Carl Linnaeus was a Swedish scientis

classified all living things into categories.

His system organises human beings as:
Kingdom Animalia

Phylum Chordata
Class Mammalia
Order Primates
Family Hominidae
Genus Homo
Species sapiens

What'’s the point? Classifying data into groups
with similarities makes it easier to use and
present the data.

@ Check in

1 Order these sets of numbers from smallest to largest.
a 10,12,15,10,9,11,12, 10
b 104, 110, 101, 99, 94, 100, 98, 101, 103, 98
c 234,423, 342,324, 243, 432

2 Work these out without using a calculator.
a12+14+16 b18+23+25+30 C105+108+110+112+115
3 4 5
3 In a survey children chose their
favourite storybook villain.
a What fraction of the children
chose the Wicked Stepmother?
b What fraction of the children chose
Cruella de Ville?
¢ 32 children took part in this survey.
How many chose the White Witch?

B Wicked Stepmother
[ ] The White Witch

I*d Cruella de Ville

B Other




 Tell the difference between different kinds of data
* Find the mode, median and range of numerical data

* Numerical data can be either discrete, when data is
counted (whole numbers), or continuous, when data is
measured (whole numbers or decimals).

Non-numerical data does
not use numbers.

Are the following discrete, continuous or non-numerical data?
a The number of children in a family b The fabrics used to make clothing
¢ The time an athlete takes to run 100 metres d Shoe sizes

a Discrete There will be 0, 1, 2, 3, .... children.
b Non-numerical Data may be cotton, nylon or wool.
¢ Continuous The time will be recorded to the nearest 0.1 or

0.01 second, but the exact time can be any value.
d Discrete Shoe sizes could be 4, or 4 % or 5 .You can't have a size 4 % shoe.

You can use certain values to represent the information in a set
of data instead of looking at the whole set. Where there are two

middle numbers which are
) different, the median is the
arranged in order. midpoint of the two values.

*» The median is the middle value when the data are

* The mode is the value which occurs most often. :
For non-numerical data

* The range is the difference between the highest and there can still be a mode.

lowest values. Range = highest value — lowest value

Where possible, give the median, mode and range of these sets of data.
a Number of emails Jim received each day last week  1,2,1,0,0, 1
b Number of letters in Josie’s text messages 22,7,82,35,4,15, 28

a Put the valuesin order 0,0,1,1, 1,2
The median is 1. There are 6 values, so the 3rd and 4th values are in the middle.
The midpoint between 1 and 1 is also 1.

The mode is 1. 1 occurs the greatest amount of times.
The range is 2. Highest value = 2 and lowest value =0. 2 —0=2
b Put the values in order 4, 7 15, 22, 28, 35, 82
The median is 22. There are 7 values so the 4th value is in the middle. The 4th value is 22.
There is no mode. No value occurs more often than the others.

The range is 78. Highest value = 82 and lowest value = 4. 82 — 4 =78

Exercise 5a

1 Are the following discrete, continuous or non-numerical data?
a The length of steps you take when walking
b The number of stairs in the staircases in a building
¢ The colours of the cars in a car park
d The length of time that students in a class can hold their breath

2 Find the mode of these data sets.
a Rolls of adice: 2,5,5,6,3,2,5,1,6,4,5
b Costs of CDs Frank bought: £8.99, £12.99, £8.99, £4, £5, £8.99
¢ Colour of book covers on this bookcase

\

3 Find the median and the range of these data sets.
a Resting pulse rates of a group of Year 7 students:
61,71, 80, 66, 68
b Resting pulse rates of a group of Year 2 students:
93,78,81,81,71,95,82
¢ Pulse rates of a group of Year 7 students after running for 5 minutes:
113, 147,127,139, 122,135, 119

4 Find the median and range of these data sets.
a Daily temperature highs in one week in Bristol in
February (in °C):7,9,8,3,-1,5,5
b Daily temperature highs in one week in Sydney in
February (in °C): 27, 29, 26, 29, 31, 28, 29
¢ Cost of Jamie’s Christmas presents:
£3.99, £7, £5.60, £29.99, £6

5 Find the median and the range of the length of time each Bonil Beach, Sydney

business is open.
a The local library b A local supermarket

LIBRARY

Mow 1.00 p.m. - 8.00 p.m 7.00 awm. - 8.00 p.m.
Tues 10.00 v - 5.00 p.mu 7.00 wm. - 8.00 p.mv.

