Chapter 2 Investigating and comparing data distributions Booklet
[image: ][image: ][image: ][image: ]
[image: ]
[image: ][image: ][image: ]
[image: ][image: ]
[image: ][image: ][image: ]
[image: ][image: ][image: ]
[image: ][image: ][image: ]
[image: ][image: ][image: ][image: ][image: ]
[image: ]
[image: ][image: ][image: ][image: ]
[image: ][image: ][image: ][image: ]
[image: ][image: ][image: ]
[image: ][image: ][image: ][image: ]
[image: ][image: ][image: ]
[image: ][image: ][image: ][image: ]
[image: ][image: ][image: ][image: ][image: ]
[image: ][image: ][image: ]
[image: ][image: ][image: ]
[image: ][image: ][image: ]
[image: ][image: ][image: ]
[image: ][image: ][image: ][image: ]
[image: ][image: ][image: ][image: ]
[image: ]
[image: ]
[image: ][image: ][image: ]
[image: ][image: ][image: ][image: ]
[image: ]
[image: ][image: ]
[image: ]
[image: ][image: ][image: ]
[image: ][image: ][image: ][image: ]

2

image5.png
6 A group of 18-year-old males were asked to give their shoe size. The following data.
was collected:
8§ 9 9 10 8 8 7 9 § 9

0 12 8 10 7 8 8 7 1 11

@ Is the variable shoe size nominal or ordinal?
b Construct a frequency table for the data including frequencies and percentages.
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7 The table shows the frequency distribution of the favourite type of fast food (Food
1ype) of a group of students.

Complete the table.

Is the variable Food type nominal
or ordinal?

How many students preferred
Chinese food?

‘What percentage of students
chose chicken as their favourite:
fast food?

‘What was the favourite type

of fast food for this group

of students?

Construct a frequency bar chart.

Food tpe.

Frequency

Number %

Fish and chips
Chinese:

Pizza

2

333
101

101

PRI

16

Total

9.9
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8 The following responses were received to a question regarding the return of capital

punishment.
2 Complete the table. T =
b 1s the data ved o generae . th' 2 -
this table nominal or ordinal? ke
© How many people said Strongly agree 2 82
“Strongly agree”? Agree 1 43
d What percentage of people Don’t know 42
said “Strongly disagree? Disagree ]
© What was the most frequent | Strongly disagree 129 504
response? Total 256 1000
# Consiruct a frequency
bar chart.
° bAﬂ::xnkklkrm::ﬂ.mlypes of N Frea
purchased during a paricu P - -
day, with the following results. boo imbe
Children 53 28
2 Complete the table.
b Ts the variable Type of book Faction 8
nominal or ordinal? Cooking 2 181
© How many books purchased Travel 1s —
were classified as “Fiction'? Other £ 142
d What percentage of books were Toul P

classified as “Children’?

© How many books were purchased in total?

Construct a bar chart of the percentage frequencies (%).
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10 The members of a club were classified according to the following age groups.

How many people are in the club?
Is the variable Age group nominal,
ordinal or numerical?

‘What percentage of people in the
club were aged 3544 years?
‘What is the modal age category?
Construct a bar chart of the
percentage frequencies (%).

Frequency
Agegroup | Number %
Under 18 84 2
18-24 2 13
25-34 6 2
35-44 u 2
4554 8 4
55 or over 12 6
Total 200 100
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Testing understanding
11 Inasurvey, people were asked to select their level of activity as ‘slight’, ‘moderate”
or ‘a lot’. Their responses are summarised in the following bar chart.

Froquy.
LEmEREns ey

Sight  Moderaie  Alot
Levof iy

a Give the name of the variable, and classify it as nominal, ordinal or numerical.

b How many people responded to this question in the survey?

© How many people responded that they exercise ‘a lot'?

d What is the modal category for the variable, and what percentage of people.
chose that response?
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12 The following percentage bar chart shows the incomes of people in a company

with 200 employees.
0

Lesthan  S20000-  $40.000-  S60000-  S80.000-  S100.000
S20000  $39999 S99 S99 $99.999

Income category.

a Is the variable Income category nominal, ordinal or numerical?
b How many employees carned salarics in the modal income category?
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Building understanding
¥ et oo o Tt [t %
eir preferred type of fast results are
summarised in the percentage frequency table Hamburgers B3
opposite. Use the information in the table to Chicken 101
complete the report below by filling in the blanks. Fish and chips 87
Chinese 101
Pizza 2.1
Other 16
Total 9.9
Report
A group of students were asked their favourite type of fast food. The most
popular response was. (33.3%). followed by pizza ( ). The rest of the

