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TOPIC 7
Working with time

7.1 Overview
7.1.1 Introduction
Time is an ever-present factor in our lives. To make the best use of the time that we have for any given task, 
it’s important to understand the fundamentals of time. Being able to plan the time it will take to undertake 
a journey, as well as knowing the different time zones in the world, can help you to save time and to plan 
better for the present and the future.

LEARNING SEQUENCE
7.1 Overview
7.2 Time and timetables
7.3 Positions on Earth’s surface
7.4 Time zones 
7.5 Review

CONTENT
• calculate times and time differences around the world AAM ◊

–  review using units of time, converting between 12-hour and 24-hour clocks and calculating time intervals 
(ACMEM076, ACMEM077, ACMEM078)

–  review how to interpret timetables, for example, bus, train and ferry timetables, and use them to solve 

problems (ACMEM079)   
• indicate positions on the Earth’s surface

–  locate points on Earth’s surface using latitude, longitude or position coordinates with a globe, an atlas 

and digital technologies, for example, a smartphone or GPS device (ACMEM159) 
• calculate times and time differences around the world AAM ◊

–  solve problems involving time zones in Australia and in neighbouring nations, making any necessary 

allowances for daylight saving (ACMEM163)    
–  solve problems involving Coordinated Universal Time (UTC), and the International Date Line (IDL) 

(ACMEM164)
–  find time differences between two places on Earth using recognised international time zones 

(ACMEM165)   
–  solve practical problems, for example, travelling east and west, incorporating time zones, or internet and 

phone usage across time zones, or the timing of events broadcast live from states of countries between 

different time zones (ACMEM166, ACMEM167)      
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7.2 Time and timetables
7.2.1 Time

 • Time is a measurement that we all use every day.
 • Time is divided into units, including seconds, minutes, 

hours, days, weeks, months and years.
 • A day can be divided into two 12-hour periods. The time 

interval from midnight to midday is indicated by the 
 abbreviation am (from ante meridiem, meaning ‘before noon’). 
The time interval from midday to midnight is indicated by the 
abbreviation pm (from post meridiem, meaning ‘after noon’).

 • Time can also represent one instant in time rather than a 
period or length of time. An instant in time can be shown in 
12-hour time or 24-hour time on a clock or in writing.

 • Most analog clocks show 12-hour time. They do not specify 
whether the time is am or pm.

There are:
60 seconds in 1 minute
60 minutes in 1 hour
24 hours in 1 day
7 days in 1 week
14 days in a fortnight
about 4 weeks in 1 month
12 months in 1 year
about 365 days in 1 year
about 366 days in 1 leap year
10 years in 1 decade
100 years in 1 century
1000 years in 1 millennium.

7.2.2 Converting between units of time
 • To convert from minutes to hours and minutes, divide by 60. The whole number part is the number 

of hours and the remainder is the number of excess minutes.
Example: convert 160 minutes to hours and minutes.
160
60

= 2 remainder 40

= 2 hours,  40 minutes
 • To convert from hours to hours and minutes, multiply the decimal part by 60.

Example: convert 3.1 hours to hours and minutes.
0.1 × 60 = 6
3.1 hours =  3 hours, 6 minutes

 • To convert from minutes to minutes and seconds, multiply the decimal part by 60.
Example: convert 6.6 minutes to minutes and seconds.
0.6 × 60 = 36
6.6 minutes = 6 minutes, 36 seconds

WORKED EXAMPLE 1

A movie runs for 131 minutes. How long is this in hours and  
minutes?
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THINK WRITE

1 There are 60 minutes in 1 hour, so 
divide 131 minutes into groups of 60 
minutes.

131 ÷ 60 = 2.18 hours

2 Two hours is 120 minutes 
(2 × 60 = 120). Subtract 120 minutes 
from 131 minutes to find the number 
of minutes more than 2 hours.

131 −  120 =  11

3 Write the answer. 131 minutes is 2 hours and 11 minutes.

WORKED EXAMPLE 2

Write the following lengths of time in hours, minutes and seconds.
a 4.30 hours b 12.156 hours

THINK WRITE

a 1 There are 4 whole hours and 0.3 
of an hour in 4.30 hours.

4.30 hours = 4 hours + 0.3 of an hour
= 4 hours + 0.3 × 1 hour

2 There are 60 minutes in 1 hour, so 
0.3 of an hour is the same as 0.3 
of 60 minutes.

= 4 hours + 0.3 × 60 minutes
= 4 hours + 18 minutes

b 1 There are 12 whole hours and 
0.156 of an hour in 12.156 hours.

12.156 hours = 12 hours + 0.156 of an hour
= 12 hours + 0.156 × 1 hour

2 There are 60 minutes in 1 hour so 
0.156 of an hour is the same as 
0.156 of 60 minutes.

= 12 hours + 0.156 × 60 minutes
= 12 hours + 9.36 minutes
= 12 hours + 9 minutes + 0.36 of a minute

3 There are 60 seconds in 1 minute, 
so 0.36 of a minute is the same as 
0.36 of 60 seconds.

= 12 hours + 9 minutes + 0.36 × 60 seconds
= 12 hours + 9 minutes + 21.6 seconds

7.2.3 12- and 24-hour clocks
 • Time is usually told using 12-hour clocks, for example ‘I will be going to the cinema at 7 o’clock 

tonight’. However, in the military and in hospitals, 24-hour clocks are used. When using 24-hour 
clocks we don’t need to specify whether it is am or pm, thus eliminating the possibility of mistakes 
arising from this.

 • To convert from 12-hour to 24-hour time:
 – Add 1200 to pm times and omit the colon.
 – For times in am, omit the colon and insert 0 if the time is before 10 am.
 – 12:00 noon is 1200 hours.
 – 12:00 midnight is 0000 hours or 2400 hours.

12-hour time 24-hour time
8:30 am 0830

8:30 pm 2030
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 • To convert from 24-hour to 12-hour time:
 – When the time is between 1200 and 2400, subtract 1200 and add colon between the hours and 
minutes. These times are pm

 – When the time is between 0000 and 1200, simply add a colon between the hours and minutes. 
These times are am.

 – 1200 is 12:00 noon.
 – 0000 and 2400 are 12:00 midnight.

24-hour time 12-hour

1352 1:52 pm

0630 6:30 am

 • The following chart shows corresponding times in 12- and 24-hour clocks.

12-hour time 24-hour time 12-hour time 24-hour time

12:00 midnight 0000 or 2400 12:00 noon 1200

1:00 am 0100 1:00 pm 1300

2:00 am 0200 2:00 pm 1400

3:00 am 0300 3:00 pm 1500

4:00 am 0400 4:00 pm 1600

5:00 am 0500 5:00 pm 1700

6:00 am 0600 6:00 pm 1800

7:00 am 0700 7:00 pm 1900

8:00 am 0800 8:00 pm 2000

9:00 am 0900 9:00 pm 2100

10:00 am 1000 10:00 pm 2200

11:00 am 1100 11:00 pm 2300

WORKED EXAMPLE 3

Tina was sailing from Sydney to Tahiti when the Global Positioning Satellite indicated a 
change of direction at 1525 hours.
a What is the corresponding 12-hour time for the change of direction?
b If Tina receives a phone call at 11:05 pm from her friend, what is the corresponding 24-hour 

time?

THINK WRITE

a To convert 1525 to 12-hour time, subtract 
1200. The time is after midday (pm).

a 1500 − 1200 = 325
The change of direction occurred at 3:25 pm.

b To convert 11:05 pm to 24-hour time, 
add 1200.

b 1105 + 2305 = 2305
The phone call was at 2305 hours.

7.2.4 Time intervals
 • We can calculate how much time has passed between two given times either by subtracting one time 

from another, or by working our way up from one time to another in time intervals.
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WORKED EXAMPLE 4

A friend in the navy is on duty between 0750 hours and 2225 hours. How many hours does she 
complete in her shift?

THINK WRITE

1 Draw two columns with the headings ‘Hours’ 
and ‘Minutes’. Write the times in the columns as 
you would set out a subtraction problem, with the 
highest hour value at the top.

Hours
22
7

Minutes
25
50

2 •  You cannot subtract 50 minutes from 25 minutes, 
so convert 1 hour to 60 minutes, as shown in blue. 
This makes a total of 85 minutes.

