288 TIME AND TEMPERATURE (Chapter 15)

Fl TIME ZONES

The Earth rotates from west to east about its axis.
This rotation causes day and night.

As the sun rises in the Chinese city of Beijing, India = -
is still in darkness. It is therefore later in the day in sun’s

Beijing. By the time the sun rises in India, Beijing Q,\ -

has already experienced 23 hours of daylight. rays

TRUE LOCAL TIME

The Earth rotates a full 360° every day.

This is  360° in 24 hours
or 15° in 1 hour {360 =+ 24 = 15}
or 1° in 4 minutes. {& of 60 min = 4 min}

Places on the same line of longitude share the same true
local time.

However, using true local time would cause many North Pole

problems.

For example, any movement to the east or west would
mean the time would be different, so the time on one side lines of
of a city would be different to the time on the other side. longitude

Some states of the USA and Australia stretch across almost
159 of longitude. This would mean time differences of up
to one hour within the same state. South Pole

The solution to these problems was to create time zones.

STANDARD TIME ZONES

The following map shows lines that run between
the North and South Poles. They are not straight
like the lines of longitude but sometimes follow the
borders of countries, states or regions, or natural
boundaries such as rivers and mountains.

The first line of longitude, 0° , passes through
Greenwich near London. This first or prime
meridian is the starting point for 12 time zones
west of Greenwich and 12 time zones east of
Greenwich.

Places which lie within a time zone share the same standard time. Standard Time Zones are
mostly measured in 1 hour units, but there are also some % hour units.

Time along the prime meridian is called Greenwich Mean Time (GMT).
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Places to the east of the prime meridian are ahead of or later than GMT.
Places to the west of the prime meridian are behind or earlier than GMT.

The numbers in the zones show how many hours have to be added or subtracted from
Greenwich Mean Time to work out the standard time for that zone.

Example 9

If it is 12 noon in Greenwich, what is the standard time in:

Some cultures believe a

a Sydney b San Francisco? new day begins at

sunrise. Most countries
use midnight as the
beginning of a day.

a Sydney is in a zone marked +10.
So, the standard time in Sydney is 10 hours ahead of GMT.
The standard time in Sydney is 10 pm.

b San Francisco is in a zone marked —8.
So, the standard time in San Francisco is 8 hours behind GMT.
The standard time in San Francisco is 4 am.

EXERCISE 15F

Use the Standard Time Zone map to answer these questions:

1 Ifitis 12 noon in Greenwich, what is the standard time in:
a Moscow b Beijing ¢ Adelaide d Santiago?

2 If it is 12 midnight Monday in Greenwich, what is the standard time in:
a Cairo b Mumbai ¢ Tokyo d London?

3 Ifitis 10 pm on Tuesday in Beijing, what is the standard time in:

a New York b San Francisco ¢ Tehran d Johannesburg?
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4 1If it is 2:45 am on Sunday in Tokyo, what is the standard time in:

a San Francisco b Mumbai ¢ Lima d Auckland?

5 Ifitis 3 pm in Moscow on Friday, what is the standard time in:

a Nairobi b Beijing ¢ London d Los Angeles?

Gl N AVERAGE SPEED

Speed is a measure of how fast something is travelling. Most objects do not travel with
exactly the same speed all the time, so we say the speed varies.

The average speed of an object in a given period of time is the constant speed at which it
would need to travel in that time period so as to travel the same distance.

The average speed can be calculated using the formula:

distance travelled
time taken

average speed =

For example, if a car travels a distance of 180 km in two hours then its average speed is
180 km
2 hours

o) Self Tutor

Find the average speed of a car which travels 720 km

= 90 km per hour. On average it travels 90 km in each hour.

in 9 hours. .
Speeds are measured in

d' km
1stance km per hour or —

Average speed = —; h

timo ... distance

720 km which is — .

= time
9 hour

= 80 km per hour.

FINDING DISTANCES TRAVELLED

If we travel at 60 km per hour for 3 hours, we will travel a distance of 60 x 3 = 180 km.

Notice that we worked out 60 x 3 = 180
i 'y i

! ! !
speed time distance

So, distance = average speed X time taken
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How far would you travel in 5 hours at an average speed of
96 km per hour?