Weds 1.00 p.m. - 8.00 p.m. 7.00 . - 8.00 p.m.

7.00 v - 8.00 p.mu.
7.00 v - 8.00 p.nu.
8.00 wm. - 6.00 p.m.

8.00 wm. - 3.00 p.m. l

Thuwrs 9.00 v - 6.00 p.nu
Fri 10.00 v - 5.00 p.m.
Sat  9.00 . - 1.00 p.mu

a Find five numbers which have a mode of 7 and
a median of 6.

b Explain why it is not possible to find three numbers
with a mode of 7 and a median of 6.




+ Calculate the mean for discrete data Keywords
Average

When people talk about the ‘average’ and don’t say which Mean

one, they are usually referring to the mean.

The total of the values
e Mean =

The number of values
Test scores: 3, 4, 4,8, 8,9

3+4+4+8+8+9 36
Mean = : ZEZ

The mean does not have to be one of the data values, or even a
possible value in the context.

For example, in the 20062007 season, Manchester United
scored a mean of 2.18 goals per match. You can score 2 goals,
but how do you score 0.18 goal?

83 goals scored in

The mean was = 2.18 goals per game
38 games played
N
2 Find the mean of each set of data.
g' a Resting pulse rates of a group of Year 7 pupils:
‘>l<7 67,71,70, 66, 63, 71 beats per minute
©" b Cost of Christmas presents Jamie bought:
£3.99, £7, £5.60, £29.99, £6
a Total =67 +71 +70 + 66 + 63 + 71 = 408
Mean pulse rate = % = 68
b Total = £3.99 + £7 + £5.60 + £29.99 + £6 = £52.58.
Mean cost = £52.58 _ £10.52 (to the nearest penny)
N 5 J
*} Martina recorded her test scores for five maths tests during the TN
g' term. She calculated a mean score of 7.8. Unfortunately, she put T —-
¢l acup of tea on her record book and smudged one of her scores. 19 Jan ‘? Z‘
o bel'zn ’
2 Feb

What was the smudged score?
........................................................ . 9 Feb

5

1

For a mean of 7.8, the total mustbe 7.8 X 5 = 39. L’Fﬁb
The four known scores total 31 so the last one mustbe8. 39 —31 =28

~

Exercise 5b

1 Find the mean of each of these data sets.

2 The length of time between eruptions of Old Faithful geyser

a Resting pulse rates of a group of Year 7 students:
61,71, 80, 66, 68

b Resting pulse rates of a group of Year 2 students:
93,78,81,81,71,95, 82

¢ Pulse rates of a group of Year 7 students after running for 5 minutes:
113, 147,127,139, 122, 135, 119

in Yellowstone National Park is recorded on one day during
the park’s opening hours.

The times are (in minutes) 65, 89, 65, 95, 55, 89, 56, 92.
Calculate the mean length of time between eruptions that day.

A golf instructor asked each of his students to stand
100 metres from the flag. Using a rangefinder, he
measured their actual distances, in metres.

107, 95, 102, 110, 96, 98, 107, 93, 101, 91
Calculate
a therange
b the mean.

The number of Year 7 students present each day for two weeks is
159, 159, 153, 149, 152, 158, 161, 160, 161, 154.
a Calculate the mean number of Year 7 students present.
b There are 163 Year 7 students on the roll in the school.
Calculate the mean number of Year 7 students absent.

A psychologist measures the reaction times (in hundredths

of a second) of different groups of people under different

conditions.

Calculate the mean reaction time for each of the groups.

a Normal conditions: 16, 19, 15, 19, 22,17, 16, 17,21, 18, 17

b Using their non-writing hand to react: 19, 22, 23, 19, 17, 24, 27,21, 18
¢ Blindfolded: 20, 21, 18, 19, 23, 21, 24, 18, 17, 22, 19, 23, 20

d After two alcoholic drinks: 22, 19, 14, 21, 15, 26, 23, 19, 24

m Data Representing and interpreting data

a Find a set of five numbers which have a mode of 3, a median
of 5 and a range of 4.

b How many different sets of five numbers can you find
which have a mode of 5, a median of 5 and a range of 4?