•  Subtract the  minutes, and then subtract the hours.

Hours
21
7

14

Minutes
85
50

35

3 Write the answer. Her shift is 14 hours and 35 minutes long.

WORKED EXAMPLE 5

The women shown is flying overseas. How long does her flight last?

THINK WRITE

1 Find the number of 
minutes up to the next 
hour (1:00 am).

12:30 am to 1:00 am = 30 minutes

2 Find the number of 
hours from 1:00 am to 
7:00 pm.

1:00 am to 7:00 pm = 18 hours

3 Find the number of 
minutes from 7:00 pm 
to the end of the time 
period.

7:00 pm to 7:50 pm = 50 minutes

4  • Add the minutes, as 
shown in blue; 
80 minutes is equal 
to 1 hour and 
 20  minutes.

 • Add the hours.

5 Write the answer. There are 19 hours and 20 minutes 
between 12:30 am and 7:50 pm.

  30 minutes + 18 hours + 50 minutes
 = 80 minutes + 18 hours
 = 1 hour + 20 minutes + 18 hours
 = 19 hours and 20 minutes

We left at 12:30 am  Melbourne 
time and arrive at 7:50 pm 
Melbourne time.
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7.2.4 Timetables
 • Information is usually easiest to read when it is presented in 

a table.
 • A timetable is a list of events that are scheduled to happen.
 • Timetables are useful because they allow you to quickly see 

a lot of information.
 • It is important to check the title and key of a timetable to 

ensure that you are reading it correctly.
 • Timetables are commonly used for public transport 

 schedules, such as trains and buses.

WORKED EXAMPLE 6

Sydney (central) - Dubbo - Lightning Ridge -
Coolabah - Brewarrina - Bourke - Broken Hill

Destination

Days of Operation

Service No. 445
06:18
u06:18
u06:41

u07:04
u07:59
u08:39

09:47

10:59
12:48
14:00

10:35

...

...

...

...

....

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...
...
...
...
...
...
...
...
...
...
...
...
...

...

...

...

...

...

...

...

...

......
...
...
...
...
...

...

...

...

...

...

...
...

07:18
u07:30
u07:43

u08:06
u08:59
09:40
a10:00
a10:18
10:52
11:38
12:02

12:42
13:04
13:22
13:45

14:1614:15

14:45
16:31
a17:16

18:22
19:10 22:45

18:15
17:45

16:45

16:15
15:36
15:12
14:48 14:51

15:16
15:38
16:13
16:44
17:09

18:46

17:24
18:30

18:50

16:15

15:10
14:48
14:20

16:45

15:45

18:00

17:54

17:15

20:05
20:55

u07:53

427 589 511 517 513
Sydney (Central)
Strathfiled
Parramatta
Blacktown
Penrith
Katoomba
Lithgow
Rydal
Tarana
Bathurst
Blayney
Orange
Parkes
Condobolin
Stuart Town
Wellington
Geurie

Connection

Connection

Eumungerie
Gilgandra
Gulargambone

Dubbo arr

Coonamble arr
Coonamble dep
Walgett
Lightning Ridge
Narromine
Trangie
Nevertire
Nyngan
Girilambone
Coolabah arr

Coolabah dep
Gongolgon
Brearrina
Byrock
Bourke
Euabalong West
Ivanhoe
Darnick
Hermidale
Boppy Mountain
Cobar arr
Cobar dep
Emmdale
Wilcannia
Menindee
Broken Hill (CST)

Dubbo dep

Mon Daily DailyDaily Tue/Thu/
Fri/Sun

Tue/Thu/
Fri/Sun

Broken
Hill

Broken
Hill Bourke Brewarrina

Lightnig
RidgeDubbo

CST - Central Standard Time

T T C C C C

   

Explanation of definitions and symbols
a       Stops to pick up and set down booked customers omnly
         when required
b       Stop to set down booked customers only when required.
c       Stop to pick up booked customers only when required.
d       Stop to set down booked customers only.
u       Stop to pick up booked customers only.

Daylight Saving NSW. During this time services arrive or
depart Queenland location one (1) hour earlier than shown
(QLD time).

9:00

Refreshment break - usually 30 minutes.
Length of brek may change when required.
Shows train/coach connection.
Local travel under 40 km not premitted where times are
shows in this colour, expect where there is no other local
coach operator on that route.
NSW TrainLink Regional train service.
NSW TrainLink Intercity train service.
NSW TrainLink coach service.
NSW TrainLink Taxi service.

Refer to the timetable above. If your sister needs to be in Lightning Ridge at 7:00 pm on 
 Wednesday, what is the latest time she can depart Sydney (Central)?
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THINK WRITE

1 Convert 7:00 pm to 24-hour time. 700 + 1200 = 1900 hours

2 Find the closest arrival time at Lightning Ridge 
before 1900 hours. Now work backwards to find 
the departure time from Sydney (Central).
Find the time that the coach departs from Dubbo. 
Then go to the top of this column to find the 
required  departure time from Sydney (Central).

The arrival time in Lightning Ridge is 1850 
(6:50 pm).
The coach departs from Dubbo at 1420 
(2:20 pm).
The required departure time from Sydney 
(Central) is 0718 (7:18 am).

3 Write the answer. The latest time your sister can depart 
 Sydney (Central) is 0718 (7:18 am).

Exercise 7.2 Time and timetables

Understanding, fluency and communicating
1.  WE1  A dance competition last for 235 minutes. How long is this in hours and minutes?
2.  WE2  Convert each of the following time periods to minutes.

a. 2 hours b. 3 1
2
 hours c. 1 day

d. 1
2
 hours e. 4 hours and 25 minutes

3. Convert each of the following time periods to minutes.
a. 6 1

4
 hours b. 2 hours and 10 minutes

c. 7 hours and 35 minutes d. 3
4
 hour

4. You are allowed to stay up until 10:30 pm on Saturday night.  
What time will you need to start a movie if you watch:
a. Finding Nemo (97 minutes)
b. Aladdin (86 minutes)
c. Star Wars (124 minutes)?

5. Use the time units to help you answer each of the following. 
(Note: Assume that there are 365 days in 1 year.) How many:
a. seconds are in 1 hour b. seconds are in 1 day
c. minutes are in 1 day d. hours are in 1 year?

6. If you spend half an hour doing homework each weeknight, how many hours of homework will you 
have done after 5 weeks?

7.  WE3a  Convert the following times to 12-hour time:
a. 1200 hours b. 1800 hours c. 0058 hours
d. 2400 hours e. 0700 hours f. 2300 hours

8.  WE3b  Convert the following times to  24-hour time.
a. 12:00 noon b. 12:00 midnight c. 3:00 am
d. 4:00 pm e. 12:15 am

9.  WE4  Find the difference between each of the following times.
a. 0125 hours and 2345 hours b. 1000 hours and 1237 hours
c. 1430 hours and 1745 hours d. 0715 hours and 1550 hours

Interactivity: Converting between units of time (int-6910)

 RESOURCES
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10.  WE5  Find the time difference between:
a. 4:15 pm and 5:20 pm
b. 3:16 pm and 5:09 pm
c. 9:21 am and 1:06 pm
d. 6:30 pm and 2:45 am the following day
e. 7:20 am on Monday and 6:30 pm the following day
f. 1:20 pm on Wednesday and 9:09 am the following Friday.

11. What is the time:
a. 1 hour after 12 noon
b. 2 hours before 6:15 am
c. 1 hour and 20 minutes after 10:30 am
d. 2 hours and 30 minutes before 7:45 pm
e. 4 hours and 27 minutes after 1:12 pm
f. 3 hours and 45 minutes before 3:30 pm?

12. A friend uses 24-hour time and writes you a message: ‘Can you call me at 2000 hours to talk about 
our secret meeting at 1235 hours tomorrow, because my phone will be off after 0915 hours 
 tomorrow?’ Write the times she has used in 12-hour time.

13. A train left the station at 0920 and arrived at its destination at 1305. How long did the trip take?
14. You have a training schedule for tennis. If you follow the schedule, how long will you train 

each week?