‘roup were almost evenly split between chicken, fish and chips, Chinese and other,
all around 10%.
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2 Two hundred and fifty-six people were asked whether [ Gival punishment %
they agreed that there should be a return to capital
sl b sl [y e 2
punishment in their state. Their responses are s -
summarised i the table opposite. Use the information | |~ Lot
in the table to complete the report below.
Disagree 07
Report Strongly disagree 504
A group of 256 people were asked whether they o 0o
agreed that there should be a return to capital
punishment in their state. The majority of these people (50.4%). followed by

‘who disagreed. Levels of support for return to capital punishment were quite
low, with only 4.3% agreeing and 8.2% strongly agreeing. The remaining

said that they didn’t know.

Developing understanding

3 A group of 200 students were asked
how they prefer to spend their leisure
time. The results are summarised in the

frequency table opposite.
Use the information in the table to
write a brief report on the results

of this investigation.

Leisure aciiviry %
Internet and digital games 42
Read 13
Listen to music: 5
Watch TV or go tomovies 12
Phone friends 4
Other 6
Toul 100
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Testing understanding

Ask your class (or a convenient group of people) to respond to the question
*How concerned are you about climate change? by selecting one of a range

of responses (ensure that you have about four o five options).

a Summarise the responses in a frequency table with percentages and with a bar chart.
b Wite a report based on your findings.
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4 A group of 600 employees from a large company were asked to rate the importance of
salary in determining how they felt about their job. Their responses are shown in the
following bar chart.

Ve Tporan Somevkar  Norsral
[ ——.

‘Wite a report describing how these employees rated the importance of salary in
determining how they felt about their job.
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Building understanding

1 A group of 20 students were surveyed about the number of days they completed
homework over a one-week period. The data is as shown.

15321 124314245322111
a Use the data to complete the frequency E days Frequency
table. 1 5
2
3
4
s
Total 0
b Use the information n the frequency wble o
complete the histogram shown. :
Z.
H
£»
=2
'
o
IR ]
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2 The following are the heights, in centimetres, of 25
players in a women’s football team.

a Use the data to complete the grouped

frequency table.

188
169
162
169
163

175
171
170
180
170

176
176
174
173
163

161
165
168
163
175

183
166
178
179
177

Height (cm)

Frequency

160-164
165-169
170-174
175-180
180184
185-190

5

Total

25
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b Use the information in the frequency table to complete the histogram shown.

34
o6
]
Z4
g
£
2
ol
55 160 165 10 15 1o 1 10 195
Height (cm)
Developing understanding

3 The number of magazines purchased in a month by 15 different people was as follows:

053010243102121
Consiruet a frequency table for the data, including both the frequency and percentage
frequency.

4 The amount of money carried by 20 students is as follows:
$455 $1.45 $16.70 S0.60 $5.00 $1230 $3.45 $23.60 $690 $435
035 $290 $1.70 $350 $8.30 $350 $220 $430 000 $11.50

Construct a frequency table for the data, including both the number and percentage:
in each category. Use intervals of $5, starting at $0.
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5 A group of 28 students were asked to draw a line that they estimated to be the
same length as a 30 cm ruler. The results are shown in the frequency table, below.

2 Hf:’: m:vy sadeats decw s e —
e - Lengh of tine om)_| Number %
2
29010299 cm? oot . &
of less than 30 em?
200299 2 71
of 32 em or more?
30.0-309. 8 286
b What percentage of students ey N e
drew aline with 2 length: .
i from31.0t031.9 cm? 320-329 7 250
of less than 31 cm? 33.0-339 1 36
of 30 em or more? Total 28 1000

¢ Use the table to construct a histogram, using the counts.
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6 The number of children in the family for cach student in a class is shown in the
histogram.

001 2 3 4 5 6 7 8 900
Children in family

a How many students are the only child in a family?
b What is the most common number of children in a family?

© How many students come from families with 6 or more children?
d How many students are there in the class?




image20.png
7 The following histogram gives the scores on a general knowledge quiz for a class of
Year 11 students.

10

Frequency

0
010 20 30 40 S0 60 70 80 9% 100
Marks

How many students scored from 10 to 19 marks?
How many students attempted the quiz?

