
516 Maths Quest 7

STATiSTicS And probAbiliTy

      Representing and 
interpreting data 

      Topic      14 

14.1       Overview     
  Why learn this? 
 Understanding data helps us to make sense of graphs, charts and 
advertising material. The media often present statistics such as 
temperature charts, share market information and advertising claims. 
An understanding of statistics helps us to understand this information. 

   What do you know?   
1    THinK  List what you know about data. Use a thinking 

tool such as a concept map to show your list. 
2   pAir  Share what you know with a partner and then 

with a small group. 
3   SHArE  As a class, create a thinking tool such as a large 

concept map that shows your class’s knowledge of data.  

    Learning sequence  
14.1    Overview 
14.2   Classifying data 
14.3   Displaying data in tables 
14.4   Measures of centre and spread 
14.5   Representing data graphically 
14.6   Comparing data 
14.7   Review ONLINE ONLY       
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14.2     Classifying data     
 •   Each day, people in all types of professions are presented with various forms of 

information, called data, which will assist them in answering questions and planning 
for the future. 

 •  Statistics is the branch of mathematics that deals with the  collection ,  organisation , 
 display ,  analysis  and  interpretation  of data. These data are usually presented in 
numerical form. 

 •  Data may be classifi ed in the following ways.     

Data

Qualitative
Data which are placed in categories; that is, 

non-numerical form; such as hair colour, type 
of vehicle, and so on.

Quantitative
Data which are in numerical form; such 

as height, number of children in the 
family, and so on.

Nominal Ordinal Discrete Continuous

Need sub-groups 
to complete the 
description, such as 
hair colour: blonde, 
brown and so on.

Need a ranking to 
order the description, 
such as achievement 
levels: very high, 
high, satisfactory and 
so on.

Counted in exact 
values, such as goals 
scored in a football 
match, shoe size and 
so on. Values are 
often, but not always, 
whole numbers.

Measured in 
a continuous 
decimal scale, 
such as mass, 
temperature, 
length and 
so on.

   Digital docs 
  SkillSHEET 

 Distinguishing 
 qualitative from 

quantitative data 
   doc-6578   

 SkillSHEET 
 Distinguishing discrete 

from continuous data 
   doc-6579   

      Classify each of the following data using two selections from the following 
descriptive words: qualitative, quantitative, nominal, ordinal, discrete and 
continuous.  
a     The number of students absent from school  
b       The types of vehicle using a certain road  
c       The various pizza sizes available at a local takeaway  
d       The room temperature at various times during a particular day        

THinK WriTE

a 1 Determine whether the data 
are qualitative or quantitative.

a The data are quantitative as absences are 
represented by a number.

2 Determine whether the data 
are discrete or continuous.

The data are discrete as the number of 
absences can be counted and are exact 
values.

b 1 Determine whether the data 
are qualitative or quantitative.

b The data are qualitative as the types of 
vehicle need to be placed in non-numerical 
categories.

2 Determine whether the data 
are nominal or ordinal.

The data are nominal as there is no 
ranking or order involved.

 WorKEd EXAMplE  1 WorKEd EXAMplE  1 WorKEd EXAMplE  1
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Exercise 14.2   Classifying data 
   indiVidUAl pATHWAyS     

⬛ prAcTiSE
Questions:
1–8, 10

⬛ conSolidATE
Questions:
1–8, 10, 11

⬛ MASTEr
Questions:
1–11

⬛ ⬛ ⬛ Individual pathway interactivity int-4378 

  FlUEncy   
1  Match each word with its correct meaning:   

a discrete i placed in categories or classes
b qualitative ii counted in exact values
c ordinal iii data in the form of numbers
d continuous iv needs further names to complete the description
e quantitative v needs a ranking order
f nominal vi measured in decimal numbers.

  UndErSTAndinG  
2      WE1    Classify each of the following data using two words selected from the following 

descriptive words: qualitative, quantitative, nominal, ordinal, discrete and continuous.     
a  The population of your town or city  

b      The types of motorbike in a parking lot  

c      The heights of people in an identifi cation 
line-up  

d      The masses of babies in a group  

e      The languages spoken at home by 
students in your class  

f      The time spent watching TV  

g      The number of children in the 
families in your suburb  

h      The air pressure in your car’s 
tyres  

i      The number of puppies in 
a litter  

j      The types of radio program 
listened to by teenagers  

 rEFlEcTion    
  Why is it necessary to classify data 
into different categories?     

c 1 Determine whether the data 
are qualitative or quantitative.

c The data are qualitative as the pizza sizes 
need to be ranked in order ranging from 
small to family.

2 Determine whether the data 
are nominal or ordinal.

The data are ordinal as pizzas are ranked 
in order of size.

d 1 Determine whether the data 
are qualitative or quantitative.

d The data are quantitative as room 
temperature is represented by a number.

2 Determine whether the data 
are discrete or continuous.

The data are continuous as temperature 
can assume any value and measurement is 
involved.
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k The times for swimming 50 metres 

l The quantity of fish caught in a net 

m The number of CDs you own 

n The types of shops in a shopping centre 

o The football competition ladder at the end of each round 

p The lifetime of torch batteries 

q The number of people attending the Big Day Out 

r Final Year 12 exam grades 

s The types of magazine sold at a newsagency 

t Hotel accommodation rating 

3 Write a sentence explaining the difference between discrete and continuous data.  
Give an example of each.

4 List two examples of each of the following types of data:
a quantitative, discrete b qualitative, ordinal 

c quantitative, continuous d qualitative, nominal. 

5  MC  Data representing shoe (or rollerblade) 
sizes can be classified as:
A quantitative, continuous
b qualitative, nominal 

c qualitative, ordinal
d quantitative, discrete 

E none of the above 

6  MC  The data, points scored in a  
basketball game, can best be described as:
A discrete b continuous
c qualitative d ordinal E nominal

7  MC  An example of qualitative, ordinal data would be the:
A heights of buildings in Melbourne b number of pets in households 

c type of pets in households d birthday month of students in Year 7 

E number of hours spent playing sport 

rEASoninG
8 A fisheries and wildlife officer released 200 tagged trout into a lake. A week later, the 

officer took a sample of 50 trout and found that 8 of them were tagged. The officer can 
use this information to estimate the population of trout in the lake. How many trout are 
in the lake? Explain how you reached this answer.

9 Explain why data such as postal codes, phone numbers and driver’s licence numbers 
are not numerical data.

problEM SolVinG
10 The following questions would collect categorical data. Rewrite the questions so that 

you could collect numerical data.
a Do you read every day? 

b Do you play sport every day? 

c Do you play computer games every day? 

11 The following questions would collect numerical data. Rewrite the questions so that 
you could collect categorical data.
a On average, how many minutes per week do you spend on Maths homework? 

b How many books have you read this year? 

c How long does it take you to travel to school? 
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14.3         Displaying data in tables  
 •   Data can be displayed in a variety of forms. 
 •  Generally, data is fi rst organised into a table; then, a suitable graph is chosen as a visual 

representation.  

   Frequency distribution tables  
 •   One way of presenting data is by using a frequency distribution table. 
 • Frequency  is the number of times a result or piece of data occurs. 
 •  The  frequency distribution table  consists of three columns: score, tally and frequency.    

      A particular class was surveyed to � nd out the number of pets per household 
and the data were recorded. The raw data were:    
  0, 3, 1, 2, 0, 1, 0, 1, 2, 4, 0, 6, 1, 1, 0, 2, 2, 0, 1, 3, 0, 1, 2, 1, 1, 2.  
a     Organise the data into a frequency distribution table.  
b       How many households were included in the survey?  
c       How many households have fewer than 2 pets?  
d       Which is the most common number of pets?  
e       How many households have 3 or more pets?  
f       What fraction of those surveyed had no pets?        

THinK WriTE

a 1 Draw a frequency distribution table 
comprising three columns, headed score 
(that is, the number of pets), tally 
and frequency.

a
Score Tally Frequency

0 |||| || 7

1 |||| |||| 9

2 |||| | 6

3 || 2

4 | 1

5 0

6 | 1

Total 26

2 In the fi rst column list the possible 
number of pets per household 
(that is, 0 to 6).

3 Place a stroke in the tally column each 
time a particular score is noted.
Note: A score of 5 is denoted as 
a ‘gate post’ (that is, four vertical 
strokes and one diagonal stroke ||||).

4 Write the total tally strokes for each 
pet in the frequency column.

5 Calculate the total of the frequency 
column.

b The total of the frequency column gives 
the number of households surveyed.

b Twenty-six households were surveyed.

 WorKEd EXAMplE  2 WorKEd EXAMplE  2 WorKEd EXAMplE  2
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 Sometimes, the data may contain too many numerical values to list them all individually 
in the ‘score’ column. In this case, we use a range of values, called a  class interval , as our 
category. For example, the range 100–104 may be used to cater for all the values that lie 
within the range, including 100 and 104.  

      The data below show the ages of a number of mobile phone owners:  
  12, 11, 21, 12, 30, 26, 13, 15, 29, 16, 17, 17, 17, 21, 19, 12, 14, 16, 43, 18, 51, 25, 30, 
28, 33, 62, 39, 40, 30, 18, 19, 41, 22, 21, 48, 31, 33, 33, 34, 41, 18, 17, 31, 43, 42, 17, 
46, 23, 24, 33, 27, 31, 53, 52, 25  
a     Draw a frequency table to classify the given data. Use a class interval of 10; 

that is, ages 11–20, 21–30 and so on, as each category.  
b       How many people were surveyed?  
c       Which age group had the largest number of people with mobile phones?  
d       Which age group had the least number of people with mobile phones?  
e       How many people in the 21–30 age group own a mobile phone?        

 WorKEd EXAMplE  3 WorKEd EXAMplE  3 WorKEd EXAMplE  3

c 1 Calculate the number of households 
which have fewer than 2 pets.
Note: Fewer than 2 means 0 pets or 
1 pet.

c Fewer than two pets = 7 + 9
= 16

2 Answer the question. Sixteen households have fewer than 
2 pets.

d 1 Make a note of the highest value in the 
frequency column and check which score 
it corresponds to.

d The score with the highest frequency (that is, 9) 
corresponds to one pet.

2 Answer the question. The most common number of pets is one.

e 1 Calculate the number of households 
which have 3 or more pets.
Note: 3 or more means 3, 4, 5 or 6.

e 3 or more pets = 2 + 1 + 0 + 1
= 4

2 Answer the question. Four households have 3 or more pets.

f 1 Write the number of households with 
no pets.

f Households with no pets = 7

2 Write the total number of 
households surveyed.

Total number of households surveyed = 26

3 Defi ne the fraction and substitute the 
known values into the rule.

Households with no pets
Total number of households surveyed

= 7
26

4 Answer the question. Of the households surveyed 7
26

 have 
no pets.
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Exercise 14.3  Displaying data in tables 
   indiVidUAl pATHWAyS     

⬛ prAcTiSE
Questions:
1, 2, 3, 5, 6, 7, 16

⬛ conSolidATE
Questions:
1, 2, 3, 4, 5, 7, 9–11, 14, 16

⬛ MASTEr
Questions:
1, 2, 3–16

⬛ ⬛ ⬛ Individual pathway interactivity int-4379 

   Digital doc 
  Investigation 
 How many red 
M&Ms? 
   doc-3438   

 rEFlEcTion    
  What do you need to consider 
when selecting a class interval for a 
frequency distribution table?     

THinK WriTE

a 1 Draw a frequency distribution table. a
Age group Tally Frequency

11–20 |||| |||| |||| |||| 19

21–30 |||| |||| |||| 15

31–40 |||| |||| 10

41–50 |||| || 7

51-60 ||| 3

over 60 | 1

Total 55

2 In the fi rst column, list the possible 
age groups; that is, 11–20, 21–30 etc.

3 Systematically go through the results 
and place a stroke in the tally column 
each time a particular age group 
is noted.

4 Write the total tally of strokes for 
each age group in the frequency 
column.

5 Calculate the total of the frequency 
column.

b The total of the frequency column gives 
us the number of people surveyed.

b A total of 55 people were surveyed.

c 1 Make note of the highest value in 
the frequency column and check 
which age group it corresponds to.

c The 11–20 age group has the highest 
frequency; that is, a value of 19.