Tennis Training
Monday: 0630–0745
Friday: 1650–1825

Use the train and coach timetable in Section 7.2.4 to answer questions 15–20.
15. Does the train travel directly from Sydney (Central) to Lightning Ridge? Explain your answer.
16. If you are planning to travel from Strathfield to Broken Hill, what are you required to do before your 

departure date?
17.  WE6  If you arrive at Coolabah at 17:25 on a Tuesday, what time is the next bus to Bourke?
18. Is this the correct timetable to find times for travelling from Lightning Ridge to Dubbo? Why or why 

not?
19. How long does it take to travel:

a. from Sydney (Central) to Broken Hill on a Monday
b. from Bathurst to Bourke on a Sunday
c. from Narromine to Brewarrina on Tuesday?

20. If you are travelling from Orange to Bourke on a Tuesday, how many stops are there on:
a. the train portion of the trip
b. the coach portion of the trip?

UNCORRECTED P
AGE P

ROOFS



TOPIC 7 Working with time 9

c07WorkingWithTime.indd Page 9 01/08/17  11:53 AM

Tide tables are used by fisherman, sailors, and surfers to determine the time of high or low tides on 
any specific day. Use the tide table below to answer questions 21–29.

TIMES AND HEIGHTS OF HIGH AND LOW WATERS

Times are in local standard time (UTC +10:00) or
daylight savings time (UTC +11:00) when in effect.

© Commonwealth of Australia 2014

Indicates high tide of 1.7 m or more

New Moon First Quarter Full Moon Last Quarter

Indicates low tide of 0.3 m or less

Bureau of Meteorology

SYDNEY (FORT DENISON)
LAT 30° 51′ S LONG 151° 14′ E

1.83

Time

1
SA

2
SU

3
MO

4
TU

5
WE

6
TH

7
FR

8
SA

9
SU

10
MO

11
TH

m

0.34
1.52
0.47

0003
0630
1237
1830

1.79
0.40
1.41
0.57

0056
0632
1237
1825

1.72
0.46
1.32
0.65

0055
0742
1345
1930

1.66
0.49
1.29
0.69

0201
0855
1503
2045

1.63
0.49
1.33
0.67

0315
1005
1618
2200

1.64
0.46
1.40
0.62

0424
1107
1719
2306

1.66
0.43
1.48

0524
1150
1810

0.55
1.67
0.41
1.56

0003
0615
1242
1853

0.50
1.67
0.40
1.62

0052
0700
1321
1932

0.46
1.65
0.41
1.66

0136
0742
1355
2009

0.45
1.61
0.44
1.68

0216
0821
1427
2043

0.45

Time

12
WE

13
TU

14
FR

15
SA

16
SU

17
MO

18
TU

19
WE

20
TH

21
FR

22
SA

m

1.56
0.47
1.70

0255
0858
1458
2116

0.46
1.51
0.51
1.68

0332
0934
1528
2148

0.49
1.45
0.56
1.68

0411
1012
1559
2259

0.52
1.39
0.62
1.64

0451
1.77
0.26
1.66

0.57
1.33
0.68
1.60

0533
1132
1709
2338

0.61
1.27
0.74

0622
1219
1752

1.55
0.65
1.23
0.79

0025
0717
1315
1846

1.50
0.66
1.22
0.82

0120
0819
1421
1953

1.49
0.63
1.26
0.80

0225
0922
1531
2107

1.51
0.58
1.34
0.74

0332
1018
1631
2215

1.56
0.50
1.45
0.64

0432
1107
1722
2313

1.63

Time

23
SU

24
MO

25
TU

26
WE

27
TH

28
FR

29
SA

30
SU

m

0.42
1.57

0526
1152
1806

0.53
1.70
0.36
1.70

0005
0615
1234
1850

0.42
1.74
0.31
1.82

0055
0703
1316
1933

0.32
1.75
0.29
1.92

0145
0753
1400
2018

0.26
1.72
0.31
1.98

0237
0844
1445
2105

0.24
1.66
0.36
2.00

0330
0937
1531
2154

0.25
1.58
0.44
1.96

0426
1032
1621
2245

0.30
1.49
0.53
1.89

0524
1130
1714
2340

APRIL 2017

0.33

Time

1
WE

2
TH

3
FR

4
SA

5
SU

6
MO

7
TU

8
WE

9
TH

10
FR

11
SA

m

1.77
0.26
1.66

0451
1108
1725
2337

0.35
1.68
0.32

0541
1154
1807

1.67
0.40
1.57
0.40

0024
0635
1245
1853

1.65
0.46
1.44
0.49

0115
0735
1340
1944

1.62
0.51
1.33
0.56

0213
0845
1445
2044

1.61
0.52
1.27
0.60

0319
1002
1604
2155

1.62
0.50
1.28
0.60

0430
1119
1725
2309

1.66
0.44
1.34

0541
1227
1832

0.55
1.72
0.37
1.41

0015
0642
1324
1928

0.48
1.77
0.32
1.49

0113
0735
1411
2015

0.43
1.79
0.30
1.54

0203
0823
1453
2057

0.40

Time

12
SU

13
MO

14
TU

15
WE

16
TH

17
FR

18
SA

19
SU

20
MO

21
TU

22
WE

m

1.78
0.31
1.58

0250
0907
1530
2136

0.39
1.73
0.33
1.60

0333
0947
1605
2214

0.41
1.67
0.38
1.60

0414
1026
1638
2249

0.44
1.59
0.44
1.59

0454
1102
1709
2324

  0.49
1.50
0.50
1.57

0533
1139
1739
2359

0.54
1.41
0.56

0615
1216
1812

1.54
0.59
1.33
0.63

0036
0700
1257
1847

1.50
0.64
1.25
0.69

0118
0751
1345
1931

1.46
0.68
1.19
0.75

0208
0852
1445
2029

1.43
0.68
1.17
0.77

0309
1001
1558
2139

1.44
0.65
1.20
0.75

0417
1111
1713
2251

1.49

Time

23
TH

24
FR

25
SA

26
SU

27
MO

28
TU

29
WE

30
TH

31
FR

m

0.58
1.27
0.69

0522
1208
1813
2353

1.56
0.50
1.36

0617
1256
1900

0.60
1.65
0.41
1.47

0045
0704
1337
1942

MARCH 2017

0.41
1.78
0.28
1.67

0216
0832
1454
2102

0.50
1.72
0.34
1.57

0131
0748
1415
2021

0.33
1.80
0.25
1.76

0302
0916
1533
2144

0.28
1.78
0.26
1.82

0350
1003
1615
2228

0.27
1.73
0.30
1.84

0440
1052
1657
2315

0.29
1.63
0.37

0533
1143
1742

21. What do the blue and yellow shadings indicate on the tide table?
22. How can you distinguish if a time indicates a high tide or a low tide?
23.  a. How many high tides occur on 8 March? State the high tide times in 12-hour time.

b. How many high tides occur on 30 March? State the high tide times in 12-hour time.
24.  a. How many low tides occur on 31 March? State the low tide times in 12-hour time.

b. How many low tides occur on 10 March? State the low tide times in 12-hour time.
25. Why are there days with only three tides?
26.  a. What day in April has the lowest tide? What time is it?

b. What day in April has the highest tide? What time is it?
27.  a. Do the highest and lowest tides occur on the same day in March?

b. Do the highest and lowest tides occur on the same day in April?
28. How much time elapsed between the first low tide and the last high tide on April 26?
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29.    Is the time difference between: 
a.    low tides the same every day 
b.    high tides the same every day? 

     Problem solving, reasoning and justifi cation 
30.    Many jobs and everyday situations involve the use of   24  -hour time. 

1.  Explain why it is important that: 
a.    the armed services use   24  -hour time 
b.    arrival and departure times at airports are in   24  -hour time. 
c.    Suggest other situations or jobs in which   24  -hour time is used.   

31.     A classmate attempted to calculate some time differences. Explain where he may have gone wrong in 
his calculations and then fi nd the correct answers. 

     
 22 40
−20 05

2 35  min 
        

9:22
−7:38

1:84
     

32.    Transport timetables are useful when planning a trip. Why is it important to determine departure and 
arrival times when planning a trip using public transport? 

33.    From the following ingredients, design a meal for your family and create a timetable for the cooking 
times so that your meal can be served at 7:00 pm.  Note: You do not have to use all of the ingredients.