‘What is the modal interval?

1f a mark of 50 or more is designated as a pass, how many students passed the quiz?
Of this group of students, what percentage did not pass the quiz? Round your
answer to the nearest whole number.

a6 Tw
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8 A student purchased 21 new textbooks from a schoolbook supplier with the following
prices (in dollars):

4165 34.95 32.80 27.95 32.50 53.99 63.99 17.80 13.50 18.99 42.98
3850 5995 1320 18.90 57.15 24.55 2195 77.60 65.99 14.50

a Use a CAS calculator to construct a histogram with a column width of 10 and
astarting point of 10. Name the variable Price.
b For this histogram:
i what s the range of the third interval?
what s the “frequency” for the third interval?
whatis the modal interval?

9 The maximum temperatures for several capital cities around the world on a particular
day, in degrees Celsius, were:
1726 36 32 17 12 32 2 16 15 18 25
30 23 33 33 17 23 28 36 45 17 19 37
a Use a CAS calculator to construct a histogram with a column width of 2 and
astarting point of 0. Name the variable Max temp.
b For this histogram:
i what s the starting point of the second column?
i what s the “frequency” for this interval?
© Use the window menu to redraw the histogram with a column width of 5 and
astarting point of 0.
d For this histogram:
how many cities had maximum temperatures from 20°C to 25°C?
what is the modal interval?
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Testing understanding
10 The number of mistakes made on a test by each of 30 students is as follows.

1
3
3

a Organise the data into a frequency table.

b Construct a histogram of the data from the frequency table.

© Whatis the mode?

d A student who makes five or more errors is required to re-sit the test.
What percentage of students would be required to re-sit?
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11

The following data gives the waiting time, in minutes, for a group of 30 people.
who attended an emergency department of a hospital.
36 76 14 26 11 90 32 2 16 125
1245 59 75 17 5 18 22 45 28
1523 9 53 17 13 31 78 12 51

a Use the data to construct a frequency table.
b Construct a histogram of the data from the frequency table.

© Whatis the modal value for the variable, and what percentage of people chose
that response?
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Building understanding

1 Describe the shape of each of the following distributions (negatively skewed,
positively skewed or approximately symmetric).
b

.
-y
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2 Do the following pairs of distributions differ in spread, centre, both or neither?
Assume that each pair of histograms is drawn on the same scale.
a

o e
448
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Developing understanding
3 The number of children in each of 15 families is as follows:

007 2 2 2 4 1 3 3 2 2

a Construct a dot plot of the number of children.
b What is the mode of this distribution?
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4 A group of 20 people were asked how many times in the last week they had shopped.
ata particular supermarket. Their responses were as follows:
o 1 1 0 0 6 0 1 2 2
3 04 0 0 1 1 2 3 2 0
a Construct a dot plot of this data.
B How many people did not shop at the supermarket in the last week?

5 Describe the shape of each of the following distributions (negatively skewed,
positively skewed or approximately symmetric).

© The ages of each member of a football team are as follows:

2220 20 21 21 22 24 25 25 24 26
2219 28 24 25 30 21 27 24 25 26

a Construct a dot plot of the ages of the players.

b What is the mode of this distribution?

© What is the shape of the distribution of player ages?
d What percentage of players are younger than 257
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7 Inastudy of the service offered at her cafe, Amanda counted the number of people
waiting in the queue every 5 minutes from 12 noon until 1 p.m.

rime[12:0]1205[12:10]12:15[12:20]12:25[12:30]12:35[ 2:0] 23] 230 255] -0
Wamber| 0 [ 2 [« [« [ 78 |6 5 o1 2]1]1

a Construct a dot plot of the number of people waiting in the queue.
b When does the peak demand at the cafe seem to be?
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8 The marks obtained by a group of students on an English examination are as follows:
92 65 35 89 79 32 38 46 26 43 8 79
50 28 84 97 69 39 93 75 S8 49 44 59
78 64 23 17 35 94 83 23 66 46 6 52
a Construct a stem plot of the marks.

b What percentage of students obtained a mark of 50 or more?
‘¢ What was the lowest mark?
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9 Describe the shape of cach of the following distributions (negatively skewed,
positively skewed or approximately symmetric).
a key: 34 represents 34 b key: 31 represents 31 ¢ key: 110 represents 10