2 Answer the question. The 11–20 age group has the most 
number of people with mobile 
phones.

d 1 Make note of the lowest value in 
the frequency column and check 
which age group it corresponds to.
Note: There may be more 
than one answer.

d The over 60 age group has the lowest 
frequency; that is, a value 
of 1.

2 Answer the question. The over 60 age group has the least 
number of people with mobile 
phones.

e 1 Check the 21–30 age group in the 
table to see which frequency value 
corresponds to this age group.

e The 21–30 age group has a 
corresponding frequency of 15.

2 Answer the question. Fifteen people in the 21–30 age 
group own a mobile phone.
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FlUEncy
1  WE2  The number of children per household in a particular street is surveyed and the 

data recorded. The raw data are:
0, 8, 6, 4, 0, 0, 0, 2, 1, 3, 3, 3, 1, 2, 3,
2, 3, 2, 1, 2, 1, 3, 0, 2, 2, 4, 2, 3, 5, 2.
a Organise the data into a frequency distribution table. 

b How many households are included in the survey? 

c How many households have no children? 

d How many households have at least 3 children? 

e Which is the most common number of children? 

f What fraction of those surveyed have 4 children? 

2  WE3  Draw a frequency table to classify the following 
data on house prices. Use a class interval of 10 000; 
that is prices $100 000 to $109 000 and so on for each 
category. The values are: $100 000, $105 000, $110 000, $150 000, $155 000, $106 000, 
$165 000, $148 000, $165 000, $200 000, $195 000, $138 000, $142 000, $153 000, 
$173 000, $149 000, $182 000, $186 000.

UndErSTAndinG
3 Rosemary decided to survey the participants of her local gym about their preferred 

sport. She asked each participant to name one preferred sport and recorded her results: 
hockey, cricket, cricket, tennis, scuba diving, netball, tennis, netball, swimming, netball, 
tennis, hockey, cricket, lacrosse, lawn bowls, hockey, swimming, netball, tennis, netball, 
cricket, tennis, hockey, lacrosse, swimming, lawn bowls, swimming, swimming, 
netball, netball, tennis, golf, hockey, hockey, lacrosse, swimming, golf, hockey, netball, 
swimming, scuba diving, scuba diving, golf, tennis, cricket, cricket, hockey, lacrosse, 
netball, golf.
a Can you see any problems with the way Rosemary has displayed the data? 

b Organise Rosemary’s results into a frequency table to show the participants’  
preferred sports. 

c From the frequency table, find:
i the most preferred sport
ii the least preferred sport.

d Did any sport(s) have the same frequency? Did any sport(s) have the same frequency? 

4 Complete a frequency distribution table for each of the following.
a Andrew’s scores in Mathematics tests this semester are: 6, 9, 7, 9, 10, 7, 6, 5, 8, 9. 

b The number of children in each household of a particular street are: 2, 0, 6, 1, 1, 2, 1, 
3, 0, 4, 3, 2, 4, 1, 0, 2, 1, 0, 2, 0. 

c The masses (in kilograms) of students in a certain 
Year 7 class are: 46, 60, 48, 52, 49, 51, 60, 45, 54, 54, 
52, 58, 53, 51, 54, 50, 50, 56, 53, 57, 55, 48, 56, 53, 
58, 53, 59, 57. 

d The heights of students in a particular Year 7 class 
are: 145, 147, 150, 150, 148, 145, 144, 144, 147, 149, 
144, 150, 150, 152, 145, 149, 144, 145, 147, 143, 
144, 145, 148, 144, 149, 146, 148, 143. 

5 Use the frequency distribution table to answer the 
questions.
a How many participated in the survey? 

b What was the most frequent score? 

Score Tally Frequency

0 || 2

1 |||| 5

2 ||| 3

3 |||| |||| | 11

4 |||| ||| 8

5 |||| 4

Total
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c How many scored less than 3? 

d How many scored 3 or more? 

e What fraction of those surveyed scored 3? 

6 A random sample of 30 families was surveyed to find the number of high-school-aged 
children in each family. Below are the raw data collected:
2, 1, 1, 0, 2, 0, 1, 0, 2, 0, 3, 1, 1, 0, 0, 0, 1, 4, 1, 0, 0, 1, 2, 1, 2, 0, 3, 2, 0, 1.

a Organise the data into a frequency distribution table. 

b How many families have no children of high school age? 

c How many have 2 or more children of high school age? 

d Which score has the highest frequency? 

e What is the greatest number of high-school-aged children in the 30 families 
surveyed? 

f What fraction of families had 2 children of high school age? 

7 Draw a frequency table to classify the following data on students’ heights. Use a range 
of values (such as 140–144) as each category. The values are: 168 cm, 143 cm, 145 cm, 
151 cm, 153 cm, 148 cm, 166 cm, 147 cm, 160 cm, 162 cm, 175 cm, 168 cm, 143 cm, 
150 cm, 160 cm, 180 cm, 146 cm, 158 cm, 149 cm, 169 cm, 167 cm, 167 cm, 163 cm, 
172 cm, 148 cm, 151 cm, 170 cm, 160 cm.

8 Complete a frequency table for all vowels in the following paragraphs. 
Australian Rules Football is a ball game played by two teams of eighteen players 

with an ellipsoid ball on a large oval field with four upright posts at each end. Each 
team attempts to score points by kicking the ball through the appropriate posts (goals) 
and prevent their opponents from scoring. The team scoring the most points in a given 
time is the winner. Usually this period is divided into four quarters of play.

Play begins at the beginning of a quarter or after a goal, with a tap contest between 
two opposing players (rucks) in the centre of the ground after the umpire either throws 
the ball up or bounces it down.

Questions 9, 10 and 11 refer to the following information. A real estate agent has 
listed all the properties sold in the area in the last month as shown below. She wants to 
know what has been the most popular type of property from the following: 2 bedroom 
house, 4 bedroom house, 3 bedroom house, 2 bedroom unit, 4 bedroom house, 
1 bedroom unit, 3 bedroom house, 2 bedroom unit, 3 bedroom house, 1 bedroom unit, 
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2 bedroom unit, 3 bedroom house, 3 bedroom house, 
3 bedroom house, 2 bedroom unit, 1 bedroom unit.   

9      Complete a frequency table for the list given and 
work out which type of property was most popular. 

10         MC    The least popular type of property is the:   
A  1 bedroom unit b    2 bedroom unit 
c    2 bedroom house d    3 bedroom house 
E    4 bedroom house    

11         MC    The property which is half as popular as a 
2 bedroom unit is the:   
A  4 bedroom house b    3 bedroom house 
c    2 bedroom house d    1 bedroom unit 
E    none of these    

12         MC    The frequency column of a frequency table will:      
A  add up to the total number of categories 
b    add up to the total number of results given 
c    add up to the total of the category values 
d    display the tally 
E    none of these       

  rEASoninG 
13    This frequency table shows the percentage occurrence of the vowels in a particular 

piece of text. Two pieces of data are missing — those for O and U.  

Vowel Percentage 
frequency

A 22.7

E 27.6

I 19.9

O

U

 The occurrence of O is 2.6 times that of U. What are the two missing values? Show 
your working. 

14      Explain why tallies are drawn in batches of four vertical lines crossed by a 
fi fth one.    

  problEM SolVinG 
15    Four girls — Eugenie, Florence, Kim and Anthea — each prefer a different means of 

communication. Match the girls to one of the following: home phone, mobile with 
SMS messaging, email, mail. Use the following information: both Eugenie and 
Florence have no computer, though Florence is the only one with a mobile phone with 
SMS; also, Australia Post can collect mail from Kim and Florence. 

16      Place 6 crosses in the grid below so that there are exactly 2 crosses 
in each row and column. (There is more than one way to solve this 
problem.)     

   Digital doc 
  Spreadsheet 

 Frequency tally tables 
   doc-3437   

   Digital doc 
  WorkSHEET 14.1 

   doc-1978   
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14.4      Measures of centre and spread    
    Measures of centre 
 Three measures of centre are used to show how a set of data is grouped around a central 
point.
 •   The  mean  of a set of data is another name for the average. It is calculated by adding all 

the data values, and dividing by the number of values in the set of data. 
 •  The symbol for the mean is  x . 
 •  The  median  is the middle value of the data when the values are arranged in numerical 

order. 
 •  The  mode  of a set of data is the most frequently occurring value.  

    Mean 
 The mean, or average, of a set of values is the sum of all the values divided by the number 
of values.  

 cHAllEnGE 14.1  cHAllEnGE 14.1  cHAllEnGE 14.1  cHAllEnGE 14.1  cHAllEnGE 14.1  cHAllEnGE 14.1 
Score Frequency

0

1

2

3

4

Total

      For each of the following sets of data, calculate the mean   (x)  .  
a     5, 5, 6, 4, 8, 3, 4   b       0, 0, 0, 1, 1, 1, 1, 1, 4, 4, 4, 4, 5, 5, 5, 7, 7        

THinK WriTE

a 1 Calculate the total of 
the given values.

a Total of values = 5 + 5 + 6 + 4 + 8 
       + 3 + 4

= 35

2 Count the number of values. Number of values = 7

3 Defi ne the rule for the mean.
Mean = total of values

number of values
4 Substitute the known values 

into the rule and evaluate.
= 35

7

= 5

 WorKEd EXAMplE  4 WorKEd EXAMplE  4 WorKEd EXAMplE  4

   Digital docs 
  SkillSHEET 
 Finding the mean of 
ungrouped data 
   doc-6580   
 SkillSHEET 
 Finding the median 
   doc-6581   
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   Median 
 The median is the middle value for an odd number of data and the average of the two 
middle values for an even number of data.

  When determining the median:
1.   the values must be arranged in numerical order 
2.  there are as many values above the median as there are below it 
3.  for an even number of values, the median may not be one of the listed scores.    

b 1 Calculate the total of the given 
values. Take note of the number of 
times each value occurs. That is, 
0 occurs 3 times (3 × 0), 
1 occurs 5 times (5 × 1), 
4 occurs 4 times (4 × 4), 
5 occurs 3 times (3 × 5), 
7 occurs 2 times (2 × 7).

b Total of values = 3 × 0 + 5 × 1 + 4 × 4 
       + 3 × 5 + 2 × 7

 = 0 + 5 + 16 + 15 + 14
 = 50

2 Count the number of values.
Note: Although zero has no 
numerical value, it is still 
counted as a piece of data 
and must be included in the 
number of values tally.

Number of values = 17

3 Defi ne the rule for the mean. Mean = total of values
number of values

4 Substitute the known values 
into the rule and evaluate.

= 50
17

= 2.941 176471

5 Round the answer to 1 decimal 
place.
Note: The mean doesn’t necessarily 
have to be a whole number or 
included in the original data.

= 2.9

      Find the median for the following sets of data:  
a     5, 4, 2, 6, 3, 4, 5, 7, 4, 8, 5, 5, 6, 7, 5   b       8, 2, 5, 4, 9, 9, 7, 3, 2, 9, 3, 7, 6, 8.        

THinK WriTE

a 1 Arrange the values in ascending order. a

2 Select the middle value.
Note: There are an odd number of 
values; that is, 15. Hence, the eighth 
value is the middle number or median.

2, 3, 4, 4, 4, 5, 5, 5 , 5, 5, 6, 6, 
7, 7, 8

3 Answer the question. The median of the scores is 5.

 WorKEd EXAMplE  5 WorKEd EXAMplE  5 WorKEd EXAMplE  5
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   Mode 
 The mode is the most common value in a set of data. Some sets of data have more than 
one mode, or no mode at all; that is, there is no value which corresponds to the highest 
frequency, as all values occur once only.  

b 1 Arrange the values in ascending order. b

2 Select the middle values.
Note: There are an even number of 
values; that is, 14. Hence, the sixth and 
seventh values are the middle numbers.