» Construct a frequency table for discrete data
» Use a frequency table to find any average (mode,
median or mean) and the range

* A large set of data can be summarised in a frequency table.

* You can find the median from a frequency table by
counting a running total.

* You can find the mean from a frequency table by
multiplying each value by its frequency and adding the
results together, then dividing by the total frequency.

Keywords
Frequency Median
table Mode

Mean Range

example

-

Class 7C were asked how many pets they had. (" Number of pets | Frequen Cy\\
The frequency table shows their answers. 0 5
Calculate

a the range ! 7

b the mode 2 4

¢ the median S 3 .

d the mean of these data.

a The highest value is 3 pets, the lowest is 0 pets. 3 — 0 =3
The range is 3 pets.

b 8 students have 0 pets.
8 is the highest number in the frequency column.
The mode is 0 pets.

¢ There are 8 + 7 + 4 + 1 = 20 students, so the median is
between the 10th and 11th values. The 10th and 11th values
are both 1. The medianis 1 pet.

Total number of pets

d The mean =
Total number of students

COX8)+ (T XD+ 2X4)+BX1)

20
+
20 20

The mean is 0.9 pets.

The first row on the table
tells you that 8 students
have 0 pets.

Values 1-8 are 0 pets.
Values 9-15 are 1 pet.

The third row of the table
tells you that 4 students
have 2 pets. Between them,
they have 8 pets.

m Data Representing and interpreting data

Exercise 5¢

1 Sally writes down her scores as she throws a dice.
3,6,3,251,3,6,1,4,3,2,4,2,5,2,2
a Show this information in a frequency table.
b Write down the modal score.
¢ Calculate the median score.
d Calculate the range of the scores.

2 These are the ages of children in a day care centre.
2,3,41,4,2,52,3,3,45,1,5,3
a Show this information in a frequency table.
b Calculate the modal age of the children.
¢ Calculate the median age of the children.
d Calculate the range of the ages.
e Calculate the mean age of the children.

3 The number of letters in the words of a child’s
tirst reading book are
3,3,2,4,3,1,3,3,4,2,3,3,3,2
a Show this information as a frequency table.
b Calculate the modal number of letters in a word.
¢ Calculate the median number of letters in a word.
d Calculate the range of the number of letters in the words.
e Calculate the mean number of letters in a word.

4 For a Science project, Simon shells some peas and

records the number of peas in each pod.
3,4,3,8,2,3,6,7,2,7,55,3,3,7,8,3,4,5,6,2,8,3

a Show this information in a frequency table.
b Calculate the modal number of peas in each pod.
¢ Calculate the median number of peas.
d Calculate the range of the number of peas.
e Calculate the mean number of peas.

In a rugby team the mean weight of the 8 forwards is 95 kg

and the mean weight of the 7 backs is 83 kg.

a Bill says the mean weight of the team is 89 kg.
Is he correct? Explain your answer.

b If the median weight of the forwards is 95 kg and the
median weight of the backs is 83 kg, what can you say
about the median weight of the team?

J

Frequency tables




Exercise 5d

1 The table shows the average daily temperatures in °C in London and Sydney.

l > ( Jan | Feb Mar Apr May Jun Jul Aug Sep Oct Nov Decw
London 3.9 4.2 5.7 85 | 119 152 17 166 142 103 @ 6.6 4.8

* Understand and use information given on different
kinds of bar charts

* You can represent frequency using a bar chart.

Sometimes a comparative Sydney | 257 | 256 246 222 192 167 | 16 | 175 197 | 219 | 235 | 251