  

35 minutes
cooking time

FPO
10 minutes

cooking time

FPO

15 minutes
cooking time

FPO

5 minutes
cooking time

FPO
25 minutes

cooking time

FPO

10 minutes
cooking time

FPO
5 minutes

cooking time

FPO

20 minutes
cooking time FPO

2.5 hours
cooking time FPO

34.     Every time the minute hand completes a full rotation of the clock, the hour hand moves   1
12

   of the 
distance around the clock. 
a.    When it is   3:00   pm, the minute hand is at a right angle to the hour hand. If the minute hand moves 

  15   minutes, what is the position of the hour hand compared to its original position at   3:00   pm? 
b.    If it is   3:20   pm and the second hand does two complete rotations, how far has the hour hand moved 

compared to its original position at   3:20   pm?        

a. b.
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7.3 Positions on the Earth’s surface
7.3.1 Early navigational devices

 • The Phoenicians and the Polynesians were some of the first mariners to figure out how to navigate at 
sea. They did this without before modern maps or globes. Instead they used the stars, the Sun, currents 
and wave patterns to navigate around the oceans of the world.

 • Historians believe that the Polynesians created a basic compass that allowed them to place the stars 
into quadrants according to where they rose in the night sky. They then figured out that these same 
stars set in the opposing quadrants of the sky to where they originally appeared. The Polynesians also 
used the constellations to increase the accuracy of their navigation by using multiple stars and their 
changing location (the height of the sun and stars above the horizon) to estimate a boat’s position. 
Although they did not use these terms, this method was a way of estimating latitude (position relative 
to the equator).

 • As it became necessary for more accurate measurements to be made, the Chinese, Arabs and other 
cultures invented precise instruments to measure latitude.
–  The gnomon was a device invented by the Chinese and later adopted by the Greeks. It is the triangu-

lar piece in a sundial.

–  The kamal is a parallelogram with a centre in the middle and a piece of string running through it. 
There are knots tied at different points on the string.
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–  The quadrant is a quarter circle used by astronomers and mariners to measure altitude and the 
 angular distance between astronomical objects. It could measure angles up to 90 degrees.

–  The astrolabe is a circular instrument, usually made out of brass, that measures the angle of  elevation 
of a star above the horizon. Later models also measured time and latitude.

 • Latitude alone was not sufficient enough for mariners to chart exact locations of their vessels. The 
Greek mathematicians and astronomers Hipparchus, Eratosthenes and Ptolemy all contributed to the 
development and advancement of longitude (easterly or westerly position) in map drawings. Ptolemy 
wrote a book called Geographia, which was considered the first atlas of the world. (An atlas is a col-
lection of maps of the earth or one entire map of the earth.) Ptolemy’s Geographia used the idea of 
projection, which incorporated the concept of converting a 3-dimensional object into a 2-dimensional 
drawing. However, since much of the world had not been discovered at that time, his maps were 
incomplete.

 • Another Greek philosopher and geographer, Crates of Mallus, made the first globe of the Earth.  Martin 
Behaim, a German geographer, designed a new improved globe in 1492, before Christopher Columbus 
discovered America. Behaim’s globe is the oldest globe that still exists today. Using the modern globes 
available in the 1500s, a Flemish cartographer, Gerard Mercator, improved upon Ptolemy’s projection 
principle and created a collection of drawings called the Atlas. The Atlas was based on the Mercator 
projection, a new method for projecting the sphere of the earth as a 2-dimensional drawing. Though 
longitude was included in these maps, it wasn’t until 1762 that John Harrison, using modern time 
devices, perfected the accuracy of longitude measurements.

7.3.2 The lines of latitude and longitude
 • In order to read geographical coordinates on an map or globe, we must first understand latitude and 

longitude.
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 •    The  lines of latitude  are lines that run around the globe horizontally from east to west. They begin at 
the equator, which is   0   degrees. (The equator is the longest line of latitude.) Going north (up) from the 
equator we come to the North Pole, and going south (down) from the equator we come to the South 
Pole. There are   90   lines of longitude ascending north from the equator, and   90   lines descending south 
from the equator, with each line representing   1   degree. The North and South Poles are represented by 
dots and are 90 degrees north and   90   degrees south respectively. 

 •   All lines of latitude north of the equator are written as degrees from the equator followed by N, for 
example   15°N  . All lines of latitude south of the equator are written as the degrees from the equator 
followed by S, for example   15°S  . 

 •     The  lines of longitude  are vertical lines that run from the North Pole to the South Pole beginning at 
the prime meridian, or   0   degrees. One line of longitude line east of the prime meridian represents 
1   degree east, and one line of longitude west of the prime meridian indicates   1   degree west. Unlike 
latitude, which has a maximum of   90   degrees, longitude has a maximum of   180   degrees to the east 
and west. Easterly lines of longitude are written as the degrees followed by E, for example   110°E  . 
Westerly lines of longitude are written as the degrees followed by W, for example   110°W  . 

 •    Points on the Earth’s surface are written with the latitude fi rst and the longitude second. For example, 
if you were sailing to Suva in Fiji, the latitude would be represented fi rst and the longitude 
 second:  18°10′S 178°27′E  . Your GPS would probably not indicate which is which. 

  

 •     Usually a specifi c point does not lie directly on the lines of latitude and longitude, so instead we can 
use one of three methods to represent smaller increments of distance. 

   Latitude facts  
 1 degree of latitude  ≈  111 km   
 1 minute of latitude  = 1.85 km   
 1 second of latitude  = 0.0322 km   
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Degree, minutes and seconds (DDD, MM, SS)
 • Degrees can be split up into minutes and seconds using the following scale:

1° = 60 min 
1 min = 60 sec 

 • When we write coordinates using degrees, minutes and seconds, the minutes are written with one dash 
and the seconds are written with two dashes.
For example, 58°24′05′′ N represents 58 degrees, 24 minutes and 5 seconds north of the equator. As 
minutes and seconds are smaller than degrees, the latitude for this falls between 58 and 59 degrees 
north. The seconds can also be represented more precisely using decimals.

Degree and minutes (DDD, MM)
 • This is the same scale as above, but instead of splitting the minutes into seconds the minutes are 

 represented more precisely using decimals.
For example, if a point is located at 18°28.03′S, 160°49.21′E, the latitude falls between 18 and 
19 degrees south, and the longitude falls between 160 and 161 degrees east.

Signed degrees (DDD.dddd)
 • The signed degrees format uses decimal val-

ues instead of degrees and minutes. In this 
format latitude and longitude can be detailed 
by up to 8 decimal values.

 • In signed degrees, instead of indicating the 
direction by using N, S, E and W, positive and 
negative values are used. Northern  latitudes 
are given as positive values and southern 
 latitudes are given as negative  latitudes. 
 Likewise, eastern longitudes are given posi-
tive values and western longitudes are given 
negative values.
For example, the Sydney Opera House is 
located at −33.856159°, 151.215256°. This 
means that the latitude is south of the equa-
tor  and the longitude is east of the Prime 
Meridian.

7.3.3 Global Positioning 
 Systems (GPS)

 • The Global Positioning System (GPS) is 
used across the world in many different prod-
ucts for many different purposes. It was first 
developed by the United States Department 
of Defense for military purposes; the United 
States called this system Navstar. In 1983 
civilians were allowed access to Navstar, but 
the accuracy of the system was reduced for 
civilian use. Other countries have developed 
their own global positioning systems, such as 
Russia’s GLONASS-K, China’s BDS and the 
European Union’s Galileo.

24 GPS satellites in orbit
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 • The Navstar system operates using 31 satellites orbiting the earth at an altitude of approximately 
20 200 km. These satellites orbit the earth at approximately 9000 kilometres per hour, two times a day. 
At any place on earth, the signals of approximately 9 satellites can be accessed at any time. All of the 
satellites contain atomic clocks, which are the most accurate clocks in the world. The satellites trans-
mit radio signals at regular intervals, and these signals send location and time data to a GPS device, 
which only has the ability to receive the information. These radio signals are able to pass through 
anything except buildings and mountains. Receiving GPS devices have their own clocks, which are 
not as accurate as the atomic clocks on the satellites. However, new technology has enabled the satel-
lites and GPS devices to synchronise time more  accurately.

 • The accuracy of GPS devices is based upon how many satellites they can receive simultaneous signals 
from at any specific location. All GPS devices are able to lock into at least 4 satellite signals at any 
one time. However, the accuracy of the location is higher if the device can obtain signals from more 
satellites.