2, 2, 3, 3, 4, 5, 6 ,  7 , 7, 8, 8, 
9, 9, 9

3 Obtain the average of the two middle values.
Note: Add the two middle values and divide 
the result by 2.

Median = 6 + 7
2

= 13
2

 (or 6 1
2
)

4 Answer the question. The median of the scores is 6 1
2
 

or 6.5.

      Find the mode of the following scores:  
a     2, 3, 4, 5, 5, 6, 6, 7, 8, 8, 8, 9     b        12, 18, 5, 17, 3, 5, 2, 10, 12  
c       42, 29, 11, 28, 21.        

THinK WriTE

a 1 Look at the set of data and highlight 
any values that have been repeated.

a 2, 3, 4, 5 , 5 , 6 , 6 , 7 , 8 , 8 , 8 , 9

2 Choose the value which has 
been repeated the most.

The numbers 5 and 6 occur twice. 
However, the number 8 occurs three 
times.

3 Answer the question. The mode for the given set of values 
is 8.

b 1 Look at the set of data and highlight 
any values that have been repeated.

b 12 , 18, 5 , 17, 3, 5 , 2, 10, 12

2 Choose the value(s) which have 
been repeated the most.

The number 5 occurs twice. 
The number 12 occurs twice.

3 Answer the question.
Note: Some sets have more than one 
mode. The data set is called bimodal 
as two values were most common.

The mode for the given set of 
values is 5 and 12.

c 1 Look at the set of data and highlight 
any values that have been repeated.

c 42, 29, 11, 28, 21

2 Answer the question.
Note: No mode is not the same as 
having a mode which equals 0.

No values have been repeated. The 
set of data has no mode since none 
of the scores correspond to a highest 
frequency. Each of the numbers 
occurs once only.

 WorKEd EXAMplE  6 WorKEd EXAMplE  6 WorKEd EXAMplE  6
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   Measures of spread    
 These measures indicate how far data values are spread from the centre, or from each 
other. There are several measures, but the appropriate one to discuss at this stage is the 
range.  

 Range 
 The  range  of a set of values is the difference between the highest and lowest values.  

Exercise 14.4   Measures of centre 
and spread  
   indiVidUAl pATHWAyS     
                   

⬛ prAcTiSE
Questions:
1–7, 10, 11, 15, 18, 28

⬛ conSolidATE
Questions:
1–5 column 2, 7–10, 16, 20, 22, 
24, 26, 27, 28 

⬛ MASTEr
Questions:
1b, h, j, 2d, f, 3b, f, i, 4b, f, j, 5b, 
d, f, g, j, 7–28

⬛ ⬛ ⬛ Individual pathway interactivity int-4380 

  FlUEncy  
1      WE4a    For each of the following sets of data, calculate the mean.   

a  3, 4, 5, 5, 6, 7 b      5, 6, 7, 5, 5, 8 c      4, 6, 5, 4, 2, 3  

d      3, 5, 6, 8, 7, 7 e      5, 4, 4, 6, 2, 3 f      2, 2, 2, 4, 3, 5  

g      12, 10, 13, 12, 11, 14 h      11, 12, 15, 17, 18, 11 i      12, 15, 16, 17, 15, 15  

j      10, 14, 12, 12, 16, 14       

2      WE4b    For each of the following sets of data, calculate the mean. 
  Hint:  Use the grouping of values to help you.   
a  9, 9, 7, 7 b      2, 2, 2, 4, 4, 4 c      4, 4, 3, 3, 5, 5  

d      1, 1, 2, 3, 3 e      1, 2, 2, 4, 4, 5 f      1, 2, 2, 5, 5, 6, 7  

g      9, 9, 8, 8, 7, 1, 1, 1, 1 h      3, 3, 3, 1, 1, 1, 2, 2, 2 i      4, 4, 5, 5, 8, 8, 1, 1, 9  

j      2, 2, 2, 3, 3, 3, 3, 6       

   Interactivity 
  Measures of centre 

   int-2352   

      Find the range of the following data.  
  12, 76, 35, 29, 16, 45, 56        

THinK WriTE

1 Obtain the highest and lowest values. Highest value = 76
Lowest value = 12

2 Defi ne the range. Range = highest value − lowest value

3 Substitute the known values into the rule. = 76 − 12

4 Evaluate. = 64

5 Answer the question. The set of values has a range of 64.

 WorKEd EXAMplE  7 WorKEd EXAMplE  7 WorKEd EXAMplE  7

 rEFlEcTion    
  Why do we need to summarise 
data by calculating measures 
of centre and spread?     
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3 WE5a    Find the middle value (median) for the following sets of data, by carefully 
ordering the values fi rst.   
a  3, 3, 4, 5, 5, 6, 7 b      1, 2, 2, 3, 4, 8, 9 
c      1, 2, 5, 6, 8, 8, 9 d      2, 2, 2, 3, 3, 4, 5 
e      5, 5, 6, 6, 7, 7, 8, 9, 9 f      7, 7, 7, 10, 11, 12, 15, 15, 16 
g      4, 3, 5, 3, 4, 4, 3, 5, 4 h      1, 2, 5, 4, 1, 1, 1, 2, 5 
i      1, 2.5, 5, 3.4, 1, 2.4, 5 j      1.2, 1.5, 1.4, 1.8, 1.9    

4 WE5b    Find the middle value (median) for the following sets of data, by carefully 
ordering the values fi rst. Note there is an even number of values.      
a  1, 1, 2, 2, 4, 4 b      1, 2, 2, 2, 4, 5 c      4, 5, 5, 5, 6, 7 
d      4, 5, 7, 7, 8, 9 e      1, 2, 2, 3, 3, 4 f      2, 4, 4, 6, 8, 9 
g      1, 5, 7, 8 h      2, 4, 5, 7, 8, 8, 9, 9 i      1, 4, 7, 8 
j      1, 5, 7, 8, 10, 15    

5 WE6    Find the mode for each of the following sets of data.   
a  3, 3, 4, 4, 4, 5, 6 b      2, 9, 8, 8, 4, 5 c      1, 1, 2, 2, 2, 3 
d      4, 6, 4, 2, 7, 3 e      2, 4, 3, 6, 2, 4, 2 f      4, 8, 8, 3, 3, 4, 3, 3 
g      6, 2, 12, 10, 14, 14, 10, 12, 10, 12, 10, 12, 10 
h      7, 9, 4, 6, 26, 71, 3, 3, 3, 2, 4, 6, 4, 25, 4 
i      2, 2, 3, 4, 4, 9, 9, 9, 6 
j      3, 7, 4, 3, 4, 3, 6, 3    

6 WE7       a  Find the range of the following: 15, 26, 6, 38, 10, 17. 
b      Find the range of the following: 12.8, 21.5, 1.9, 12.0, 25.4, 2.8, 1.3.    

  UndErSTAndinG 
7 MC    The mean for the data 5, 5, 6, 7, 2 would be found by:   

A  adding all the results and multiplying by the number of results 
b    adding all the results and dividing by the number of results 
c    adding all the results 
d    choosing the middle result 
E    ordering the results, then choosing the middle result   

8 MC    When fi nding the mean of a set of data:   
A  zeroes do not matter at all 
b    zeroes must be counted in the number of results 
c    zeroes must be added to the total as they will change it 
d    zeroes will make the mean zero 
E    none of these is true   

9 MC    For the following set of data, 2.6, 2.8, 3.1, 3.7, 4.0, 4.2:   
A  the mean value for the data will be above 4.2 
b    the mean value for the data will be below 2.6 
c    the mean value for the data will be between 2.6 and 3.0 
d    the mean value for the data will be between 3.0 and 4.0 
E    the mean value for the data will be between 4.0 and 4.2   

10 MC    Which of the following is a correct statement?   
A  The mean, median and mode for any set of data will always be the same value. 
b    The mean, median and mode for any set of data will never be the same value. 
c    The mean, median and mode for any set of data must always be close in value. 
d    The mean, median and mode for any set of data are usually close in value. 
E    None of these statements is true.   

11 MC    The range of the following set of numbers: 16, 33, 24, 48, 11, 30, 15, is:   
A  48 b    59 c    37 d    20 E    11   

   Digital docs 
  Spreadsheets 
  Mean  
   doc-3434   
  Median  
   doc-3435   
  Mode  
   doc-3436   
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12 Eleanor wanted to know what her mathematics test average was. Her teacher said 
that she used the mean of her test results to calculate the end-of-year mark. Eleanor’s 
test results (percentages) were: 89, 87, 78, 75, 89, 94, 82, 93, 78. What was her 
mathematics test mean?

13 The number of shoes inspected by a factory worker in an hour was counted over a 
number of days’ work. The results are as follows: 105, 102, 105, 106, 103, 105, 105, 
102, 108, 110, 102, 103, 106, 107, 108, 102, 105, 106, 105, 104, 102, 99, 98, 105, 102, 
101, 97, 100.

What is the mean number of shoes checked by this worker in one hour? Round your 
answer to the nearest whole number.

14 The number of students in the cafeteria each lunchtime was surveyed for 2 weeks.  
The results were as follows: 52, 45, 41, 42, 53, 45, 47, 32, 52, 56.

What was the mean number of students in the cafeteria at lunchtime in that 
fortnight? Round your answer to the nearest whole number.

15 A cricketer had scores of 14, 52, 35, 42 and 47 in her 
last 5 innings. What is her mean score?

16 Tom thinks that the petrol station where he buys his 
petrol is cheaper than the one where his friend Sarah 
buys her petrol. They begin to keep a daily watch on 
the prices for 4 weeks and record the following prices 
(in cents per litre).
Tom: 75.2, 72.5, 75.2, 75.3, 75.4, 75.6, 72.8, 

73.1, 73.1, 73.2, 73.4, 75.8, 75.6, 73.4, 
73.4, 75.6, 75.4, 75.2, 75.3, 75.4, 76.2, 
76.2, 76.2, 76.3, 76.4, 76.4, 76.2, 76.0

Sarah: 72.6, 77.5, 75.6, 78.2, 67.4, 62.5, 75.0, 
75.3, 72.3, 82.3, 75.6, 72.3, 79.1, 70.0, 
67.8, 67.5, 70.1, 67.8, 75.9, 80.1, 81.0, 
58.5, 68.5, 75.2, 68.3, 75.2, 75.1, 72.0
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a Calculate the mean petrol prices for Tom and Sarah.
b Which station sells cheaper petrol on average?
c Why might Tom have been misled? 

17 Peter has calculated his mean score for history to be 89%, based on five tests.  
If he scores 92% in the sixth test, what will his new mean score be?

18 Kim has an average (mean) score of 72 in Scrabble. He has played six games.  
What must he score in the next game to keep the same average?

19 A clothing company wanted to know the 
size of jeans that should be manufactured in 
the largest quantities. A number of shoppers 
were surveyed and asked their jeans size. 
The results were: 13, 12, 14, 12, 15, 16, 14, 
12, 15, 14, 12, 14, 13, 14, 11, 10, 12, 13, 
14, 14, 10, 12, 14, 12, 12, 10, 8, 16, 17, 12, 
11, 13, 12, 15, 14, 12, 17, 8, 16, 11, 12, 13, 
12, 12.
a What is the mode of these data? 

b Why would the company be more 
interested in the mode than the mean or 
median values? 

20 Jennifer wants to ensure that the mean 
height of her jump in the high jump for  
10 jumps is over 1.80 metres.
a If her jumps so far have been (in metres) 1.53, 1.78, 1.89, 1.82, 1.53, 1.81, 1.75, 

1.86, 1.82, what is her current mean? 

b What height must she jump on the tenth jump to achieve a mean of 1.80? 

c Is this likely, given her past results? 

21 The local football team has been doing very well. They want to advertise their average 
score (to attract new club members). You suggest that they use the mean of their past 
season’s game scores. They ask you to find that out for them. Here are the results.
Game scores for season (totals):
110, 112, 141, 114, 112, 114, 95, 75, 58, 115, 116, 115, 75, 114, 78, 96, 78, 115, 112, 
115, 102, 75, 79, 154, 117, 62.
a What was their mean score? 

b Would the mode or median have been a ‘better’ average to use for the 
advertisement? 

rEASoninG
22 A group of three children have a mean 

height of 142 cm. The middle height is the 
same as the mean. The tallest child leaves 
the group, and is replaced by a child with 
the same height as the shortest child. The 
mean height of this group of three children 
is now 136 cm.