HE 3| ofori23aseerr
afas ale 1|or23asss
afaser s|se 2f127
slossersss 6f23778 sl
efo02sasTo 7| n2saser alo
7forsse s[2335667780
sfosss o
s fso

10 The stem plot on the right shows Age (years)

the ages. in years, of all the people ol27
attending a meeting. 2(1455789
2 How many people attended the 3003445789
mecting? 4[0122334578838
b Whatis the shape of the distribution :§;§§79
of ages? 700

© How many of these people were less
than 43 years old?
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11 Aninvestigator recorded the amount of time for which 24 similar batteries lasted in a toy.
Her results (in hours) were:
2 40 30 24 27 31 21 27 20 30 33 2
4926 17 19 46 34 37 28 25 31 41 3
a Make a stem plot of these times.
B How many of the batteries lasted for more than 30 hours?

12 The amount of time (in minutes) that a class of students spent on homework on
one particular night was:
10 27 46 63 20 33 15 21 16 14 15
39 70 19 37 56 20 28 23 0 29 10

a Make a stem plot of these times.
b How many students spent more than 60 minutes on homework?
‘¢ What is the shape of the distribution?
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13 The prices of a selection of shoes at a discount outlet are as follows:

$49 $75 S68 $79 75 $39 S35 S52 S149 $84
$36 $95 $28 $25 78 $45 46 S76  $82

a Construct a stem plot of this data.
b What is the shape of the distribution?
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Testing understanding
14 @ The minimum daily temperature over a two-week period in a certain town was
recorded as follows:
12532311267445
Construct a dot plot of the data.
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15

16

b The maximum daily temperature over the same two-week period in that town
‘was also recorded as follows:
1214 13 13 13 15 15 17 16 13 13 12 13 13
Construct a dot plot of the data, using the same scale for the axes as in part a.
© How do the two distributions compare in terms of centre and spread?

A researcher determined the percentage body fat for 30 adult males, as follows:
5129 17195 72130249 2110 20 17

18 28 11 14 17 13 4 20 17 25 29 17 26 10 13

a Construct a stem plot of the data.

b After the researcher had finished collecting the data, she noted that there had been
an error in the data collection which could be fixed by subtracting 2 from each data
value. How do you think the distribution of the corrected data would compare to
that shown in part a in terms of centre and spread?

State whether you would predict the data distribution of the following variables to be
symmetric, positively skewed or negatively skewed. Give a reason for your choice.
a The height in cm of 16-year-old boys.

b The purchase price, in dollars, of a house in Melbourne.

¢ The gestation period for a human baby in weeks.
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ding understanding

1 For the following data set:
12102311267

a Find the sum of the data values.

b Hence, find the mean of the data set.

2 For the following data set:
21 12 35 53 32 63 11 19 62 17 24 34 95
a Order the data from smallest to largest value.
b Hence, find the median of the data set.
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Developing understanding

3 Find, without using a calculator, the mean for each of these data sets.

a2 s 72 9
b4 nwoo3 s 6
c1s 25 10 20 s
d1o1 105 98 9% 97
e12 19 23 34 78

109
02

4 Find, without using a calculator, the median for each of these ordered data sets.

a2 2 5 7 9 1 1
b1 3 3 5 6 1 9

c2 23 4 25 2 27 H
d 101 101 105 106 107 107 108
©02 09 10 LI 12 12 13

16 23
non o
ETREE RS
109

19 21 22 29
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Without a caleulator, find the median of the data displayed in the following stem plots.

a Monthly rainfall (mm) b Battery time (hours)
48 represents 48 mm 117 represents 17 hours
als o9 oa
sl0277899 179
607 200124566778
300113347
aore

“The following data gives the area, in hectares, of each of the suburbs of a city:
36 21 42 23 34 403 113 194 284 276 74 32 90

a Find the mean and the median areas.
b Which is a better measure of cenire for this data set? Explain your answer.
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10

Find the mean of each of the data sets displayed in the stem plots in Question 5.

The prices, in dollars, of apartments sold in a particular suburb during one month were:

$387500 $329500 5293400 $600000 318000 $368000 $750000
$333500 $335500 $340000 $386000 $340000 $404000 $322000

a Find the mean and the median of the prices.
b Which is a better measure of centre for this data set? Explain your answer.