’ Y(-)u can use a comparative bar chart to compare bar chartis called a a Draw a comparative bar chart to represent this information.
different sets of data. multiple bar chart. :
b Compare the average temperatures in London and Sydney
. over the year.
The bar chart below shows how many students achieved = Number of ) \
grades A-E in their maths A level in 2006. The table Grade | candidates 2 The table shows the percc'entages of UK households with
shows how many students achieved grades A-E in their A 20 000 access to at least one car, in 1990 and in 2000.
English A level in the same year. B 20 000 (% of households h
a Add the English data to the bar chart. C 25000 1990] 2000 | Year
b Comment on what the chart tells you about the results - B o - RN
(0) orougns
for A level maths and English in 2006. . . .
. E 5000 ) 58 62 Metropolitan built-up areas
65 68 Large urban (population over 250 000) Age profiles of MPs
67 73 Medium urban (population 25 000 to 250 000) A
a N A level results 2006 Always include a key. pop : 700
30000 72 78 Small urban (population 3000 to 10 000)
25000
1 Rural
Number 20000 oMaths  The height of bar A for L 85 — ~ 6001 i
d(')(fi t 13838 1 DEnglish ~ English is 20 000 because a Draw a comparative bar chart to represent
candidates 1 20 000 candidates achieved this information. 500-
5000 7] grade A. . Age
0 : : : : , b Describe the change from 1990 to 2000.
A B C D E 070+
Grade The modal grade has the 3 The chart shows the ages of MPs in 1997 and 2005. Number 400 [E60-69
b The modal grade in maths was A. The modal grade highest bar. a i How many MPs were under 30 in 1997? of — Eigjg
in English was C. ii How many MPs were aged 30-39in 19972 M'® . [130-39
iii How many MPs were aged 40—49 in 19977 B 18-29
+ A stacked bar chart can be used to show how much Sometimes a stacked bar iv. How many MPs were under 50 in 1997? 2004
each group contributes to the total. i e B EanEE b How many MPs were under 50 in 2005?
or composite bar chart. .
¢ How may more MPs were under 60 in 1997 00—
From this graph, it is easy to tell A level results 2006 than in 2005?
that ther.e were more candidates Grades 0= > Year
for English than for maths. . B A 1997 2005
You can also see that more . English | | | . OB i ] ] ]
Subject oc Using the graph in question 3, do you think the average age

candidates got at least a grade B -
in English than in maths, but Maths [ 1 1 BE
more got A grades in maths.

of MPs was higher in 1997 or in 2005?
Give a reason for your answer.
Can you be sure from the information provided?

0
o)
c

9
©

c
0

0 20000 40000 60000 80000 100000
Number of candidates




& 59/‘ Reading and interpreting pie charts

» Understand and use information given on pie charts Keywords
Frequency
Pie chart

+ A pie chart is a circular chart divided into ‘slices’. Proportion

* If you know the total frequency, or the frequency of

Pie charts are useful
any one group, you can calculate the frequency of

when you want to know

each group. the proportion of each
category, compared to the
* You can use two pie charts to compare the relative whole.

size of the groups within each chart.

The pie charts show the GCSE maths and French grades
of the Year 11 students at a small school.
Thirty students achieved an A grade in maths.
a How many Year 11 students are there at the school?
b How many students achieved grades A*, B, C and D in maths?
¢ Did more students achieve grade A in French than
in maths? Explain your answer.

GCSE maths grades GCSE French grades

example

9

a 60 students You can see that half of the students
achieved an A grade. 30 X 2 = 60
Measure the A* sector with a protractor.

The angle is 30°. 22 x 60 = 5
360

There are 360° in a circle.

b A*: 5 students
B : 15 students The angle is 90°. % X 60 = 15
The angle is 48°. 28 60 =8
360
The angle is 12°. 12 we60=2
360

C : 8 students
D : 2 students

¢ The proportion of students achieving an A grade is greater
in French than in maths, but you cannot say whether the
number of students is greater because you don’t know
how many students took French GCSE.

-

m Data Representing and interpreting data

Exercise 5e

1 An airport classifies flight arrivals as early if

they land more than 5 minutes before the
scheduled time, and as late if they land more
than 5 minutes after it. The pie chart shows
information about the arrival times of a sample
of 100 flights. 10 planes landed early.

a How many planes were late?

b How many planes landed on time?

The pie chart shows the number of different
types of pets owned by the pupils in an
infants” school. There are 30 cats.

a How many pets are there altogether?

b How many dogs are there?

The pie charts show the type of film

preferred by the 15 girls and 20 boys

in class 7C.

a How many i girls ii boys like science
fiction/fantasy best?

b Comment on what else the pie charts tell
you about the types of film the girls and
boys in class 7C like best.