What are the heights of the four children? 
Explain how you reached the answer.

23 Find five whole numbers that have a mean 
of 10 and a median of 12.
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14.5  Representing data graphically
 • Graphs are a useful way of displaying data, or numerical information. Newspapers, 

magazines and TV frequently display data as graphs.
 • All graphs should have the following features:
1. a title — to tell us what the graph is about
2. clear labels for the axes — to explain what is being shown
3. evenly scaled axes — if the graph has numerical axes, they must have a scale, which 

must stay constant for the length of the axes and the units that are being used should 
be indicated

4. legends — these are not always necessary, but are necessary when any symbols or 
colours are used to show some element of the graph.

Column and bar graphs
 • Columns and bar graphs use categories to divide the results into groups.
 • The frequency for each category determines the length of the bar, or height of the 

column.
 • It is easiest to graph the data from a frequency table.

Column graphs
Column graphs should be presented on graph paper and have:
1. a title
2. labelled axes which are clearly and evenly scaled
3. columns of the same width

24 The mean of 5 different test scores is 15. What are the largest and smallest possible test 
scores, given that the median is 12? All test scores are whole numbers.

25 The mean of 5 different test scores is 10. What are the largest and smallest possible 
values for the median? All test scores are whole numbers.

26 The mean of 9 different test scores that are whole numbers and range from 0 to 100 
is 85. The median is 80. What is the greatest possible range between the highest and 
lowest possible test scores?

problem Solving
27 The club coach at a local cycling track was overheard saying that he felt at least half 

the cyclists were cycling at a speed of 30 km/h or more. The speeds (in km/h) of the 
club cyclists were recorded as follows.
31, 22, 40, 12, 26, 39, 49, 23, 24, 38, 27, 16, 25, 37, 19, 25, 45, 23, 17, 20, 34, 19, 24, 
15, 40, 39, 11, 29, 33, 44, 29, 50, 18, 22, 51, 24, 19, 20, 30, 40, 49, 29, 17, 25, 37, 25, 
18, 34, 21, 20, 18
Is the coach correct in making this statement? First round each of these speeds to the 
nearest 5 km/h.

28 Gavin records the amount of rainfall in millimetres each day over a two-week period. 
Gavin’s results are:
11, 24, 0, 6, 15, 0, 0, 0, 12, 0, 0, 127, 15, 0.
a What is the mean rainfall for the two-week period? 

b What is the median rainfall? 

c What is the mode of the rainfall? 

d Which of the mean, median and mode is the best measure of the typical rainfall? 
Explain your choice. 
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4.  an even gap between each column 
5.  the fi rst column beginning half a unit (that is, half the column width) from the vertical 

axis.    

   Bar graphs 
Bar graphs  are drawn in a similar manner to column graphs. However, there is one major 
difference. To draw a bar graph, numbers are placed on the horizontal axis and categories 
on the vertical axis. Therefore, instead of having vertical columns we have horizontal bars. 

 When drawing bar graphs, they should be presented on graph paper and have:
1.   a title 
2.  labelled axes which are clearly and evenly scaled 
3.  horizontal bars of the same width 
4.  an even gap between each horizontal bar 
5.  the fi rst horizontal bar beginning half a unit (that is, half the bar width) above the 

horizontal axis.   

    Dot plots  
 • Dot plots  can be likened to picture graphs where each piece of data or score is 

represented by a single dot. 

      Beth surveyed the students in her 
class to fi nd out their preferences 
for the school uniform. Her results 
are shown in the table at right. 
Construct a column graph to 
display the results.    
      

THinK drAW

1 Rule a set of axes on graph paper. Provide a title for 
the graph. Label the horizontal and vertical axes.
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Uniform preferences

2 Scale the horizontal and vertical axes. Note: Leave 
a half interval at the beginning and end of the graph; 
that is, begin the fi rst column half a unit from the 
vertical axis.

3 Draw the fi rst column so that it reaches a vertical 
height corresponding to 8 people. Label the section 
of the axis below the column as ‘White shirt and 
black skirt/trousers’.

4 Leave a gap (measuring one column width) between 
the fi rst column and the second column.

5 Repeat steps 3 and 4 for each of the remaining 
uniform types.

 WorKed eXAmple  8 WorKed eXAmple  8 WorKed eXAmple  8

Type of uniform Tally Frequency

White shirt and black skirt/trousers |||| ||| 8

Blue shirt and black skirt/trousers ||| 4

Blue shirt and navy skirt/trousers |||| |||| || 12

White shirt and navy skirt/trousers |||| 5

Total 29

c14RepresentingAndInterpretingData.indd   535 18/05/16   2:32 AM

SAMPLE
 E

VALU
ATIO

N O
NLY



536 Maths Quest 7

STATiSTicS And probAbiliTy

 •  Dot plots consist of a horizontal axis that is labelled and evenly scaled, and each data 
value is represented by a dot. 

 •  Dot plots give a quick overview of a particular distribution. They show clustering, 
extreme values, and help to determine whether data should be grouped. 

 •  If a score is repeated in a dot plot, a second dot is placed directly above the previous one. 
Once all values have been recorded, the data points, if neatly drawn and evenly spaced, 
resemble columns placed over a number line. 

 •  Sometimes extreme values occur in a data set. They appear to be not typical of the rest 
of the data, and are called  outliers . Sometimes they occur because measurements of the 
data have been incorrectly recorded. They serve as a reminder to always check the data 
collected.    

   Stem-and-leaf plots  
 •   When data are being displayed, a stem-and-leaf plot may be used as an alternative to the 

frequency distribution table. 
 •  Sometimes ‘stem-and-leaf plot’ is shortened to ‘stem plot’. 

      Over a 2-week period, the number of packets of 
potato chips sold from a vending machine each 
day was recorded:     10, 8, 12, 11, 12, 18, 13, 11, 
12, 11, 12, 12, 13, 14.    
a     Draw a dot plot of the data.  
b       Comment on the distribution.        

THinK WriTe

a 1 Use a scaled number line to 
include the full range of data 
recorded.

a

98 10 11 12 13 14 15 16 17 18

2 Place a dot above the appropriate 
scale number for each value 
recorded.

b Comment on interesting features 
of the dot plot, such as the range, 
clustering, extreme values and any 
practical conclusions that fi t the 
situation.

b For the given dot plot:
The scores extend from 8 to 18, that 
is, a range of ten.
Mostly between 11 to 13 packets 
were sold.
Sales of 8 and 18 packets of chips 
were extremely low.
A provision of 20 packets of chips 
each day should cover the most 
extreme demand.

 WorKed eXAmple  9 WorKed eXAmple  9 WorKed eXAmple  9
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 •  Each piece of data in a stem plot is made up of two components: a stem and a leaf. 
For example, the value 28 is made up of a tens component (the stem) and the units 
component (the leaf) and would be written as:   

Stem Leaf

2 8

 •  It is important to provide a key when drawing up stem plots, as the plots may be used to 
display a variety of data, that is, values ranging from whole numbers to decimals. 

 •  Ordered stem plots are drawn in ascending order.    

      Prepare an ordered stem plot for each of the following sets of data.  
a     129, 148, 137, 125, 148, 163, 152, 158, 172, 139, 162, 121, 134  
b       1.6, 0.8, 0.7, 1.2, 1.9, 2.3, 2.8, 2.1, 1.6, 3.1, 2.9, 0.1, 4.3, 3.7, 2.6        

THinK WriTe

a 1 Rule two columns with the headings ‘Stem’ and 
‘Leaf’.

a Key:  12 | 1 = 121

Stem Leaf

12 9 5 1

13 7 9 4

14 8 8

15 2 8

16 3 8

17 2

2 Include a key to the plot that informs the reader of 
the meaning of each entry.

3 Make a note of the smallest and largest values of 
the data (that is, 121 and 172 respectively). List the 
stems in ascending order in the fi rst column (that is, 
12, 13, 14, 15, 16, 17).
Note: The hundreds and tens components of the 
number represent the stem.

4 Systematically work through the given data and 
enter the leaf (unit component) of each value in a 
row beside the appropriate stem.
Note: The fi rst row represents the interval 120–129, 
the second row represents the interval 130–139 and 
so on.

5 Redraw the stem plot so that the numbers in each 
row of the leaf column are in ascending order.

Key:  12 | 1 = 121

Stem Leaf

12 1 5 9

13 4 7 9

14 8 8

15 2 8

16 3 8

17 2

 WorKed eXAmple  10 WorKed eXAmple  10 WorKed eXAmple  10
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 The advantage of using a stem plot compared with a grouped frequency distribution 
table is that all the original data are retained. It is therefore possible to identify smallest 
and largest values, as well as repeated values. Measures of centre (such as mean, median 
and mode) and spread (range) are able to be calculated. This cannot be done when values 
are grouped in class intervals. When two sets of data are related, we can present them as 
back-to-back stem plots.  

b 1 Rule the stem and leaf columns and include a key. b Key:   0 | 1 = 0.1

Stem Leaf

0 8 7 1

1 6 2 9 6

2 3 8 1 9 6

3 1 7

4 3

2 Make a note of the smallest and largest values of 
the data (that is, 0.1 and 4.3 respectively). List the 
stems in ascending order in the fi rst column (that is, 
0, 1, 2, 3, 4).
Note: The units components of the decimal 
represent the stem.

3 Systematically work through the given data and 
enter the leaf (tenth component) of each decimal in 
a row beside the appropriate stem.
Note: The fi rst row represents the interval 0.1– 0.9, 
the second row represents the interval 1.0–1.9 and 
so on.

4 Redraw the stem plot so that the numbers in each 
row of the leaf column are in ascending order to 
produce an ordered stem plot.

Key:   0 | 1 = 0.1

Stem Leaf

0 1 7 8

1 2 6 6 9

2 1 3 6 8 9

3 1 7

4 3

      The ages of male and female groups using a ten-pin 
bowling centre are listed.  

  Males: 65, 15, 50, 15, 54, 16, 57, 16, 16, 21, 17, 28, 
17, 27, 17, 22, 35, 18, 19, 22, 30, 34, 22, 31, 43, 23, 
48, 23, 46, 25, 30, 21.  

  Females: 16, 60, 16, 52, 17, 38, 38, 43, 20, 17, 45, 
18, 45, 36, 21, 34, 19, 32, 29, 21, 23, 32, 23, 22, 23, 
31, 25, 28.    

  Display the data as a back-to-back stem plot and 
comment on the distribution.        

 WorKed eXAmple  11 WorKed eXAmple  11 WorKed eXAmple  11
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THinK WriTe

1 Rule three columns, headed  
Leaf (female), Stem and  
Leaf (male).

Key: 1 | 5 = 15

Leaf Stem Leaf

(female) (male)

9 8 7 7 6 6 1 5 5 6 6 6 7 7 7 8 9

8 5 3 2 3 3 1 9 1 0 2 1 8 7 2 2 2 3 3 5 1

1 2 2 4 6 8 8 3 5 0 4 1 0

5 5 3 4 3 8 6

2 5 0 4 7

0 6 5

2 Make a note of the smallest 
and largest values of both 
sets of data (15 and 65). List 
the stems in ascending order 
in the middle column.

3 Beginning with the males, work 
through the given data and 
enter the leaf (unit component) 
of each value in a row beside 
the appropriate stem.

4 Repeat step 3 for the females’  
set of data.

5 Include a key to the plot that 
informs the reader of the 
meaning of each entry.

6 Redraw the stem plot so that the 
numbers in each row of the leaf 
columns are in ascending order.  
Note: The smallest values are 
closest to the stem column 
and increase as they move 
away from the stem.