Distance = speed x time

=96 X 5
= 480 km ( If you find it difficult to
remember this formula,
think of a simple
FINDING TIME TAKEN example like this one.
To travel 200 km at 100 km per hour, it would take us 2 hours. \‘

) P distance
Notice that F?g = 2 < time

™ speed

distance
average speed

So, time taken =

m ) Self Tutor

How long would it take to travel 300 km at 75 km per hour?

distance
speed
~ 300
~ 75
= 4 hours

time —

EXERCISE 15G

1 Find the average speed of a vehicle which travels:

a 540 km in 6 hours b 840 km in 12 hours
¢ 664 km in 8 hours d 846 km in 9 hours.
2 If a vehicle is travelling at 90 km per hour, find how far it will travel in:
a 7 hours b 5 hours ¢ 10 hours
d 3.5 hours e 11 hours 24 mins Hint: 24 min = % hours

3 How far would you travel in:
a 3 hours at an average speed of 85 km per hour
b 8 hours at an average speed of 110 km per hour
c 4% hours at an average speed of 98 km per hour

d 2 hours 15 mins at an average speed of 76 km per hour?
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4 Find how long it will take to travel:
a 90 km at 30 km per hour b 720 km at 120 km per hour
¢ 440 km at 80 km per hour d 750 km at 90 km per hour
e 208 km at 64 km per hour.

"Il TEMPERATURE CONVERSIONS

In most of the world, temperatures are measured in degrees Celsius (°C).

0°C is the temperature at which pure water freezes. - DEMO
100°C is the temperature at which pure water boils. ﬁ)
In a few countries, such as the USA, the Fahrenheit scale (°F) is still used.
32°F is the temperature at which pure water freezes.

212°F is the temperature at which pure water boils.

The following graph allows us to convert from °C to °F or from °F to °C.

# Celsius (°C)

100

80
60
40

20

Fahrenheit (°FZ

/ 40 80 120 160 200

EXERCISE 15H

1 Convert these °C temperatures into °F temperatures:
a 50°C b 80°C ¢ 20°C d —5°C

2 Convert these °F temperatures into °C temperatures:
a 100°F b 50°F ¢ 80°F d 0°F

3 The formula for converting °C temperatures into °F temperatures is F' = 1.8 x C'+ 32.
Use this formula to check your answers to question 1.

4 The formula for converting °F temperatures into °C temperatures is
C=5x(F—-32)+9.
a Use the formula to check your answers to question 2.
b If you are in New York and the temperature is 90°F, what is the temperature in °C?
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ACTIVITY 5 RATURES ONLINE

Use the internet to compare temperatures in three different world cities.

On the same graph plot the daily maximum temperatures over a fortnightly
A period.

KEY WORDS USED IN THIS CHAPTER

e 12-hour time e 24-hour time e ante meridiem

e average speed e degrees Celsius e degrees Fahrenheit
e distance travelled e Greenwich Mean Time e longitude

e post meridiem e prime meridian e standard time

e time line e time taken e time zone

e timetable

25 | HOW MANY STEPS DO YOU TAKE EACH DAY?

=1

LINKS Areas of interaction:
click here Environments, Health and social education

REVIEW SET 15A

1 The following line shows some important dates in the history of The Book Company.

o
1970 1980 1990 2000
a Use the time line to find when The Book Company:
i started trading ii employed 20 staff
iii exported to SE Asia
iv expanded their educational section.
b How many years was it between when The Book Company:
i employed 20 staff and employed 50 staff
il opened a second shop and opened a chain of stores?
2 Copy and complete:
a 7 weeks = [J days b 12 minutes = [ seconds

< 9% hours = [J minutes d 1 millennium = [ years
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3 Find the following:
a 9 hours 38 mins + 6 hours 45 mins + 4 hours 18 mins
b 7 hours 27 min — 3 hours 49 mins

4 To reach her goal of running 500 km before the season starts, a hockey player plans
to run 5 km each day. If the season starts on the 8th of September, when should she
start her running?

April. He needs $3000 to have his teeth straightened ‘, ‘ ,
on September 27th. - P
a How many days does he have to save? i

b What is the total he will have saved by then?
¢ How much will he still owe the orthodontist? BEFORE  AFTER

5 Josh began saving 15 dollars a day from the 4th of

6 Write the following in i 12-hour time ii 24-hour time:
a quarter to seven in the morning b quarter past midnight
¢ half past nine at night.