 • All locations on GPS devices are described by a corresponding longitude and latitude measurement. 
For example, if your mobile phone is trying to lock in your location on the Sydney Harbour Bridge in 
Sydney, the GPS device is in constant contact with the satellites and hones in on your location accord-
ing to where the latitude and longitude lines cross.

 • If a GPS device can detect a signal from only 1 satellite, it cannot determine its location. The device 
can determine the distance to the satellite, but there are other points on the Earth’s surface that will 
also be that distance from the satellite.

 • Likewise, a location can’t be determined when signals from 2 satellites are detected. However, when a 
third satellite, is added an exact location is possible. As more satellites are visible from the GPS 
device, the accuracy of the location becomes more precise. This process of using 3 satellites and their 
distance to detect the location of the GPS device is called trilateration.

 • There are many different types of GPS devices, including car navigation devices; portable GPS devices 
used for hiking, cycling, running and surfing; golf GPS devices (which check the distance to a hole); 
and devices for boating and aviation. Cameras, mobile phones and watches can also contain GPS 
receivers.

7.4 Time zones
7.4.1 Time zones

 • The world is divided into 24 different time zones. These zones are bound by lines of longitude.
 • As discussed in Subtopic 7.3, lines of longitude are lines that run from the North Pole to the South 

Pole of the Earth. They are measured in degrees either east or west of the prime meridian, which 
passes through Greenwich in England.

 • The time in England used to be called Greenwich Mean Time (GMT); it is now known as Coordinated 
Universal Time (UTC). It is referred to as Zulu time in the military.

 • UTC is the reference point for every time zone in the world. Time zones are either ahead of or 
behind UTC.

 • The lines of longitude cover 360° (a full turn). Therefore, each time zone represents a turn of  360
24

= 15∘.

 • Be careful when evaluating time zones, because not all time zones follow longitude lines exactly. For 
example, Mexico City should be in the 7th time zone from UTC according to its position on Earth, but 
is actually in the 6th time zone from UTC.
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 • If you move from one time zone to another in an 
easterly direction, you need to set your watch for-
ward. If you move from one time zone to another 
in a westerly direction, you need to set your 
watch back.

 • The International Date Line is the line on Earth 
where a calendar day officially starts and ends. If 
you cross the International Date Line in an 
 easterly direction, your calendar goes back a day. 
If you cross the International Date Line in a 
 westerly direction, your calendar goes forward 
one day.

 • Australia is divided into three different standard 
time zones: Western Standard Time (WST), 
 Central Standard Time (CST) and Eastern 
 Standard Time (EST).

 • Western Australia is 2 hours behind Eastern Standard Time.
 • The Northern Territory and South Australia are half an hour behind Eastern Standard Time.
 • Broken Hill, in the far west of New South Wales, follows Central Standard Time.
 • To calculate the time difference between two locations, you must determine the difference in time 

zones between the two places.

Northern
Territory

South
Australia

Western
Australia

New South
Wales

Victoria

Queensland

Central Standard Time (CST)

Eastern Standard Time (EST)

Western Standard Time (WST)
Australian

Capital
Territory

Tasmania

Interactivity: Time zones (int-6911)

 RESOURCES
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WORKED EXAMPLE 7

If the time in Sydney is 10:30 pm EST, what time is it in Perth?

THINK WRITE

1 Perth is 2 hours behind Sydney. Subtract 2 hours 
from the Sydney time.

The time in Sydney is 10:30 pm.
The time in Perth is 10:30 pm – 2 hours.

2 Calculate the time in Perth. It is 8:30 pm in Perth.

WORKED EXAMPLE 8

What time is it in Sydney if the time in London is 9:00 am UTC?

THINK WRITE

1 Sydney is 10 hours ahead of London. Add 10 hours 
to the London time.

The time in London is 9:00 am.
The time in Sydney is 9:00 am +10 hours.

2 Calculate the time in Sydney. It is 7:00 pm in Sydney.

7.4.2 Daylight savings
 • Many countries around the world have daylight-saving time during summer so that people can make 

the most of the warmer weather.
 • When daylight-saving time begins, clocks are turned forward by 1 hour at 2:00 am.
 • At the end of daylight-saving time, clocks are then turned back by 1 hour at 3:00 am.
 • In summer, most Australian states implement daylight-saving 

time.
 • Daylight-saving time starts and finishes on the same date in 

all participating states.
 – Daylight-saving time starts on the first Sunday in October, 

when clocks go forward 1 hour.
 – Daylight-saving time finishes on the first Sunday in April, 
when clocks are turned back 1 hour.

 • Queensland, the Northern Territory and Western Australia do 
not observe daylight-saving time. In 2009 there was a referen-
dum in Western Australia and the people of that state decided 
to cancel daylight-saving time.

 • Daylight-saving time was first used in Australia in 1917 dur-
ing World War I to cut down on fuel required for artificial 
lighting at night. It was re-introduced during World War II 
from 1942 to 1944. In 1971, daylight saving was adopted by 
most eastern states and has been in place ever since.

 • When you are calculating the time difference between two 
locations, you must take into account whether one or both of 
the locations are observing daylight-saving time.

12 1
2

4
57

8

10
11

6

39
1 hour
forward

1 hour
back

12 1
2

4
57

8

10
11

6

39

When daylight-saving time starts, 
2:00 am becomes 3:00 am; the 
night is 1 hour shorter.

When daylight-saving time finishes, 
3:00 am becomes 2:00 am; the 
night is 1 hour longer.
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7.4.3 Time differences across Australia
 • The time differences between the states and territories in Australia are as shown below.

6 pm
7:30 pm

NO DST NO DST
(Daylight Saving Time )

8 pm

6 pm

7:30 pm

8.30 pm

9 pm

8 pm

WORKED EXAMPLE 9

You want to call your friend in Darwin to wish her a happy New Year. If it is 8:00 pm in  Sydney, 
what time is it in Darwin?

THINK WRITE

1 There is normally half an hour between the time 
in Darwin and the time in  Sydney.

8:00 pm – 0.5 hours = 7:30 pm in Darwin

2 On New Year’s Day,  Sydney observes daylight- 
saving time because it is summer. This means 
 Sydney is another hour ahead.

7:30 pm – 1 hour = 6:30 pm

3 Write the answer. It is 6:30 pm in Darwin.

7.4.4 The International Date Line (IDL)
 • In the past people told the time by the position of the sun, with the time being noon when the sun was 

directly overhead. However, as international travel became more widespread, it became important to 
have a standardised system of time. In 1851, Great Britain determined that 0 degrees longitude, called 
the prime meridian, would run through the Greenwich Observatory in England. All international time 
became based on Greenwich Mean Time (GMT), which is now called Coordinated Universal 
Time (UTC).

 • However, UTC did not account for the situation in which one person leaves the prime meridian and 
travels east around the world, and at the same time another person leaves the prime meridian and trav-
els west. In this case, one person would be adding hours, while the other person would be subtracting 
hours. If they travelled at the same speed and met after travelling through 12 time zones each, they 
would meet at the same time but on different days. This led to the need for an International Date 
Line (IDL).

 • The IDL is located 180 degrees from the Prime Meridian. However, it is not a straight line, because of 
political decisions over which islands should be east or west of the date line. Kiribati, an island chain 
in the Pacific, was originally split along the IDL, causing two different days to occur in the small 
island chain at the same time. However, in 1995 the IDL was changed so that Kiribati was on the 
western side of the IDL. Also, Russia did not want their country split into two different days, so they 
had an influence in the shape of the IDL.
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Eastern date
(one day ahead
of western date)

Western date
(one day behind

eastern date)

WORKED EXAMPLE 10

Dallas left Sydney on a plane at 0900 hours on 11/04/2017 (Tuesday).
a If Dallas travelled east to Mexico City from Sydney, how many time zones did he cross?
b Did he pass over the International Date Line?
c What is the time difference between Sydney and Mexico City?
d Is Sydney time ahead or behind Mexico City time?
e If he arrives in Mexico City after flying for 20 hours, what is the date and time in  

Mexico City?

THINK WRITE

a Count the number of time zones between 
Sydney and Mexico City.

Dallas crossed 9 time zones.

b Did Dallas pass over the International 
Date Line?