Key: 1 | 5 = 15

Leaf Stem Leaf

(female) (male)

9 8 7 7 6 6 1 5 5 6 6 6 7 7 7 8 9

9 8 5 3 3 3 2 1 1 0 2 1 1 2 2 2 3 3 5 7 8

8 8 6 4 2 2 1 3 0 0 1 4 5

5 5 3 4 3 6 8

2 5 0 4 7

0 6 5

7 Comment on any 
interesting features.

The youngest male attending the ten-pin 
bowling centre is 15 and the oldest 65; the 
youngest and oldest females attending the  
ten-pin bowling centre are 16 and 60 
respectively. Ten-pin bowling is most popular 
for men in their teens and 20s, and for females 
in their 20s and 30s.
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   Pie graphs  
 •   Pie graphs are also called pie charts or sector graphs because they are made up of sectors 

of a circle. 

40

5
10

10

15

20

Dance

Country

Classical

Top 20

Alternative

Children’s

Types of CD sold in a music shop on a
Saturday morning

  

 •  The pie graph shown above has six different sectors. 
 •  Sectors should be ordered from largest to smallest in a clockwise direction (from 

12 o’clock). 
 •  Each sector must be labelled appropriately either on the graph or using a legend.  

   Calculating the angle for each sector:
   The angle for each sector is determined by fi rst calculating 
the fraction for each category. 
 For example, in the following pie graph:  

 •   category A contains  1
4
  of the data, so it occupies  1

4
  of the 

circle 
 •  category B contains  4

12
  or  1

3
  of the data, so it occupies 

 4
12

  or  1
3
  of the circle.   

Category Frequency Fraction of total Angle at centre of circle

A 3
3

12
= 1

4
1
4

× 360° = 90°

B 4
4

12
= 1

3
1
3

× 360° = 120°

C 5
5

12
5

12
× 360° = 150°

Total 12

 •  A protractor is needed to draw the angles for each sector. 
 •  Remember that there are  360°  in a circle.    

      Of 120 people surveyed about where they would prefer to spend their holidays this 
year, 54 preferred to holiday in Australia, 41 preferred to travel overseas and 25 
preferred to stay at home. Represent the data as a pie graph.        

 WorKed eXAmple  12 WorKed eXAmple  12 WorKed eXAmple  12

A

C

B
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THinK WriTe

1 Draw a table to collate the data  
and calculate the angle for each  
sector.
 • Find the total number of people 

surveyed. The total of the 
category frequencies is  
120, so 120 people were 
surveyed. Write 120 as the  
total of the ‘Frequency’  
column, as shown in blue.

 • Find the fraction that each 
category is of the total  
number of people surveyed.  
The category ‘Australia’ contains 
54 out of the 120 people 
surveyed, so write 54

120
 in the 

‘Fraction of data set’ column,  
as shown in red.

 • Find the fractional amount of 
360° for each category. The 
‘Australia’ category contains 
54 of the 120 of the people 
surveyed, so it will take up 54

120
 

of the circle or 54
120

 of 360°, as 
shown in green.

Category Frequency
Fraction 

of data set Angle of centre of circle

Australia 54 54
120

54
1120

×
3360°

1
= 162°

Overseas 41 41
120

41
1120

×
3360°

1
= 123°

At home 25 25
120

25
1120

×
3360°

1
= 75°

Total 120

2 Check that the total of the angles 
is 360° (or within 2° of 360).

162° + 123° + 75° = 360°

3  • Draw a circle with a pair of 
compasses and mark the  
centre.

 • Use a ruler to draw a vertical  
line running from the centre 
directly upwards to the edge  
of the circle; that is, in the  
12 o’clock position.

 • Use a protractor to measure an 
angle of 162° (the largest angle) 
in a clockwise direction from this 
line, and then rule in the next line 
to form a sector.

 • From this new line, continue in 
a clockwise direction to measure 
the next largest angle (123°), and 
then rule in the next line.

 • Continue until all sectors have 
been constructed.

75°

123°

162°
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Exercise 14.5    Representing data graphically  
   individUAl pATHWAyS                         

⬛ prAcTiSe
Questions:
1–13, 23

⬛ conSolidATe
Questions:
1–4, 5a, d, 6, 7, 8a, c, e, 9–13, 
17, 23, 24 

⬛ mASTer
Questions:
1–4, 5c, d, 6, 8e, 9c, 10–24

⬛ ⬛ ⬛ Individual pathway interactivity int-4381 

  FlUency      
1       WE8    Beth surveyed the students in her class to fi nd out their method of travelling to 

school. Her results are shown in Table 1. Construct a column graph to display the data.

  Table 1   

Transport Tally Frequency

Car |||| |||| |||| 15

Tram |||| |||| 9

Train |||| |||| |||| ||| 18

Bus |||| ||| 8

Bicycle ||| 3

Total 53

2      Construct a column graph to display the data 
shown in Table 2, showing the mean daily maximum 
temperatures for each month in Cairns, Queensland.       

3      The data in Table 3 show the number of students 
absent from school each day in a fortnight. 
Construct a bar graph to display the data.    

4      WE9    Over a 2-week period, the number of 
packets of potato chips sold from a vending 
machine each day was recorded as follows: 
 15, 17, 18, 18, 14, 16, 17, 6, 16, 18, 16, 16, 20, 18.   

Table 2 

Month

Mean daily 
maximum 

temperature (°C)

January 31.8

February 31.5

March 30.7

April 29.3

May 27.6

June 25.9

July 25.6

August 26.4

September 27.9

October 29.7

November 30.8

December 31.8

   Digital docs 
  Spreadsheet 

 Column graphs 
   doc-3441   
 Spreadsheet 

 Bar graphs 
   doc-3442   
Spreadsheet

 Dot plots 
   doc-3443   

 reFlecTion    
  Why is it important to use a key 
with all stem plots? Give an 
example to illustrate.     

4 Label each sector and include 
a title for the completed pie 
graph. Write the frequency for 
each sector next to the section. At home

Australia

Overseas

Preferred holiday destination

25

54

41
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a Draw a dot plot of the data.
b Comment on the distribution. 

5 Draw a dot plot for each of the following sets of data:
a 2, 0, 5, 1, 3, 3, 2, 1, 2, 3 

b 18, 22, 20, 19, 20, 21, 19, 20, 21 

c 5.2, 5.5, 5.0, 5.8, 5.3, 5.2, 5.6, 5.3, 6.0, 5.5, 5.6 

d 49, 52, 60, 55, 57, 60, 52, 66, 49, 53, 61, 57, 66,  
62, 64, 48, 51, 60. 

6  WE10a  The following data give the number of fruit  
that have formed on each of 40 trees in an orchard:
29, 37, 25, 62, 73, 41, 58, 62, 73, 67, 47, 21, 33, 71,  
92, 41, 62, 54, 31, 82, 93, 28, 31, 67, 29, 53, 62, 21,  
78, 81, 51, 25, 93, 68, 72, 46, 53, 39, 28, 40
Prepare an ordered stem plot that displays the data.

7 The number of errors made each week by 30 machine  
operators is recorded below:
12, 2, 0, 10, 8, 16, 27, 12, 6, 1, 40, 16, 25, 3, 12, 31,  
19, 22, 15, 7, 17, 21, 18, 32, 33, 12, 28, 31, 32, 14
Prepare an ordered stem plot that displays the data.

8 Prepare an ordered stem plot for each of the  
following sets of data:
a 132, 117, 108, 129, 165, 

172, 145, 189, 137, 116, 
152, 164, 118 

b 131, 173, 152, 146, 150, 
171, 130, 124, 114 

c 196, 193, 168, 170, 199, 
186, 180, 196, 186, 188, 
170, 181, 209 

d 207, 205, 255, 190, 248, 
248, 248, 237, 225, 239, 
208, 244 

e 748, 662, 685, 675, 645, 
647, 647, 708, 736, 691,  
641, 735 

9  WE10b  Prepare an ordered stem plot for each of the following sets of data:
a 1.2, 3.9, 5.8, 4.6, 4.1, 2.2, 2.8, 1.7, 5.4, 2.3, 1.9 

b 2.8, 2.7, 5.2, 6.2, 6.6, 2.9, 1.8, 5.7, 3.5, 2.5, 4.1 

c 7.7, 6.0, 9.3, 8.3, 6.5, 9.2, 7.4, 6.9, 8.8, 8.4, 7.5, 9.8 

d 14.8, 15.2, 13.8, 13.0, 14.5, 16.2, 15.7, 14.7, 14.3, 15.6, 14.6, 13.9, 14.7, 15.1, 15.9, 
13.9, 14.5 

e 0.18, 0.51, 0.15, 0.02, 0.37, 0.44, 0.67, 0.07 

10  WE11  The number of goals scored in football matches by Mitch and Yani were recorded 
as follows:

Mitch 0 3 1 0 1 2 1 0 0 1

Yani 1 2 0 1 0 1 2 2 1 1

Display the data as a back-to-back stem plot and comment on the distribution.

Table 3

Day
Number of 

students absent

Monday 15

Tuesday 17

Wednesday 20

Thursday 10

Friday 14

Monday 16

Tuesday 14

Wednesday 12

Thursday 5

Friday 14
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11  WE12  A survey was conducted of a group of students to determine their method of 
transport to school each day. The following pie graph displays the survey’s results.
a How many students were  

surveyed? 

b What is the most common  
method of transport to school? 

UnderSTAnding
12 Telephone bills often include a  

graph showing your previous bill  
totals. Use the Telephone bills  
column graph to answer the  
following questions.
a What is the title of this graph? 
b What is the horizontal axis label? 
c What is the vertical axis label? 
d How often does this person receive  

a phone bill? 
e In which month was the bill  

the highest? 
f Was each bill for roughly the same  

amount? 
g If you answered yes to part f,  

approximately how much was the  
amount? 

h Why would it be useful to receive a  
graph like this with your phone bill? 

i If the next bill was for $240.09,  
would this be normal? Why? 

j How much (approximately) do phone  
calls from this phone cost per month? 

13 An apple producer records his sales for a 12-week period.

a How many boxes were sold in the first week? 

b How many boxes were sold in the fifth week? 

85

17
25

42

45

64

78

Walk

Bike

Train

Tram

Car

Bus

Combination

Method of transport to school

$160.00

$140.00

$120.00

$100.00

$80.00

$60.00

$40.00

$20.00

$0.00

B
ill

 to
ta

l

Telephone bills April 2010–April 2011

04/10 07/10 10/10
Months (April ’10–April ’11)

Total of bill

1/11 4/11

0

10

20

30

40

50

60

70

N
um

be
r 

of
 b

ox
es

 s
ol

d

1 2 3 4 5 6 7 8 9 10 11 12
Week number

Apple sales over a 12-week period
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c How many boxes were sold in the eighth week? 

d The values for some weeks may be unusual. Which ones might be unusual? Explain 
your answer. 

e What might cause unusual values in a graph like this? 

f Does the graph indicate that apple sales are improving? Explain your answer. 

14 In their physical education class the  
girls in a Year 7 class were asked to  
sprint for 10 seconds. The teacher  
recorded their results on 2 different  
days. The following graph displays  
the results collected.
a Why are there 2 columns for 

each girl? 

b Which girl ran the fastest on 
either day? 

c How far did she run on each day? 

d Which girl improved the most? 

e Were there any students who did not improve? Who were they? 

f Could this graph be misleading in any way? Explain your answer. 

g Why might the graph’s vertical axis start at 30 m? 

15 The following table shows the different sports played by a group of Year 7 students.
a Copy and complete the table. 

b Draw a pie graph to display the data.

Sport
Number of 

students Fraction of students Angle at centre of circle

Basketball 55
55

180

55
1180

×
3360°

1
= 110°

Netball 35
35

180

Soccer 30

Football 60

Total 180
 

16 Compare and comment on the range, clustering and extreme  
values (if any) for the dot plots in question 5.

17 The following stem plot gives the age of members of  
a theatrical group.
a How many people are in the theatrical group? 

b What is the age of the youngest member of the group? 

c What is the age of the oldest member of the group? 

d How many people are over 30 years of age? 

e What age is the most common in the group? 

f How many people are over 65 years of age? 

18 Swim times, in seconds, over 100 metres were recorded for a random sample of  
20 swimmers: 10.8, 11.0, 12.0, 13.2, 12.4, 13.9, 11.8, 12.8, 14.0, 15.0, 11.2, 12.6,  
12.5, 12.8, 13.6, 11.5, 13.6, 10.9, 14.1, 13.9.