7 The following schedule of arrivals has appeared ARRIVALS
on a TV monitor at New Orleans Airport. Flight | From Arrival time

a Give the arrival time for the plane from 438 Atlanta 1218
Orlando in 12-hour time. 1236 Dallas 1225

b Give the difference in time between the 524 Houston 1355
arrival of the two planes from: 2618 | Memphis 1440

i Houston ii Memphis. 1029 | Houston 1530

c if the plape from Dallas is one hour'an'd 536540 ;)‘[ril(r)ll(ji(; 1238
wenty minutes late, at what time will it 3256 | Memphis 1655

arrive?

8 Use the Standard Time Zone map on page 289 to answer the following questions:
a Ifitis 11 am on Saturday in Greenwich, what is the standard time in:
i Moscow ii Santiago?
b Ifitis 8 pm on Tuesday in New York, what is the standard time in:
i Cairo ii Mumbai?
9 How far would I ride in 3 hours if I can travel at 18 km per hour on my bicycle?

10 Find the speed of a car which travels 752 km in 8 hours.

REVIEW SET 15B

1 Convert:

a 19 hours 54 minutes to minutes b 475 hours to days
2 Find the number of:

a days from 7th July to 22nd October

b hours from 11 pm Monday to noon the following Thursday
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6

10
11

12

¢ minutes from 9:47 am to 11:08 am
d seconds from 11:59 pm to 12:04 am.

Find:
@ 4 hour 8 min + 5 hour 35 min + 3 hour 47 min

b 2 days 9 hours 18 min + 3 days 15 hours 45 min
¢ 3 hours 15 min — 1 hour 57 min

How many days are there from:
a 15th January to 4th April in a leap year
b 1st January 2007 to 31st December 2008
¢ 1st January 1999 to 31st December 2008?

How many Tuesdays were there in 2008 if January 1st was a Tuesday?

a In the 1500 m event, the first
placed swimmer’s time was 14
min 58.29 seconds. Second
place was 2.78 seconds slower,
with third place a further
4.35 seconds behind. Find the
second and third placed
swimmers’ times.

b A marathon runner finished 2 minutes 13 seconds slower than his personal best
time of 2 hours 58 minutes and 48 seconds. What was his finishing time?

¢ If the sun rose at 5:24 am and set at 7:43 pm, how many hours and minutes of
daylight were there?
Write the following 24-hour times as 12-hour times:
a 0415 hours b 1300 hours ¢ 2335 hours

Write this pm time as:
a as an analogue time in words o Ll_z
b in 12-hour digital time
¢ in 24-hour time.

Use the Standard Time Zone map on page 289 to answer the following questions.
a Ifitis 12 noon in Greenwich, what is the standard time in:
i Cape Town il Anchorage?
b If it is 6:05 am on Thursday in Tokyo, what is the standard time in:
i Johannesburg il Honolulu?

What distance is travelled by a car in 4 hours if it is travelling at 87 km per hour?

How long would it take me to travel 25 km if I can ride at 20 km per hour on my
bicycle?

Convert these °F temperatures into °C temperatures:
a 140°F b 23°F
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13 Use the formula F = 1.8 x C' + 32 to answer the following questions:
a Ifitis 5°C in London, what is the temperature in °F?
b If it is 40°C in Cairo, what is the temperature in °F?

ACTIVITY RECORD TIMES
Time is used to compare and record achievements and events.
What to do:

A Use the conversion tables on page 279 to help you answer the following:

1 The world’s oldest surviving clock was completed in England in 1386.
How many years ago was that?

2 _ , Two helicopter pilots flew around the world in 17
¢ : \ days 6 hours 4 minutes and 25 seconds. Find the
total flight time in seconds.

3 John Fairfax and Sylvia Cook started rowing across
the Pacific Ocean from San Francisco on 26th April
1972. They reached Hayman Island in Australia on
22nd April 1973. How many days did their crossing
take?

4 Yiannis Kouros started a 1000 km run on Saturday 26th
November 1984 at 1 pm. At what time did he finish if
it took him 136 hours and 17 minutes to complete the
distance?

5 Big Ben stopped at noon on 4th April 1977. He was
repaired and restarted at noon on 17th April 1977. For
how many minutes did Big Ben stop?

6 Recent records show that the greatest age that a human
has lived is one hundred and twenty one years.
a For how many decades did she live?
b Over how many centuries did her life span?

7 Find some time records in your family or class.