Yes, Dallas passed over the International  
Date Line.

c Calculate the difference between Sydney time 
(UTC +10) and Mexico City time (UTC – 5).

10 − −5 = 15 hours

d Places further to the west of the IDL are 
behind in time.

Sydney is ahead of Mexico City time.

e 1 Calculate the time in Sydney by adding 
the length of the flight to the time that Dallas 
left Sydney.

0900 + 20 hours = 0500 on the following day  
(Wednesday)
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   2    Subtract the time difference between Sydney 
and Mexico city to calculate the time in 
Mexico City.  

     0500 − 15 hours = 1400   on Tuesday   

   3    Write the answer.     Dallas arrived at   1400   in Mexico City on 
11/04/2017 (Tuesday).   

   Exercise 7.4 Time zones 

 Understanding, � uency and communicating 
  Note:  For the following questions, assume DST is not in effect unless the dates in the question indicate 
otherwise. 
1.        WE7     Complete the following table to show the times in different cities in June. ( Note:  Auckland 

(New Zealand) is   2   hours ahead of EST.)  

  Time in Perth    Time in Adelaide    Time in Melbourne    Time in Auckland  
 2:00 pm    4:00 pm   

       9:00 pm 

   8:00 am     

 10:30 pm       

2.          WE8     What is the time in Sydney if the time in London (UTC) is: 
a.    11:00 am b.    12:30 pm c.    noon?   

3.      What is the time in London (UTC) if the time in Sydney is: 
a.    3:30 am b.    5:50 pm c.    noon?   

4.      Your friend in New York wishes to call you. If you wish to receive the telephone call at 6:00 pm EST, 
at what time in New York should your friend make the call? 

5.     The 2010 FIFA World Cup soccer tournament will be held in Johannesburg, South Africa. If the grand 
� nal starts at 1:00 pm in July in Johannesburg, what time will the live television broadcast start in: 
a.    Melbourne b.    Sydney c.    Brisbane?   

6.     The 2010 Winter Olympic Games were held in February in Vancouver, Canada. If the opening cer-
emony began at   7:00   pm in Vancouver, what time did the live television broadcast start in: 
a.    Victoria b.    New South Wales c.    Queensland?   

7.    Your friend’s relatives live in Greece, and each New Year’s Eve they ring at exactly midnight in 
Greece to wish your friend happy New Year. What time does the telephone ring in your friend’s house 
in Sydney? 

8.      A � ight from Sydney to Perth can take   4   hours. If your 
� ight departs Sydney airport at 2:10 pm (EST), at what 
time will you arrive in Perth (WST)?   

9.      A plane � ew a direct route from Sydney to London. 
Some of the details of the trip are listed below. 

•    Departure date: Friday   5   August 
•    Departure time:   8:00   am 
•    Flight time:   25   hours   

  Note:  In August, London is observing DST. 
a.    What was the time and date in Sydney when the plane arrived in London? 
b.    What was the local time when the plane arrived?   

 A � ight from Sydney to Perth takes about 
  4   hours. 
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Multiple choice
10. Which of the following is true?

a. Perth is 2 hours ahead of Melbourne.
b. Broome (WA) is in the same time zone as Adelaide.
C. London’s time zone is called Coordinated Universal Time.
d. Alice Springs (NT) is an hour and a half ahead of Fremantle (WA).

  Note: There may be more than one correct answer.
11. Match the following times in Australian places with the equivalent time in another Australian place in 

the green box.
a. Perth (WA), 3:00 pm
b. Darwin (NT), 7:00 am
c. Ballarat (Vic.), 2000 hours
d. Cairns (Qld), 0300 hours
e. Coober Pedy (SA), 11:00 am
f. Parkes (NSW), 5:30 pm

Port Augusta (SA), 7:30 pm
Hobart (Tas.), 1800 hours
Fremantle (WA), 9:30 am
Alice Springs (NT), 2:30 am
Broome (WA), 3:00 pm
Canberra (ACT), 0730 hours

12. Change each of the following Eastern Standard Times (EST) to Eastern Daylight-Saving Times (EDT).
a. 7:00 am b. 10:00 am c. Noon
d. 1:30 pm e. 3:45 pm

13. Change each of the following Eastern Standard Times (EST) to Eastern Daylight-Saving Times (EDT).
a. 10:15 pm b. 0630
c. 1500 d. 2118

14. Change each of the following Eastern Daylight-Saving Times (EDT) to Eastern Standard Times (EST).
a. 5:00 am b. 11:00 am c. Midnight
d. 2:30 pm e. 5:45 pm

15. Change each of the following Eastern Daylight-Saving Times (EDT) to Eastern Standard Times (EST).
a. 9:50 pm b. 0430
c. 1300 d. 2255

16.  WE9  You would like to call your friend in Queensland on 3 February to wish him a happy birthday. 
If it is 8:00 am in Sydney, what time is it in Queensland?
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17. During summer, what time is it in Sydney if it is:
a. noon in the Australian Capital Territory
b. 10:00 am in Sydney
c. 7:45 am in Hobart
d. 5:15 pm in Darwin
e. 8:30 pm in Perth?

18. If it is 3:00 pm in Sydney during summer, what time is it in:
a. Sydney b. Canberra c. Brisbane
d. Perth e. Adelaide?

19. Consider workers who live in northern New South Wales and drive for 1 hour to the Gold Coast in 
Queensland each day for work during daylight-saving time.
a. What time do they need to leave home to be at work by 8:30 am?
b. If they leave work at 5:00 pm, what time will it be when they arrive home?

20. Match each of the following dates and times in Australian places with its equivalent time in another 
Australian place in the green box.
a. Swan Hill (Vic.), 3:00 pm, 17 February
b. Geelong (Vic.), 7:30 am, 21 July
c. Sydney (NSW), 2130 hours, 31 October
d. Newcastle (NSW), 11:00 am, 28 January
e. Brisbane (Qld), 12:30 pm, 19 November
f. Fremantle (WA), 1400 hours, 15 August

Launceston (Tas.), 1:30 pm
Townsville (Qld), 2:00 pm
Bendigo (Vic.), 11:00 am
Port Hedland (WA), 0530 hours
Darwin (NT), 8:00 pm
Adelaide (SA), 3:30 pm

21.  WE10  Lillian left San Francisco on a plane at 2300 hours on Monday 12 June 2017. She flew west to 
Sydney. San Francisco’s time zone is UTC −7 and Sydney’s time zone is UTC +10.
a. Did Lillian pass over the International Date Line?
b. What is the time difference between San Francisco and Sydney?
c. Is Sydney ahead or behind San Francisco time?
d. If Lillian arrived in Sydney after flying for 15 hours, what is the date and time in Sydney?

Problem solving, reasoning and justification
22. Why are time zones necessary?
23.  a. How does the local time change as you move around the world in a westerly direction?

b. How does the local time change as you move around the world in an easterly direction?
24. What change would you need to make to your watch on each of the following flights?

a. Melbourne to Perth
b. Darwin to Hobart
c. Melbourne to Los Angeles

25. You are visiting a friend in Victoria, and at 8:00 pm you realise that you have forgotten to watch the 
latest episode of your favourite television show, which starts at 7.30 pm. If you know people who live 
in the other Australian time zones,what could you do?

26. In an Australian reality television show a few years ago, a contestant from. Perth was voted off the 
show as a result of a 20-minute voting period during the 1-hour show. The show was telecast live in 
the eastern states but delayed to the corresponding time in all other states. Use your konwledge of 
time zones to explain why her family may have been upset.UNCORRECTED P
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7.5 Review
7.5.1 Summary
In this topic you have learnt:

 • the units into which time is divided
 • how to convert between units of time
 • how to convert from 12-hour time to 24-hour time (and vice versa)
 • why time can be expressed in either 12-hour or 24-hour time and how to convert between them
 • how to calculate how much time has elapsed between two clock readings in both 12-hour and  

24-hour time
 • how to interpret timetables and use them to solve problems
 • how positions on the Earth’s surface can be determined
 • how to locate positions on the Earth’s surface using latitude and longitude
 • about the 24 time zones
 • about the International Date Line (IDL)
 • how to calculate times and time differences around the world
 • how to make allowances for time differences due to daylight-savings time
 • how to solve practical problems such as travelling east and west across time zones.