30.0

40.0

50.0

60.0

70.0

80.0

Hele
n

Bett
y

Sara
h

Jan
et

M
eli

ssa

Rac
he

l

Sam
an

tha
Pa

ula

Name of student
1 April 29 April

D
is

ta
nc

e 
(m

)

Distances run by 8 students on 1 April and 29 April

Key: 2 | 4 = 24
Stem Leaf

1 7 8 8 9 9
2 2 4 7 9
3 1 3 3 8
4 0 2 2 2 6 6
5 5 7
6 4
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a Show the data as a stem plot. 

b Comment on the range of performance and other interesting points. 

c What conclusions could be drawn about the swimmers’ performance? 

19 Answer the following questions for the back-to-back stem plot in question 10.
a How many times did each player score more than 1 goal? 

b Who scored the greatest number of goals in a match? 

c Who scored the greatest number of goals overall? 

d Who is the more consistent performer? 

20 Percentages in a mathematics exam for two classes were as follows:

9A 32 65 60 54 85 73 67 65 49 96 57 68

9B 46 74 62 78 55 73 60 75 73 77 68 81

a Construct a back-to-back stem plot of the data. 
b What percentage of each group scored above 50? 
c Which group had more scores over 80? 
d Compare the clustering for each group. 
e Comment on extreme values. 
f Calculate the average percentage for each group. 
g Show a back-to-back dot plot of the data (use colour). 
h Compare class performances by reference to both graphs. 

reASoning
21 Ten randomly chosen students from Class A and Class B each sit for a test in which the 

highest possible mark is 10. The results of the ten students from the two classes are:
Class A: 1 2 3 4 5 6 7 8 9 10
Class B: 1 2 2 3 3 4 4 5 9 10
a Graphically display the data on a dot plot. 

b Calculate measures of centre and spread. 

c Explain any similarities or differences between the results of the two classes. 

22 Explain and give an example of the effect that outliers in a set of data have on the:
a mean b median c mode d range. 

problem Solving
23 Lisa created a line graph to illustrate 

the number of glass pendants she has 
sold for each of the last ten years. 
She intends to use the graph for a 
presentation at her bank, in order to 
obtain a loan.
a In what year of operation did she 

sell the most pendants? How many 
did she sell? 

b In what year of operation did she 
sell the least number of pendants? 
How many did she sell? 

c Is there a trend in the sales of the 
pendants? 

d Will this trend help Lisa obtain the loan? 

50
100
150
200
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300
350

0 1 2 3 4 5 6 7 8 9 10 11
Years of operation

N
o.
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s 
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x
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24     State which type of data is represented by the following graphs: column and bar 
graphs, dot plots, stem-and-leaf plots and pie graphs.     

14.6      Comparing data 
 We have considered the calculation of measures of centre and spread from listed data. We 
also need to know how to calculate these measures from graphs of individual data. We can 
then make comparisons between data presented in listed form and graphical form. 

 Determining measures of centre and spread from graphs 
 When data are displayed graphically, their spread may be obvious, but we often need to 
calculate their measures of centre so that we can understand them better. We also need to 
be able to determine which measure of centre best represents the data.   

 cHAllenge 14.2  cHAllenge 14.2  cHAllenge 14.2  cHAllenge 14.2  cHAllenge 14.2  cHAllenge 14.2 111
222

333
444

 cHAllenge 14.2  cHAllenge 14.2  cHAllenge 14.2 

Consider this dot plot.

1716 18 19 20 21 22 23 24

a Use the dot plot to determine the:
 i mean
 ii median
 iii mode
 iv range.
b  Comment on the most suitable measure 

of centre for the data.

THinK WriTe

a i 1 Find the total of the values. a Total of values = 16 + 3 × 18 + 4 × 19
        + 2 × 20 + 21 + 24

= 231

2 Count the number of values. There are 12 values.

3 Find the mean by 
dividing the total by the 
number of values.

Mean = total of values
number of values

= 231
12

= 19.25

 WorKed eXAmple  13 WorKed eXAmple  13 WorKed eXAmple  13
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ii 1 The values are already in 
order. The median is the 
middle value. There are 
12 values, so the middle 
one is the average of 
the 6th and 7th values. 
Locate these.

The middle position of the 12 values is 
between the 6th and 7th values. These are 
both 19.

2 Calculate the 
average of these.

The median value is 19.

iii The mode is the most common 
value. Look for the one which 
occurs most frequently.

The mode is 19.

iv The range is the difference 
between the highest value 
and the lowest value.

Range = 24 − 16
= 8

b Look at the measures of mean, 
median and mode to see which 
best represents the values in terms 
of their closeness to the centre.

b The values of mean (19.25), median 
(19) and mode (19) are all quite close 
together, so any of these measures could 
be used to represent the data. There 
appear to be two outliers (16 and 24). 
These two tend to cancel out the effect of 
each other.

Consider this 
stem plot.
Key: 1 | 8 = 18

Stem Leaf

1 8 9

2 2 2 5 7 7 8

3 0 1 4 6 7

4 0 5

a Use the stem plot to determine the:
     i mean   ii median   iii mode   iv range.

b  Comment on the most suitable measure of centre for 
the data.

THinK WriTe

a i 1 Find the total of the values. a Total of values = 18 +19 + 22 + 22
+ 25 + 27 + 27 + 28
+ 30 + 31 + 34 + 36
+ 37 + 40 + 45

= 441

2 Count the number of values. There are 15 values.

 WorKed eXAmple  14 WorKed eXAmple  14 WorKed eXAmple  14
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Exercise 14.6 Comparing data 
 individUAl pATHWAyS 

⬛ prAcTiSe
Questions:
1–7, 11, 12, 17

⬛ conSolidATe
Questions:
1–9, 10, 12, 14, 16, 17 

⬛ mASTer
Questions:
1–17

⬛ ⬛ ⬛ Individual pathway interactivity int-4382 

  FlUency  
1 WE13    Consider this dot plot. 

10 2 3 4 5 6 7 8 9 10 11    
a   Use the dot plot to determine the:   

i  mean ii      median iii      mode iv      range.    
b  Disregard the score of 10, and recalculate each of these values. 
c      Discuss the differences/similarities in your two sets of results.    

2   Consider this dot plot. 

7978 80 81 82 83 84 85 86 87    

 reFlecTion    
  Why do we need to be able to 
compare sets of data?     

3 Find the mean by dividing the 
total by the number of values.

Mean = total of values
number of values

= 441
15

= 29.4

ii The values are already in order. 
The median is the middle value. 
There are 15 values, so the middle 
one is the 8th value. Locate this.

The middle position of the 15 values 
is the 8th value. This is 28.
The median value is 28.

iii The mode is the most common 
value. Look for the one which 
occurs most frequently.

There are two modes (it is bimodal) — 
22 and 27.

iv The range is the difference 
between the highest value 
and the lowest value.

Range = 45 − 18
= 27

b Look at the measures of mean, 
median and mode to see which 
best represents the values in terms 
of their closeness to the centre.

b The values of mean (29.4), median 
(28) and modes (22 and 27) are 
quite different in this case. There 
do not appear to be any outliers. 
The mean or median could be used 
to represent the centre of this set 
of data.
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a Use the dot plot to determine the:
i mean ii median iii mode iv range. 

b Comment on the most suitable measure of centre for the data. 

3 Consider this dot plot.

2.32.2 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1

a Use the dot plot to determine the:
i mean ii median iii mode iv range. 

b Comment on the most suitable measure of centre for the data. 

4  WE14  Consider this stem plot.
Key: 1 | 0 = 10
a Use the stem plot to determine the:

i mean ii median iii mode iv range. 

b Disregard the score of 44, and recalculate each of these values. 

c Discuss the differences/similarities in your two sets of results.
5  Consider this stem plot.

Key: 6.1 | 8 = 6.18
a Use the graph to determine the:

i mean ii median iii mode iv range. 

b Comment on the most suitable measure  
of centre for the data. 

UnderSTAnding
6 A survey of the number of people in each house in a  

street produced these data: 2, 5, 1, 6, 2, 3, 2, 1, 4, 3, 4, 3,  
1, 2, 2, 0, 2, 4.
a Prepare a frequency distribution table with an f × x 

column and use it to find the average (mean) number of 
people per household. 

b Draw a dot plot of the data and use it to find the median  
number per household. 

c Find the modal number per household.
d Which of the measures would be most useful to:

i real estate agents renting out houses
ii a government population survey 

iii an ice-cream mobile vendor?  

7 A small business pays these wages (in thousands of dollars) 
to its employees: 18, 18, 18, 18, 26, 26, 26, 35, 80 (boss).
a What is the wage earned by most workers? 

b What is the average wage? 

c Find the median of the distribution.
d Which measure might be used in wage negotiations by:

i the union, representing the employees (other than the boss) 

ii the boss? 

Explain each answer.  

8 The mean of 12 scores is 6.3. What is the total of the scores?
9 Five scores have an average of 8.2. Four of those scores are 10, 9, 8 and 7. What is the 

fifth score?

Stem Leaf

1 0 2

2 1 3 3 5

3

4 4

Stem Leaf

6.1 8 8 9

6.2 0 5 6 8

6.3 0 1 2 4 4 4
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10 MC       a  The score that shows up most often is the:    

A  median b    mean c    mode 
d    average e    frequency   

b  The term  average  in everyday use suggests: 
A  the mean b    the mode c    the median 
d    the total e     none of these   

c      The measure affected by outliers (extreme values) is:   
A  the middle b    the mode c    the median 
d    the mean e    none of these   

11 MC    The back-to-back stem plot displays the heights of a group of Year 7 students. 
 Key: 13 | 7 = 137 cm   

Leaf (boys) Stem Leaf (girls)

9 8 13 7 8

9 8 8 7 6 14 3 5 6

9 8 8 15 1 2 3 7

7 6 6 5 16 3 5 6

8 7 6 17 1

a  The total number of Year 7 students is: 
A  13 b    17 c    30 d    36 e    27   

b    The tallest male and shortest female heights respectively are:   
A  186 cm and 137 cm b    171 cm and 148 cm c    137 cm and 188 cm 
d    178 cm and 137 cm e    none of these   

  reASoning  
12   A class of 26 students had a median mark 

of 54 in Mathematics; however, no-one 
actually obtained this result.     
a  Explain how this is possible. 
b      Explain how many must have scored 

below 54.    
13     A soccer team had averaged 2.6 goals 

per match after 5 matches. After their 
sixth match, the average had dropped 
to 2.5. How many goals did they score 
in that latest match? Show your working.    

14   A tyre manufacturer selects 48 tyres at 
random from the production line for testing. 
The total distance travelled during the safe 
life of each tyre is shown in the following table.   

Distance in km (’000) 82 78 56 52 50 46

Number of tyres 2 4 10 16 12 4

a  Calculate the mean, median and mode. 
b      Which measure best describes average tyre life? Explain. 
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c      Recalculate the mean with the 6 longest-lasting tyres removed. By how much is it 
lowered?  

d      If you selected a tyre at random, what tyre life would it most likely have?  

e      In a production run of 10 000 tyres, how many could be expected to last for a 
maximum of 50 000 km?  

f      As the manufacturer, for what distance would you be prepared to guarantee your 
tyres? Why?

         

  problem Solving 
15    A clothing store records the dress sizes sold during a day in order to cater for the 

popular sizes. The results for a particular day are: 
 12, 14, 10, 12, 8, 12, 16, 10, 8, 12, 
 10, 12, 18, 10, 12, 14, 16, 10, 12, 12, 
 12, 14, 18, 10, 14, 12, 12, 14, 14, 10. 
 Rebecca is in charge of marketing and sales. She uses these fi gures in ordering future 
stock. From these fi gures she decided on the following ordering strategy. Order:
•   the same number of size 8, 16 and 18 dresses 
•  three times this number of size 10 and size 14 dresses 
•  fi ve times as many size 12 dresses as size 8, 16 and 18.   
 Comment on Rebecca’s strategy.    