Favourite film type

Arrivals of flights

@ Early
[ On tim
[] Late

Pet ownership

D

E Dogs

[ Cats

] Fish

[] Rabbits & hamsters
[ Others

Favourite film type

(girls)

Film type

B Comedy

0 Action/adventure

[0 Science fiction/fantasy

0 Costume drama

(boys) ] Westerns

Computer spreadsheets make it easy

to produce very fancy ‘3-D’ charts.

What are the advantages and disadvantages
of this kind of chart?

4
<

J

Reading and interpreting pie charts



Exercise 5f

e s s el on e e el 1 The graph shows the average house prices in . Average house prices
London and in Northern Ireland between 300000 { .
« A time series can be plotted as a line graph to show 1975 and 2005. 5L N
you how something has changed over time. a Describe what has happened to the average _ 200000 1
house price in London over this period. Price (€) 150000 { X7
A new company making computer games sells shares on the b Describe what has happened to the 100000 ,X\_x," /X
stock market. The table shows the share price at hourly average house price in Northern Ireland 20000 A—X' :x:—s{._x_,_x—’x
intervals between 10:00 and 15:00 on the first day of trading. over this period. L s S A A
d ° FE LS SE S
( Time of day | 10:00 11:00 12:00 13:00 14:00 15:00\ Year
k Share price | £210  £270  £290 £3.50 £3.60 £3.20 J [ London - Northern Ireland|
a Plot these data on a line graph. 2 The table shows the life expectancy at birth for males and
b Estimate the share price at 12:30. females in the UK between 1981 and 2004.
¢ Can you tell from the graph what the highest ( Year | 1981 1986 1991 1996 1997 1998 1999 2000 2001 2002 2003 2004\

share price was? Explain your answer.
Males 708 | 719 | 732 | 743 | 745 | 748 | 75.0 | 754 | 75.7 | 759 | 76.3 | 76.6

a Plot a point showing the value at each Share price on first day of trading Females | 76.8 77.7 | 787 | 794  79.6  79.7 | 799  80.2 804 805  80.7 81.0
recorded time. Join them with a broken line. 4,00 . .
b £320  Read up from 12:30 on the Time axis a Plot two time series graphs on one set of axes to show
: : ' 3.50 - X=X, this information.
then across to the Share price axis. f)h::r: ¢ "¢ b Dls 1r}borma 1(.)n.1 " 4 diff 1 the tw
, X rice 3p | X escribe any similarities and differences you see in the two
c No. We don’t know t}.le share price at the (£) I Hme series.
times between the points. For example, 2501 s
between 14:00 and 15:00 it could have 200 —X = )
. . . > o .
risen beyond £3.60 (the highest O?Q § § S %@ § § <§ = Th_e graph shovys. the pe.rcentage of different age groups who
. - I XV I IX¥ IS i said that they visit the cinema at least once a month.
recorded price) before falling to £3.20. Time of day @ a Which age aroup does to the cinema _ N
T ge group g R Cinema visits, UK
< most often? 60 —
 Two time series can be plotted on the same graph. O Sanijit says that when he goes to the 50 I S0 Y
This helps you to compare the two sets of data. . booAN ,"
cinema, there are more people over 35 40 VLN I
than in any other age group. He says R S
The graph shows the number of traffic + Accident data for Sefton that th v h gt lc? P Y5 Percentage 30 T AR I
accidents at different times of day in 1401 X atthe graphs must be wrong. 20 (. P S e
y 1201 i b Assuming Sanijit is right in saying there Rt ! il Xaad SORN IR I S Lt
. /N Y g J g ying p ~ed -F
Sefton in 1980 and 2006. Comment on Number 100 Ak ear are more people over 35 when he goes 10 - - L
the similarities and differences of 907 x kx x X190 . . 0 F==dmecpenytt >
between the two series accidents , | 2 X e200g to the cinema, is he correct that the I 888333888 5S
. K A KY / o
© gg'x QW X% graphs must be wrong? 2222 9—; 2 228K
Ty o . ear
In both series there are more accidents in 0'—"§¥—"” T T T T T T > Explain your answer. Ages £-17-14 [115-24 [E-25-34 [= 35 and over
024681012141618202224 \ y

the morning and evening rush hours.
In 2006 there were fewer accidents and there
is no rise in the number of accidents around midnight.