Exercise 7.5 Review

Understanding, fluency and communicating
1. Match the following units of time with a time in the green box.

a 135 minutes 3.5 hours

b 2 hours 45 minutes 45 minutes

c 0.75 hours 2 hours 15 minutes

d 210 minutes 165 minutes

2. Calculate the time elapsed between the following times.
a. 2:35 pm and 11:14 pm
b. 14 November 2006 and 6 February 2008

3. 6-A Copy and complete the following table.

Time shown on analog clock Time written in 12-hour time Time written in 24-hour time

0845

2320

7:30 pm

4. Change the following 12-hour times to 24-hour times
a. 3:58 am b. 12:00 noon c. 8:30 am
d.  3:15 pm e. 1:03 am f. 7:00 pm

5. Change the following 24-hour times to 12-hour times.
a. 0010 hours b. 1548 hours c. 2300 hours
d. 1700 hours e. 2400 hours f. 0000 hours

12 1
2

4
57

8

10
11

6

39
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6. How many time zones are there in Australia:
a. when DST is not in effect b. when DST is in effect?

Refer to the ferry timetable below for questions 7 to 10.

AM AM AM AM PM PM PM PM PM PM PM PM PM

9.30

*9.45

10.15

*10.30

11.00

*11.15

11.45

*12.00

12.30

*12.45

1.15

*1.30

2.00

*2.15

2.45

*3.00

3.30#

*3.45#

4.15

*4.30

5.00#

*5.15#

5.45

*6.00^

6.30^

10.10 10.55 12.25 1.10 1.55 2.40 3.25# 4.10 4.55# 5.40^ 6.25^

10.00 10.45 12.15 1.00 1.45 2.30 3.15# 4.00 4.45# 5.30^ 6.15^

9.55 10.40

11.40

11.30

11.25 12.10 12.55 1.40 2.25 3.10# 3.55 4.40# 5.25 6.10^

City Loop Daily - Circular Quay - Luna Park - Darling Harbour - Luna Park - Circular Quay

Circular Quay - Harbour
Master Steps 

Luna Park

Darling Harbour -Harbourside

Darling Harbour - Pier 26

Circular Quay - No.6 Jetty 

*   Set down only.
#   Services which operate on weekends only (year round) and during peak periods subject to demand
^   Services which operate during peak periods subject to demand

7. If you leave Circular Quay at 9:55 am on Monday morning, what time do you arrive at Darling 
Harbour Pier 26?

8. If you catch the next ferry leaving Darling Harbour, when do you return to Circular Quay No. 6 Jetty?
9. Is it possible to leave Circular Quay No. 6 Jetty at noon? Explain your answer?

10. Why do you think most of the ferry departure times between 3:00 pm to 6:30 pm, shaded in yellow, 
have a greater chance of being crowded Monday through Friday?

11. Calculate the time in:
a. Sydney when it is 9:00 pm in perth on 23 July
b. Perth when it is 1430 hours in Darwin on 1 November.

12. If the time in Sydney is 10:00 pm on April 20, will the time in the Northern Territory be before 10:00
pm, after 10:00pm or exactly 10:00 pm?

13. If Maddy leaves Sydney on a plane at 1400 hours on January  15, travelling to Perth, is it possible for 
her to be in Perth by 1500 hours (Perth time) on the same day if the flight takes 5 hours? Explain your 
answer.

14. If the Eastern Standard Daylight time (EDT) is 6:54 pm, what is the corresponding Eastern Standard 
time (EST)?
a. 7:54 pm b. 3:54 pm C. 0554 hours
d. 5:54 pm e. None of the above

15. If it is 11:45 am in the Northern Territory in summer, what time is it in:
a. Melbourne b. Adelaide c. Perth
d. Sydney e. Brisbane f. Canberra?

16. If it is 8:00 pm in Perth in July, what time is it in:
a. Melbourne b. Adelaide c. Darwin
d. Sydney e. Brisbane f. Canberra?

17. Dave looked at the flight times in Sydney airport and saw that his flight to Buenos Aires, Argentina 
had been delayed 45 minutes. If the flight was originally due to leave Sydney at 10:45 am on 1 July, 
how would this effect his scheduled arrival time in Argentina?

18. Geoff’s plane left Darwin airport at 0945 on 20 February, and it took 23 hours and 5 minutes to fly to 
New York City.
a. What is Geoff’s arrival time in New York City?
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b. What is the corresponding time in Sydney?
c. Would it be appropriate for Geoff to call his sons in Sydney when he arrives in New York City? Why 

or why not?
19. Glen wants to talk to his girlfriend in Sydney while he is on a surf trip in Papeete, Tahiti. His 

 girlfriend works from 9 am to 5 pm on Tuesday 5 February, and she goes to bed at 10:00 pm. On 
what day(s) and times in Tahiti can he call her without disturbing her at work or waking her up? 
(Note: Tahiti does not use daylight-saving time.)

20. Ritchie went on a cruise from Sydney to Hawaii. How many time zones did he cross?

Problem solving, reasoning and justification
21. Work out the 12-hour time from the following information.

• The time is between 3:25 pm and 6:05 pm.
• If you calculate the time difference between 6:05 pm and the mystery time and the time difference 

between 3:25 pm and the mystery time, there is a 40-minute gap between the lower and upper time 
differences.

• 30% of the time difference between 6:05 pm and the mystery time is equal to 50% of the  difference 
between the mystery time and 3:25 pm

22. On a 12-hour clock, how many times between 12:00 pm and 8:00 pm have consecutive number 
combinations? For example, 12:34 pm is a consecutive number combination consisting of 1, 2, 3, 4, 
but 1:34 pm is not a consecutive number combination because all the numbers in the time have to be 
consecutive, and 1, 3, 4 are not consecutive.

23. On a 24-hour clock, how many times between 1200 hours and 2400 hours have consecutive number 
combinations? (All numbers included in the 24-hour time have to be consecutive.)

24. Are high tide and low tide times in a country affected by the daylight-savings time in that country? 
Explain your answer.

25. You friend from London is coming to visit you. She tells you that she is leaving London at 12:30 pm 
(UTC) on 15 January.
a. What will be the time in Sydney when your friend departs London?
b. If she is scheduled to arrive in Sydney at 10:00 pm on 16 January, how long will she have been 

travelling?
c. Her flight from London is delayed by 115 minutes. What time will she actually walk off the plane in 

Sydney?
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26. Why do some countries have daylight-saving time but other countries do not?
27. Why is Queensland time (AST) only half an hour ahead of Northern Territory time rather than one 

hour ahead?
28. The International Date Line (IDL) is not a straight line. Which country and which state of the USA 

does the IDL separate? Why do you think the IDL is designed to go between the two countries rather 
than cut through one of them?

29. If you crossed the IDL on a Tuesday at 12:00 noon going from east to west, and 12.5 hours later you 
crossed back over the IDL, what day would it be?

30. If you leave Sydney, Australia on a plane at 9:00 pm on December 31, 2017, and it takes 
 approximately 4.5 hours to reach the IDL:
a. will you celebrate New Year’s Eve west of the IDL
b. will you celebrate New Year’s Eve east of the IDL
c. can you celebrate New Year’s Eve twice? Explain your answer.
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Topic 7 Answers
Exercise 7.2 Time and timetables
1. 3 hours 55 minutes

2.  a. 120 minutes b. 210 minutes c. 1440 minutes

d. 30 minutes e. 265 minutes
 3.  a. 375 minutes b. 130 minutes c. 455 minutes d. 45 minutes

 4.  a. 8:53 pm b. 9:04 pm c. 8:26 pm

 5.  a. 3600 seconds b. 86 400 seconds c. 1440 minutes d. 8760 hours

6. 12.5 hours

 7.  a. 12:00 noon b. 6:00 pm c. 00:58 am

d. 12:00 midnight e. 7:00 am f. 11:00 pm

 8.  a. 1200 hours b. 0000 hours or 2400 hours c. 0300 hours

d. 1600 hours e. 0015 hours

 9.  a. 22 hours 20 minutes b. 2 hours 37 minutes

c. 3 hours 15 minutes d. 8 hours 35 minutes

 10.  a. 1 hour 5 minutes b. 1 hour 53 minutes c. 3 hours 45 minutes

d. 8 hours 15 minutes e. 35 hours 10 minutes f. 43 hours 49 minutes

 11.  a. 1:00 pm b. 4:15 am c. 11:50 am

d. 5:15 pm e. 5:39 pm f. 11:45 am

 12.  a. 8:00 pm b. 12:35 pm c. 9:15 am
13. 3 hours 45 minutes

14. 2 hours 50 minutes

15. No; you must change to a coach at Dubbo station.

16. You must book before departure from Strathfield.

17. Thursday at 1724 hours.

18. No, it is the timetable listed as Dubbo to Lightning Ridge.

 19.  a. 12 hours 52 minutes b. 7 hours 54 minutes c. 4 hours 9 minutes

 20.  a. 4 b. 8

21. Blue indicates a high tide of 1.7 metres or more.

Yellow indicates a low tide of 0.3 metres or less.