16   In a survey, a group of boys was asked to name their favourite sport. Part of the data 
collected is shown in the bar chart below.   
a  On the same chart, draw a bar to show that 10 boys named soccer as their 

favourite sport.

 

2
4
6
8

10
12
14

0

Basketball

Sport preferences

N
um

be
r 

of
 b

oy
s Baseball

Swimming

   

b      A boy is chosen at random. What is the probability that his favorite sport is 
baseball?           

   Digital doc 
  WorkSHEET 14.2 

   doc-1979   
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ONLINE ONLY  14.7 Review
The Maths Quest Review is available in a customisable format 
for students to demonstrate their knowledge of this topic.

The Review contains:
• Fluency questions — allowing students to demonstrate the 

skills they have developed to effi ciently answer questions 
using the most appropriate methods

• problem Solving questions — allowing students to 
demonstrate their ability to make smart choices, to model 
and investigate problems, and to communicate solutions 
effectively.

A summary of the key points covered and a concept 
map summary of this chapter are available as digital 
documents.

Review 
questions
Download the Review 
questions document 
from the links found in 
your eBookPLUS.

STATiSTicS And probAbiliTy

  int-2607     int-2607     int-2607   

  int-2608     int-2608     int-2608   

  int-3174     int-3174     int-3174   

   Language    Language    Language 

analysis analysis analysis analysis analysis analysis 
 bar graph  bar graph  bar graph 
 categories  categories  categories 
 class interval  class interval  class interval 
 column graph  column graph  column graph  column graph  column graph  column graph 
 continuous  continuous  continuous 
 data collection  data collection  data collection 
 discrete  discrete  discrete 
 display  display  display 

 dot plot  dot plot  dot plot  dot plot  dot plot  dot plot 
 frequency distribution table  frequency distribution table  frequency distribution table 
 graph  graph  graph 
 interpretation  interpretation  interpretation 
 legend  legend  legend 
 mean  mean  mean 
 median  median  median 
 mode  mode  mode 
 nominal  nominal  nominal 

 numerical  numerical  numerical  numerical  numerical  numerical 
 ordinal  ordinal  ordinal  ordinal  ordinal  ordinal 
 organisation  organisation  organisation  organisation  organisation  organisation 
 outlier  outlier  outlier  outlier  outlier  outlier 
 quantitative  quantitative  quantitative  quantitative  quantitative  quantitative 
 range  range  range 
 stem-and-leaf plot  stem-and-leaf plot  stem-and-leaf plot 
 systematically  systematically  systematically 
 values       values       values      

Link to SpyClass, an exciting 
online game combining a 
comic book–style story with 
problem-based learning in 
an immersive environment.

Join Jesse, Toby and Dan and help 
them to tackle some of the world’s 
most dangerous criminals by using the 
knowledge you’ve gained through 
your study of mathematics.

www.spyclass.com.au

Link to assessON for 
questions to test your 
readiness For learning, 
your progress AS you learn and your 
levels oF achievement.

assessON provides sets of questions for every 
topic in your course, as well as giving instant 
feedback and worked solutions to help improve 
your mathematical skills.

www.assesson.com.au

www.jacplus.com.au
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554 Maths Quest 7

<inveSTigATion> For ricH TASK or <STATiSTicS And probAbiliTy> For pUZZle

   Families with children 

 ricH TASK 

554 Maths Quest 7

     inveSTigATion 
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  The graph below shows the percentage of families in Australia with children aged less than 15 years, 
taken from the 2011 census.  

Percentage of families with
children aged less than 15 years

No children 
52.3%

Four or more
children

2.5%

One child
18.4%

Two children
19.4%

Three children
7.4%

Source:  Australian Bureau of Statistics.   

1    What type of graph has been used to display the information? 
2      What is the most common category of Australian families with children aged less than 15 years? 
3      What other type of graph can be used to present this information? Give an example.    

  Conduct your own survey on the number of children aged less than 15 in the families of your classmates. 
Compare your results with the results obtained from the 2011 census. 
4    Record your survey results in the following frequency distribution table. 

5      Is the survey you conducted an example of a census or a sample? Explain. 
6      Are the data you collected classifi ed as categorical data or numerical data? 
7      Present the information from your survey as a column graph. Use the percentage values on the vertical axis 

and number of children on the horizontal axis. 
8      How do the results of your class compare with the results obtained in the 2011 census? What is the major 

difference in your results? 
9      Design and conduct a new survey on a topic of interest. Carry out the survey on members of your class or 

expand it to include a larger target audience. Present your data as a poster with an appropriate graph to 
display the fi ndings of your survey.    
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    code pUZZle 

The question number and its answer letter give the puzzle’s answer code.
Answer the questions below.

0 Vi

1

2

3

4

5

6

7

8Y

U

S

Q

O

J

C

H

B

V
Ann

A
Ian
I

Ed
E

Will
W

Dan
D

Lil
L

Gail
G

Flo
F

Ray
R

Ted
T

Nan
Name

Games Number of games owned by 12 students

N

Who has the same number of games as Lil?1 This person has 5 more games than Flo and is 
not Nan or Vi.

9

How many games does Flo have?2

The person with no games3

Who has 3 games fewer than Will?4

Will has how many games?5

The second  highest number of games owned6

This person has only 1 game.10

How many games does Ian have?11

Who has 7 games?12

Who has the most games?13

Who has 3 games fewer than Dan?14

This person has 1 more game than Lil and Ted.15

Gail, Vi and this person have the same number
of games.

8 She has the third highest number of games
and she’s not Gail or Nan.

16

Ted and  this person have the same number of games.7

1 2 3 4 5 6 4 7 6 8 9 10 11 12

6 8 13 3 12 14 4 1 3 12 13 15 15 8 916

 What did Jacques Cousteau 
invent in 1942? 

556 Maths Quest 7

STATiSTicS And probAbiliTy
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    Activities 
14.2    classifying data 
   digital docs 
•  SkillSHEET (doc-6578) Distinguishing 

qualitative from quantitative data 
•  SkillSHEET (doc-6579) Distinguishing 

discrete from continuous data 
    interactivity
• IP interactivity 14.2 (int-4378) Classifying data

14.3     displaying data in tables 
   digital docs 
•    Spreadsheet (doc-3437) Frequency tally tables 
•  WorkSHEET 14.1 (doc-1978) 
•  Investigation (doc-3438) How many red M&Ms?
   interactivity
• IP interactivity 14.3 (int-4379) Displaying data in tables

14.4     measures of centre and spread 
   digital docs 
•  SkillSHEET (doc-6580) Finding the mean 

of ungrouped data 
•  SkillSHEET (doc-6581) Finding the median 
•    Spreadsheet (doc-3434) Mean 
•  Spreadsheet (doc-3435) Median 
•  Spreadsheet (doc-3436) Mode 
   interactivities 
•  Measures of centre (int-2352)   
• IP interactivity 14.4 (int-4380) Measures 

of centre and spread

14.5     representing data graphically 
   digital docs 
•    Spreadsheet (doc-3441) Column graphs 
•  Spreadsheet (doc-3442) Bar graphs 
•  Spreadsheet (doc-3443) Dot plots   
 interactivity 
• IP interactivity 14.5 (int-4381) Representing data 

graphically

14.6     comparing data 
   digital doc 
•  WorkSHEET 14.2 (doc-1979)   
interactivity
• IP interactivity 14.6 (int-4382) Comparing data

14.7    review 
   interactivities 
•  Word search (int-2607) 
•  Crossword (int-2608) 
•  Sudoku (int-3174) 
   digital docs 
•  Topic summary (doc-10742) 
•  Concept map (doc-10743)   

To access ebookplUS activities, log on to www.jacplus.com.au

STATiSTicS And probAbiliTy
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Answers
Topic 14 Representing and interpreting data
14.2 Classifying data

1  a ii b i c v d vi
e iii f iv

2   a Quantitative, discrete b Qualitative, nominal
c Quantitative, continuous d Quantitative, continuous
e Qualitative, nominal f Quantitative, continuous
g Quantitative, discrete h Quantitative, continuous
i Quantitative, discrete j Qualitative, nominal
k Quantitative, continuous l Quantitative, discrete

m Quantitative, discrete n Qualitative, nominal
o Qualitative, ordinal p Quantitative, continuous
q Quantitative, discrete r Qualitative, ordinal
s Qualitative, nominal t Qualitative, ordinal

3 Discrete data deal with values which are exact and must be 
counted, such as the number of people attending a football match. 
Continuous data deal with values which are measured and may 
assume decimal form such as the length of each football quarter.

4 Discuss with your teacher.
5 D 6 A 7 D 8 1250
9 Although represented by digits, this type of data is categorical 

because they do not represent numerical ordered values.
10 Possible answers:

a How many minutes, on average, do you read per day?
b How many times a week do you play sport?
c How many times a week do you play computer games?

11 Possible answers:
a Do you do Maths homework every night?
b What books have you read this year?
c What suburb do you live in?

14.3 Displaying data in tables

 1 a Score Tally Frequency

0 |||| 5

1 |||| 4

2 |||| |||| 9

3 |||| || 7

4 || 2

5 | 1

6 | 1

7 0

8 | 1

Total 30

b 30 c 5 d 12

e 2 f 
2
30

= 1
15

2  
Value (thousand dollars) Tally Frequency

100–109 ||| 3

110–119 | 1

120–129 0

130–139 | 1

  Value (thousand dollars) Tally Frequency

140–149 ||| 3

150–159 ||| 3

160–169 || 2

170–179 | 1

180–189 || 2

190–199 | 1

200–209 | 1

Total 18

3  a The list is messy; it is difficult to see how many different 
sports there are and to gauge how many people prefer a 
particular sport.

  b 
Sport Tally Frequency

Hockey |||| ||| 8

Cricket |||| | 6

Tennis |||| || 7

Netball |||| |||| 9

Swimming |||| || 7

Golf |||| 4

Scuba diving ||| 3

Lacrosse |||| 4

Lawn bowls || 2

Total 50

  c     i Netball
 ii Lawn bowls

d Yes, tennis and swimming had a frequency of 7 and golf and 
lacrosse had a frequency of 4.

 4 a 
Score Tally Frequency

 5 | 1

 6 || 2

 7 || 2

 8 | 1

 9 ||| 3

10 | 1

Total 10
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  b 
Score Tally Frequency

0 |||| 5

1 |||| 5

2 |||| 5

3 || 2

4 || 2

5 0

6 | 1

Total 20

  c Score Tally Frequency
45 | 1
46 | 1
47 0
48 || 2
49 | 1
50 || 2
51 || 2
52 || 2
53 |||| 4
54 ||| 3
55 | 1
56 || 2
57 || 2
58 || 2
59 | 1
60 || 2

Total 28

  d 
Score Tally Frequency
143 || 2
144 |||| | 6
145 |||| 5
146 | 1
147 ||| 3
148 ||| 3
149 ||| 3
150 |||| 4
151 0
152 | 1

Total 28

 5 a 33 b 3 c 10 d 23 e 1
3

 6 a Score Tally Frequency
0 |||| |||| | 11
1 |||| |||| 10
2 |||| | 6
3 || 2
4 | 1

Total 30

  b 11 c 9 d 0 e 4 f 1
5

 7 Height Tally Frequency
140–144 || 2
145–149 |||| | 6
150–154 |||| 4
155–159 | 1
160–164 |||| 5
165–169 |||| | 6

170–174 || 2
175–179 | 1
180–184 | 1

Total 28

 8 
Vowel Tally Frequency
A |||| |||| |||| ||||  

|||| |||| |||| |||| |
42

E |||| |||| |||| |||| |||| |||| 
|||| |||| |||| ||||

55

I |||| |||| |||| ||||  
|||| |||| |||| |

38

O |||| |||| |||| ||||  
|||| |||| |||| ||||

40

U |||| |||| |||| 15
Total 190

 9 Type Tally Frequency

1 bedroom unit ||| 3

2 bedroom unit |||| 4

2 bedroom house | 1

3 bedroom house |||| | 6

4 bedroom house || 2

Total 181

  A 3 bedroom house was the most popular.
10 C 11 A 12 B
13 O 21.5%, U 8.3%
14 Makes it easier to collect and read the data.
15 Phone, Eugenie; SMS, Florence; email, Anthea; mail, Kim
16 Solution 1 (cross in centre)

  Solution 2 (centre empty)

X X

X X

X X

X X

X X

X X
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Challenge 14.1

Score Frequency
0 4
1 16
2 20
3 4
4 1

Total 45

14.4 Measures of centre and spread
1   a 5 b 6 c 4 d 6

e 4 f 3 g 12 h 14
i 15 j 13

2   a 8 b 3 c 4 d 2
e 3 f 4 g 5 h 2
i 5 j 3

3   a 5 b 3 c 6 d 3
e 7 f 11 g 4 h 2
i 2.5 j 1.5

4   a 2 b 2 c 5 d 7
e 2.5 f 5 g 6 h 7.5
i 5.5 j 7.5

5   a 4 b 8 c 2 d 4
e 2 f 3 g 10 h 4
i 9 j 3

6   a 32 b 24.1
7 B 8 B 9 D

10 D 11 C 12 85%
 13 104 shoes  14    47 students 15     38
16   a Tom’s 75.0, Sarah’s 72.8

b Sarah’s sells cheaper petrol.
c Tom may have seen the price on a very expensive day. There’s 

a greater range of values at Sarah’s petrol station.
17 89.5% 18 72
19   a Mode = 12

b The mode shows which size to order more of. The mean and 
median would not show the more common sizes and would 
give only an indication of the middle of the range.