Find the mean and median of the data set displayed in the following dot plot.

o0 2

2B s

Suppose that the mean of a data set with 8 values s 23.6, and that when another data
value is added, the mean becomes 24.9. What i the data value that has been added to
the data set?
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Testing understanding

11

12

“The mean score for Mr Miller's class in the Mathematics test was 67. The mean score
for Mrs Lacey’s class was 72. If 23 students took the test in Mr Miller’s class, and.
20 took the test in Mrs Lacey’s class, what was the mean score across both classes?

Jessie is completing a science experiment. She has 20 data values and has calculated
the mean of the data set to be 15.6 and the median to be 15.0 When she is typing
up her results, she mistypes the smallest data value, typing 1.6 instead of 10.6.

a What would the new mean of the data set be?

b What would the new median of the data set be?
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13 The number of children in the 10
family for each student in a
class is shown in the histogram.
a Whatis the median number

of children in the family for
this class?

1203 405 6
Children in family

b What is the mean number of children in the family for this class?
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14 The following histogram 10

sives the scorcs on a general
knowledge quizforaclassof &
Year 11 studens. I
& What can you say about the =
median mark on the quiz? o

010 20 30 40 S0 60 70 80 9% 100
Marks

b Can you identify the mean mark from this histogram? Justify your answer.

15 The following percentage frequency table gives the heights of members of a sporting

team:
 What can you say about the median [ o s
height of the team members? i =
b Can you identify the mean height 17001749 N
from this percentage frequency 175.0-1799 2
table? Justify your answer. 180.0-184.9 33
185.0-1899 2%
190.0-1949 10
195.0-1999 2
Total 100
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Building understanding
1 For the following data set:
1210231267
a Order the data from smallest to largest value.
b Find the minimum and maximum values, and hence find the value of the range.
© Find the value of Qs the median of the lower half of the data values.
d Find the value of Qs, the median of the upper half of the data values.
© Hence, find the value of the interquartile range (IQR).
2 For the following data set:
12356
a Find the value of the mean.
b Use a table to calculate the value of the standard deviation, using the formula:
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Developing understanding

3 Find, without using a caleulator, the IQR and range of each of these ordered data sets.
a2 2 5 7 9 11 1216 B
b1 3 3 5 6 7 9 1 1212
©21 23 24 25 27 27 29 31 32 3B
d 101 101 105 106 107 107 108 109
©02 09 10 L1 12 12 13 19 21 22 29
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4 Without a calulator, determine the IQR for the data displayed in the following
stem plots.

a Monthly rainfall (mm) b Battery time (hours)
key: 4I8 represents 48 mm Key: 117 represents 17 hours
4ls 99 ol4
50277899 179
6[07 200124566778
30011334
afore

5 Without using a calculator, find the median and quartles for the data displayed
in the following dot plot:

o 12 3 4 s 6 7 8 9 10

6 A manufacturer advertised that a can of soft drink contains 375 mL of liquid.
A sample of 16 cans yielded the following contents (in mL):
357 375 366 360 371 363 351 369
358 382 367 372 360 375 356 371

Find the mean and standard deviation, median and IQR, and range for the volume
of drink in the cans. Give answers rounded to one decimal place.
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7 The serum cholesterol levels for a sample of 18 people are:

231 159 203 304 248 238 209 193 225
190 192 200 161 206 224 276 196 189

Find the mean and standard deviation, median and IQR, and range of the serum
cholesterol levels. Give answers rounded to one decimal place.
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8 Find the range, interquartile range and standard deviation of the data set displayed
in the following dot plot:

I PR A T O}

9 Twenty babies were bom at a local Birth weight (kg) 316 represents 3.6 kg
hospital on one weekend. Theirbith 21 5 7 9 9
weights are given in the stem plot. 31334456779

412235
Find the mean and standard deviation, median and IQR, and range of the birth weights.
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Testing understanding

10 The results of a student’s chemistry experiment were as follows:
73 83 59 74 62 74 58 61 60

a i Find the mean and the median of the results.
Find the IQR and the standard deviation of the results.
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b Unfortunately. when the student was transeribing his results into his chemistry.
book, he made a small error and wrote:
73 83 59 74 62 74 58 61 60
i Find the mean and the median of these results.
i Find the interquartile range and the standard deviation of these results.
© Describe the effect the error had on the summary statistics in parts a and b.
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Building understanding
1 Suppose that the mean of a large data set is 15.8, and the standard deviation is 2.3.
Find the interval which is:
a One standard deviation either side of the mean.
b Two standard deviations cither side of the mean.
‘© Three standard deviations either side of the mean.