Time of day (24-hour clock)



1 Are the following discrete, continuous or non-numerical data? 6 Show the data in question 5 on a bar chart.
a The heights of the buildings on Trafalgar Square
b The number of people in Trafalgar Square at different times E

¢ The cost of entry to exhibitions in the National Gallery 7 The pie charts show the bmi (body mass index) of males and females.

d The colours of the vehicles in Trafalgar Square at a particular time Male bmi in 2005 Female bmi in 2005 BMI
2 Find the median and range of each of these sets of data. B Under 18.5
a The resting pulse rates of a group of professional athletes: O 18.5-25
53,62,71,58, 61, 65,59, 67, 64, 64 ] 25.1-30
b The resting pulse rates of a group of accountants: [ 30.1-40
65,72, 68,79, 83, 63,59, 80, 69 ] Over 40
¢ The heights (in cm) of a group of professional athletes:
175,182, 184, 170, 186, 179, 180, 178, 179, 182
d The heights (in cm) of a group of accountants: a What percentage of male adults have a bmi which is
183,171,178,179, 183,177,179, 181, 174 over 18.5 but 25 or under?
b A bmi of over 30 is classed as obese.
E 3 Find the means of the sets of data in question 2 using a calculator. What.percentage of adult mal(?s were obese in 200‘1.3?
¢ Abmi of between 25.1 and 30 is classed as overweight.
What percentage of adult females were overweight in 2005?
E 4 The number of text messages sent in an hour by a group of
Year 7 students on a school trip is summarised in the table. 8 The graph shows the average annual Temperatures in central England 900-2000 AD
( Number of text messages | 0 1 2 3 4 5 W temperature in central England 1051
L Frequency (Boys) - 5 P " P 0 J at 50 year intervals from 900 AD 100
to 2000 AD. 9.5
Sieglaniey (LnlD) 2 E i 2 2 i a In which year was the lowest 9.0
Answer these questions for i the boys ii the girls. average annual temperature Average 8.9
a Write the modal number of text messages. recorded? temperature 8.0
b Write the range of the number of text messages. b By how much did the average 75
¢ Calculate the mean number of text messages. annual temperature drop ég
) ) L between 1200 AD and 1400 AD? '
5 Jamie goes on holiday to Milan in October. He records the . 6.0
_ . ¢ If the same drop in average annual < _
maximum temperature (in °C) each day. temperature takes place between 2000 AD S & & & & & &
17,17, 20, 21, 20, 18, 18, 19, 21, 21, 22, 19, 18, 17, 17 N N\ Y. )

and 2200 AD, what will the average annual
temperature be in 2200 AD?
d Estimate the average annual temperature in 1925.

a Show this information in a frequency table. Year (AD)
b Write the modal maximum temperature.

¢ Calculate the median maximum temperature.

d Calculate the range of the maximum temperatures.

e Calculate the mean maximum temperature.



5 Summary

Key indicators
* Interpret diagrams and graphs (including pie charts) Level 5

1 a Six students in Zeenat’s class calculate the distance from
their home to school.
The distances, in kilometres, are 7,2, 6,4, 1, 7.
Calculate the median distance.
b The mode of three numbers is 8.
The mean of the three numbers 7.
Find the three numbers.

Mandy’s answer v

1 ( 1)
Mandy finds the total of the a |,2,4,¢,7,7 Mandy puts the numbers
three numbers ) ~ Medianis 4 +¢) +2=5 kin numerical order )
b 7x3=2] p -
21-(8+§=5 «— | Mandyknows two of the
numbers are 8
The three wumbevs ave S, §, § ( \ y,
E 2 The graph shows at what time the 924:00
sun rises and sets in the American —
town of Anchorage, Alaska. 21:00 % N
7
/1
The day with the most hours of light 1800 N
is called the longest day. Copy and % | Sunset
complete these sentences, using 15:00
the information from the graph. Time 12:00
The longest day is in the month + ~.-777> Sunrise
of On this day, there are 03:00 NI L
about hours of daylight. 06:00 [ il
The shortest day is in the month St
. 03:00
of On this day, there are
about hours of daylight. 00:00

Feb Apr Jun  Aug Oct Dec
Month (21st of each month)

Key Stage 3 2004 3-5 Paper 1

m Data Representing and interpreting data