20   a 1.75 m b 2.21 m
c Based on her past performances and her past range of values, 

she cannot jump this high.
21   a 101.9

b Both the mode (115) and median (112) give a better 
impression of how the team has performed, even though 
they could give a ‘misleading’ impression of the team’s 
performance.

22 133 cm, 133 cm, 142 cm, 151 cm
23 One possible answer is 5, 6, 12, 13, 14. If the five numbers are  

in ascending order, the third number must be 12 and the other  
4 numbers must total 38.

24 Highest score is 49 and lowest score is 0. The scores would be 
0, 1, 12, 13, 49.

25 Largest value for median is 15. Scores would be 0, 2, 15, 16, 17.  
Smallest value for median is 2. Scores would be 0, 1, 2, a, b 
where a + b = 47.

26 43; highest score: 100; lowest score: 57. The scores would be 
57, 77, 78, 79, 80, 97, 98, 99, 100.

 27 The coach’s statement was not correct.
28 a 15  b 3  c 0
 d The median is the best measure as the mode is the lowest of all 

scores and the mean is inflated by one much larger figure.

14.5 Representing data graphically
1 

0
5

10
15
20

N
u

m
b

er
 o

f 
p

eo
p

le

Types of transport

Car
Tram Trai

n
Bus

Bicy
cle

Method of transport 
used to go to school

2 

25
27
29
31
33

Te
m

pe
ra

tu
re

 (
˚C

)

Months

Ja
nu

ary

Feb
ru

ary

M
arc

h
Apr

il
M

ay
Ju

neJu
ly

Aug
us

t

Sep
tem

be
r

Octo
be

r

Nov
em

be
r

Dec
em

be
r

Mean daily maximum 
temperatures, Cairns

3 Students absent

0 2 4 6
Number of students

8 10 12 14 16 18 20

Wed
Tues
Mon

Thur
Fri

Wed
Tues
Mon

Thur
Fri

4   a 

9876 10111213 14151617181920

b The scores lie between and include 6 to 20; that is, a range of 
fourteen.  
Mostly 16 to 18 packets were sold. Sales of 6 and 20 packets 
of chips were extremely low. A provision of 20 packets of 
chips each day should cover the most extreme demands.

5   a 

3210 4 5

b 

21201918 22

c 

5.0

5.1

5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

6.0

d 

48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66

6 Key: 2 | 7 = 27
Stem Leaf

2 1 1 5 5 8 8 9 9
3 1 1 3 7 9
4 0 1 1 6 7
5 1 3 3 4 8
6 2 2 2 2 7 7 8
7 1 2 3 3 8
8 1 2
9 2 3 3
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7 Key: 3 | 6 = 36
Stem Leaf

0 0 1 2 3 6 7 8
1 0 2 2 2 2 4 5 6 6 7 8 9
2 1 2 5 7 8
3 1 1 2 2 3
4 0

8   a Key: 12 | 7 = 127 
Stem Leaf

10 8
11 6 7 8
12 9
13 2 7
14 5
15 2
16 4 5
17 2
18 9

b Key: 13 | 2 = 132 
Stem Leaf

11 4
12 4
13 0 1
14 6
15 0 2
16
17 1 3

 c Key: 18 | 5 = 186       d Key: 23 | 7 = 237

e Key: 65 | 2 = 652       

9 a    Key: 1 | 7 = 1.7       b   Key: 2 | 6 = 2.6

c Key: 6 | 7 = 6.7          d  Key: 13 | 7 = 13.7

e Key: 1 | 5 = 0.15

10 Key: 0 | 0 = 0
Leaf (Mitch) Stem Leaf (Yani)

3 2 1 1 1 1 0 0 0 0 0 0 0 1 1 1 1 1 2 2 2

  Mitch scored between 0 and 3 goals inclusive.
  Yani scored between 0 and 2 goals inclusive.
11   a 356 b Bus
12   a Telephone bills April 2010 to April 2011

b Months c Bill total
d Every 3 months (quarterly)

 e January 2011  f     Yes  g    $150
h A graph like this is useful to monitor the spending pattern 

over time and to decide whether there have been any unusual 
increases.

i It would not be normal, but there might be reasons to explain 
why it was so much higher, such as overseas phone calls.

j This phone costs about $50 per month.
13   a 45 b 42 c 61

d 5 and 11
  For these weeks the sales decreased in comparison to other 

weeks.
e Sometimes an unusual result may be caused by seasonal 

effects, or unusual situations in the particular survey or area.
f It does indicate an improvement, despite these two low weeks, 

because there is an overall upward trend throughout the time 
period.

14   a There are two columns for each girl because each girl ran on 
two occasions.

b Betty
c 1 April — 70 m, 29 April — 73 m

d Rachel
e Yes. Sarah — remained the same. Samantha and Paula 

sprinted at a slower pace.
f Yes, the graph could be misleading as the vertical scale 

begins at 30 m and not at 0 m. If the vertical scale was not 
read properly, it might appear that the girls covered a greater 
distance in a shorter period of time.

g The graph’s vertical axis starts at 30 m because no-one ran less 
than that distance and the teacher wanted to use all the space 
to show small differences in the distances.

 15 a Sport Number of 
students

Fraction 
of students

Angle at centre of 
circle

Basketball 55 55
180

55
1180

×
3360°

1
= 110°

Netball 35 35
180

35

180
×

2360

1
= 70°

Soccer 30 30
180

30

180
×

2360

1
= 60°

Football 60 60
180

60

180
×

2360

1
= 120°

Total 180

Stem Leaf
16 8
17 0 0
18 0 1 6 6 8
19 3 6 6 9
20 9

Stem Leaf
19 0
20 5 7 8
21
22 5
23 7 9
24 4 8 8 8
25 5

Stem Leaf
64 1 5 7 7
65
66 2
67 5
68 5
69 1
70 8
71
72
73 5 6
74 8

Stem Leaf
1 2 7 9
2 2 3 8
3 9
4 1 6
5 4 8

Stem Leaf
1 8
2 5 7 8 9
3 5
4 1
5 2 7
6 2 6

Stem Leaf
6 0 5 9
7 4 5 7
8 3 4 8
9 2 3 8

Stem Leaf
13 0 8 9 9
14 3 5 5 6 7 7 8
15 1 2 6 7 9
16 2

Stem Leaf
0 2 7
1 5 8
2
3 7
4 4
5 1
6 7
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b Sports played by Year 7 students

Soccer

60

55

35

30

Netball

Basketball

Football

16 Check with your teacher.
17   a 22 b 17 c 64

d 13 e 42 f 0
18   a Key: 10 | 8 = 10.8

Stem Leaf
10 8 9
11 0 2 5 8
12 0 4 5 6 8 8
13 2 6 6 9 9
14 0 1
15 0

b Range = 4.2 Discuss in class.
c Discuss in class.

19   a Mitch: 2, Yani: 3
b Mitch
c Yani: 11
d Yani, as he scored goals in more games.

20   a Key: 3 | 2 = 32
Leaf (9A) Stem Leaf (9B)

2 3
9 4 6

7 4 5 5
8 7 5 5 0 6 0 2 8

3 7 3 3 4 5 7 8
5 8 1
6 9

b 9A: 83%; 9B: 92%
c 9A: 2
d Discuss in class.
e Discuss in class.
f 9A: 64.3; 9B: 68.5
g 

h Discuss in class.
21   a 

3210 4 5

Test results

Class A

Class B
6 7 8 9 10

b Class A: Mean 5.5; median 5.5; no mode; range 9  
Class B: Mean 4.3; median 3.5; modes 2, 3 and 4; range 9

c Class A has a higher mean and median than Class B, while 
their range is the same. The results for Class A are scattered 
throughout the whole range, while those for Class B are 
concentrated more towards the lower end.

22 a–d Class discussion. Generally, outliers affect the mean and 
range, having little effect on the median, and no effect on  
the mode.

23 a In year 6 she sold 300.
 b In year 10 she sold 50.
 c There are two trends. The sales of the glass pendants gradually 

increase from year 1 to year 6. However, after year 6 the sales 
decrease quickly.

 d No, the second trend is down, and will not help Lisa obtain the 
loan because the lowest sales are her most recent ones.

 24 Categorical data: column and bar graphs and pie graphs. 
Numerical data: dot plots, stem-and-leaf plots.

Challenge 14.2

  26 
2
3

%

14.6 Comparing data
 1 a   i  4.5 ii  5 iii  5 iv  10
  b   i  4.1 ii  5 iii  5 iv  7

c The mean and range are affected by the outlier. The median 
and mode have not been affected.

 2 a   i  82.4 ii  82 iii  81 iv  9
b The mean, median and mode are all quite close, so any could 

be used as a measure of centre.
3   a i 2.63 ii 2.55 iii 2.4 iv 0.7

b This distribution is quite spread out with a significant number 
at the lower end and towards the top. For this reason, the mode 
is probably the best measure of centre.

4   a i 22.6 ii 23 iii 23 iv 34
b i 19 ii 22 iii 23 iv 15
c The mean and range are most affected by the outlier. The 

median is affected slightly, while the mode is not affected.
5   a i 6.27 ii 6.28 iii 6.34 iv 0.16

b The mean or median would probably be the best measures of 
centre in this case.

    6 a Score x Frequency f Freq. × score f × x
0 1 0
1 3 3
2 6 12
3 3 9
4 3 12
5 1 5
6 1 6

n = 18 ∑ fx = 47

b 

Number of people
in household

3210 4 5 6

c 2  d i Median
 ii Mean
 iii Mode

7   a $18 000 b $29 444 c $26 000
    d i Mode iii Mean

8 75.6
 9 7
10   a C b A c D
11   a C b D
12   a The median was calculated by taking the average of the 

2 middle scores.
b 13
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STATiSTicS And probAbiliTy

13 2
14 a 55 250 km 52 000 km, 52 000 km
 b Discuss in class.
 c 51 810 km; It is reduced by 3440 km.
 d 52 000 km
 e 3333
 f 50 000 km; 92% last that distance or more.
 15 Rebecca’s strategy seems reasonable.
16 a 

y

x

2
4
6
8

10
12
14

0

Basketball
Baseball
Swimming
Soccer

Sport preferences

N
um

be
r 

of
 b

oy
s

 b 1 1

4 0

Investigation— Rich task
1 Pie graph
2 Families with no children in this age range is the most common 

category.
3 Column of bar graph
4 Teacher to check.
5 Sample. The entire population was not surveyed.
6 Numerical data
7 Teacher to check.
8 Teacher to check. The major difference is that students will 

receive no results for ‘no children’ as they are all in the less than 
15 years age range.

9 Teacher to check.

Code puzzle
The aqualung for underwater diving
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