22. Refer to the height measurement of the tide in column ‘m’, and look for the one or two highest numbers, or the one or two 
lowest numbers, on any given day.

23. a. 5:41 am and 6:32 pm b. 10:52 am and 11:15 pm

 24. a. 5:33 am and 5:42 pm b. 1:13 am and 2:11 pm

25. The times between high and low tide are approximately 6 hours. Therefore, there is an 18-hour gap between the first tide and 
last of the day. If the first tide of the day is less than 18 hours away from the end of the day, then the 4th tide will be the first 
tide of the next day. See 2 March as an example.

 26. a. 28 April, 3:30 am b. 28 April, 9:45 pm

 27. a. No b. Yes

28. 18 hours 33 minutes

 29. a. No b. No

 30. a. The armed forces use 24-hour time in order to prevent confusion between am and pm in high-pressure situations.

b. Airlines use  24-hour time so that there is never any confusion about when planes are taking off or landing.

c. Answers will vary but could include schools or hospitals.

 31. a.  The calculation is correct but the interpretation of the answer is incorrect. It should be 2 hours 35 minutes rather than 
235 minutes.

b. The calculation is incorrect; the times have been subtracted as if they were decimals. The correct answers is 1 hour 
44 minutes.
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32. Knowing departure and arrival times allows you to calculate the duration of the trip. Also, a different departure time will 
cause the arrival time and possibly the duration time to be different.

33. Answers will vary. An example meal is provided below.

For all food items to be ready for dinner at 7:00 pm, the following timetable has been designed.

Ingredients for roast 
chicken and vegetables Time to cook ingredient Start cooking Ingredient ready
Chicken 2.5 hours 4:30 pm 7:00 pm

Potatoes 35 minutes 6:25 pm 7:00 pm

Pumpkin 25 minutes 6:35 pm 7:00 pm

Beans 15 minutes 6:45 pm 7:00 pm

 35. a. 
1
4

 of the distance between 3 and 4 on the clock.

b. The hour hand has moved 
1

360
 ahead of its previous position.

Exercise 7.4 Time zones
1. 

Time in Perth Time in Adelaide Time in Melbourne Time in Auckland
2:00 pm 3:30 pm 4:00 pm 6:00 pm
5:00 pm 6:30 pm 7:00 pm 9:00 pm

6:30 pm 8:00 am 8:30 am 10:30 am
10:30 pm 12:00 midnight 12:30 am 2:30 am

2. a. 9:00 pm b. 10:30 pm c. 10:00 pm

 3. a. 5:30 pm b. 7:50 am c. 2:00 am

4. 3:00 am

 5. a. 9:00 pm b. 9:00 pm c. 9:00 pm

 6. a. 2:00 pm b. 2:00 pm c. 1:00 pm

7. 9:00 am

8. 4:10 pm

 9. a. 9:00 am Saturday 6 August b. Midnight Saturday 6 August

10. C

 11. a. Broome b. Canberra c. Port Augusta

d. Alice Springs e. Fremantle f. Hobart

 12. a. 8:00 am b. 11:00 am c. 1:00 pm

d. 2:30 pm e. 4:45 pm

 13. a. 11:15 pm b. 0730 hours c. 1600 hours d. 2218 hours

 14. a. 4:00 am b. 10:00 am c. 11:00 pm

d. 1:30 pm e. 4:45 pm

 15. a. 8:50 pm b. 0330 hours c. 1200 hours d. 2155 hours

16. 7:00 am

 17. a. Noon b. 10:00 am c. 7:45 am

d. 6:45 pm e. 11:30 pm

 18. a. 3:00 pm b. 3:00 pm c. 2:00 pm

d. Noon e. 2:30 pm

 19. a. 8:30 am b. 7:00 pm

 20. a. Townsville b. Port Hedland c. Darwin

d. Bendigo e. Launceston f. Adelaide

 21. a. Yes b. 17 hours c. Ahead

d. 0700 hours on  Wednesday 14 June

22. Time zones are necessary to account for the rotation of the earth. If there were only one time zone, midnight would be the 
correct time for some places on earth but in the middle of the day for others. The time zones were created in the nineteenth 
century to account for these differences.

 23. a. You lose time. b. You gain time.
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 24. a. –2 hours c. +1.5 hours d. –17 hours

25. Ask anyone in South Australia, Northern Territory or Western Australia to record the show.

26. Assuming the contestant’s family lived in Perth, they would have already been informed from their daughter that she was off 
the show before it aired in Perth. Perth time is 2 hours behind the Eastern States when DST is not in effect, and 3 hours 
behind when DST is in effect.

Exercise 7.5 Review
 1. a. 2 hours 15 minutes b. 165 minutes c. 45 minutes d. 3.5 hours

 2. a. 8 hours 39 minutes b. 447 days

3. Time written in 12-hour time Time written in 24-hour time
8:45 am 0845

11:20 pm 2320

7:30 pm 1930

 4. a. 0358 b. 1200 c. 0830

d. 1515 e. 0103 f. 1900

 5. a. 12:10 am b. 3:48 pm c. 11:00 pm

d. 5:00 pm e. 12:00 midnight f. 12:00 midnight

g. 9:00 am h. 1:00 pm

 6. a. 3 b. 5

7. 10:15 am

8. 11:15 am

9. No, as it is a drop-off only stop.

10. This is considered to be peak hour for commuters leaving work.

 11. a. 11:00 pm b. 1300 hours

12. Before 10:00 pm

13. No. If Maddy leaves Sydney during DST, then she arrives in Perth at 1900 hours Sydney time, which is 1600 hours Perth 
time. Perth has a 3-hour difference from Sydney during DST, as Western Australia does not follow DST.

14. D

 15. a. 1:15 pm b. 12:45 pm c. 10:15 am

d. 1:15 pm e. 1:15 pm f. 1:15 pm

 16. a. 10:00 pm b. 9:30 pm c. 9:30 pm

d. 10:00 pm e. 10:00 pm f. 10:00 pm

17. The 45-minute late departure would delay the arrival time by 45 minutes.

 18. a. 6:50 pm on April 20

b. 10:20 am on April 21

c. Answers will vary. Geoff’s sons might be at school or work at that time.

19. Between the hours of 8:00 pm on February 4 and 1:00 am on February 5.

20. Answers will vary depending on the route taken. At least 4 time zones will be crossed.

21. 4:25 pm

22. 5 times

23. 2 times

24. Yes and no. For example, in NSW, you have to adjust the tide table when daylight saving is in effect because the tide table is 
based upon Eastern Standard Time. The tides themselves are not affected, but the times at which people observe the tides are 
affected.

 25. a. 11:30 pm

b. She has been travelling for 22.5 hours.

c. 11:55 pm

26. Answers will vary. Daylight-saving time (DST) was originally created to save electricity. Many countries do not observe DST 
because some citizens do not like to get home from work when it is dark. Other countries do not like their school children 
waking up in the dark, while some citizens find DST confusing.
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27. Answers will vary. There is no solid explanation for this anomaly. The Northern Territory and South Australia sit on almost 
135 degrees west, so they probably should be on the GMT+9 time zone.

28. Russia and Alaska. The Russians did not want two different time zones in this part of their country, and the Americans did not 
want two different time zones in Alaska.

29. Thursday at 12:30 am on the west side and Wednesday at 12:30 am on the east side.

 30. a. Yes

b. Yes

c. Yes. If you go from west to east you can, but not if you go from east to west.
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