:   Tare weight: 3.5 tonnes  
maximum load allowed: 3 tonnes

 
You may need to convert from one measurement 
unit to another.

tonne

kilogram

gram

milligram

larger unitlarger unit

smaller unitsmaller unit

dividemultiply

× 1 000

× 1 000

× 1 000

÷ 1 000

÷ 1 000

÷ 1 000

Example K
1. Convert 45 000 g to kilograms.

2. Convert 3.5 g to milligrams.

3.  A 250 kg load is put in a van that has an 
unloaded weight of 1.95 tonnes.

  What is the total weight of the loaded van in 
tonnes?

Solution
1.  g to kg: divide by 1 000 (to get less of a larger 

unit)
 45 000 g = 45 kg [45 000 ÷ 1 000 = 45] 
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5. a. n m = 3n + 1 Coordinates

1 3 × 1 + 1 (1, 4)

2 3 × 2 + 1 (2, 7)

3 3 × 3 + 1 (3, 10)

n m = 2n + 4 Coordinates

1 2 × 1 + 4 (1, 6)

2 2 × 2 + 4 (2, 8)

3 2 × 3 + 4 (3, 10)

m

n–1 1

1

2

3

4

5

6

7

16

2 3 5

–1

4

10

15

14

13

12

11

9

8

Neil

Mia

  Point at which lines cross is (3, 10).

b. Both Mia and Neil need 10 matchsticks 
for pattern number 3.

Revision Puzzle (page 111)
A: y = 3x + 2, B: y = 2x + 1, C: y = 2x – 2,

D: y = 1
4

x – 1, E: y = −1
2

x + 1, F: y = 4 – x

Line B is parallel to line C.

(6, –2) lies on both line E and line F.

Measurement Chapter 10: 
Practical Measurement

Exercise A: Estimating 
Measurements and Reading Scales 
(page 113)
1. a. 5 cups b. 1 hour

c. 90 cents (or $1) d. 8 °C

e. 1 year f. $300

2. a. 116 mg b. 144 mg c. 169 mg

d. 194 mg e. 20 kg f. 130 kg

g. 245 kg h. 430 mL i. 260 mL

j. 110 mL k. 62 °C l. 27 °C

m. 25 km/h n. 82.5 km/h

3.

a. 220 mL

50

100

150

200

250

300

350

400

450 mL

60 50 40 30 20 10

b. 43 °C

°C

120 130 140 150 160 170 180 190 mg

c. 187 mg

80

100

12
0

60
40

20

0

km/h

d. 115 km/h

e. 85 kg

kg

40

80

120 160

200

240

280
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Exercise B: The 12-hour clock 
(page 114)
1. a. 12.30 pm Eating dinner

b. 7:10 am Doing homework

c. 6.30 pm Going to bed

d. 2:30 am Eating lunch

e. 4:00 pm Getting ready for school

f. 8.30 pm Sleeping

g. 10.25 am Travelling home from school

h. 10 pm Eating morning tea

2. a. 5:30 pm b. 12:45 am c. 2:08 pm

d. 11:20 pm e. 10:50 am

3. a. 5:45 pm b. 9:45 pm c. 11:40 am

d. 5:08 am e. 9:35 pm

4. 3:25 pm 5. 10:52 am

6. The second swim, by 3 minutes.

Exercise C: The 24-hour clock 
(page 115)
1. a. 1:25 pm b. 3:15 am c. 8:20 pm

d. 5:24 pm e. 7:50 pm f. 12:00 am

2. a. 0510 b. 1200 c. 1435

d. 0100 e. 2037 f. 1740

3. a. Route Britomart 24-hour time

283 1.50 pm 1350

2.35 1435

3.05 1505

3.35 1535

4.15 1615

4.55 1655

5.35 1735

b. 3 hours 45 minutes

4. 113 minutes or 1 hour 53 minutes

5. 4:07 am Tuesday

6. a. 1655 b. 1717

c. 1903 or 7:03 pm

Exercise D: Time Conversions 
(page 116)

1

2

3

4

5

6

12 13 14 15 16

17

18

19

20

7

8

9

10

11

3

1

4 3

2 6 75

5 0 263 2

0 0 002 41 7

62 42

2 1 411 63 0

2 3 064 0

1 1 38

5 1

7

5

9

Exercise E: Money (page 117)
1. a. $62.40 b. $17.60

2. a. 83 cents b. $7.60

c. 1 pack of six plus two individual costs 
$6.90.

d. 70 cents

3. a. $8.40 b. $1.70

c. $1.10 d. $14.60

4. a. Family ticket $75

b. i. $28.50 ii. $31.20

iii. $24 iv. $19.75

c. i. $18.60

ii. An adult monthly pass would be 
cheaper (4 weekly passes = $372).

5. a. 77 cents b. $US774.60

6. a. i. $3.40 ii. $3.50

iii. $12.20 iv. $0.00

v. $0.10

b. No. For example, each 9 cent item costs 
nothing. Also a 19 cent item costs 10 
cents while a 12 cent item costs 20 cents.
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