2 Suppose that the mean of a large data set is 435.6, and the standard deviation is 53.3.
Find the interval which is:
a One standard deviation either side of the mean.
b Two standard deviations either side of the mean,
‘¢ Three standard deviations either side of the mean.
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Developing understanding

3 Suppose the distribution of height for females in a certain country is approximately
symmetric and bell shaped, with a mean of 163 cm and a standard deviation of § cm.
a Approximately what percentage of females are between 147 cm and 179 em tall?
b Approximately what percentage of females are between 139 cm and 187 cm tall?

4 The distribution of IQ scores in a certain country is approximately symmetric and
bell shaped, with a mean of 100 and a standard deviation of 15.
a Approximately what percentage of people have an IQ score between 55 and 1457
b Approximately what percentage of people have an IQ score between 70 and 1307

5 The distribution of weights of eggs from a farm is approximately symmetric and
bell shaped, with a mean of 60 gm and a standard deviation of 3 gm.

a Approximately what percentage of eggs have a weight between 57 gm and 63 gm?
b Approximately what percentage of eggs have a weight between 51 gm and 69 gm?
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6 The distribution of times taken for people to solve a puzzle is approximately symmetric
and bell shaped, with a mean of 24 seconds and a standard deviation of 4 seconds.
a Approximately what percentage of people take between 20 seconds and 28 seconds
10 solve the puzzle?

b Approximately what percentage of people take between 16 seconds and 32 seconds
10 solve the puzzle?
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7 The distribution of the volume of soft drink in a 1 litre bottle is approximately
symmetric and bell shaped, with a mean of 1.0 litre and a standard deviation of 2 mL.

If approximately 95% of the bottle contains between a litres and b ltres, what are
possible values for a and b?
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8 The distribution of salaries in a certain country is approximately symmetric and
bell shaped., with a mean of $91 000 per year and a standard deviation of $26 500.

a If approximately 95% of people have salaries between a and b, what are possible
values for a and b?

b If approximately 99.7% of people have salaries between ¢ and d, what are possible
values for ¢ and d?

Testing understanding
9 Suppose the number of hours of exercise per week undertaken by people in a certain
country is approximately symmetric and bell shaped, with a mean of 6.2 hours and
a standard deviation of 1.6 hours.
a If approximately 95% of people exercise between a and b hours per week, what
are possible values for a and b?
b 1£99.7% of people exercise between ¢ and d hours per week, what are possible
values for ¢ and d?
© If approximately 50% of people exercise for more than e hours per week, what
is the value of ¢?

d Approximately what percentage of people exercise for between 7.8 and 9.4 hours
per week?
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Building understanding
1 The five-number summary for a data set is:
Min=5 Q=10 M=20 0:=25 Max =45
a Construct a number line starting at 0, ending at 50, and marked off in units of 10.
b Mark in each of the values of the five-number summary on the number line.

© Hence construct a simple boxplot.
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Building understanding
1 Classify the data generated in each of the following as categorical or numerical.
a Kindergarten pupils bring along their favourite toys, and they are grouped together
under the headings “dolls’, *soft toys’. “games’, “cars” and “other”.
b The number of students on each of 20 school buses are counted.
© A group of people each write down their favourite colour.
d Each student in a class is weighed in kilograms.
© People rate their enthusiasm for a certain rock group as ‘low’, ‘medium’ or *high’
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Developing understanding

2 The data shows how many hours each of a group of forty-one players spent at training
in a particular week

24 115 7 4 15 13 4 12 14 3 12 4 4
3010 17 8 6 2 I8 15 5 6 9 14 4 5
412 16 116 7 12 4 16 2 8 10 1

a Find the five-number summary for this data.
b Use this five-number summary to construct a simple boxplot by hand.
3 The five-number summary for a data set is:
Min=0 Q=13 M=16 0
Determine the values of the lower and upper fences.

19 Max=35

4 The five-number summary for a data set is:
Min=14 Q=45 M=55 Q=65 Max

99

a Determine the values of the upper and lower fences.

b The smallest three values in the data set are 14, 18, 34 and the largest are 90, 94, 99.
‘Which of these are outliers?




image56.png
5 The amount of pocket money paid per week to a sample of Year § students is:

$500 1000 $1200 $800 750 $1200 $1500
$1000 1000  S0.00 $500 $1000 $20.00 $1500
$2600 SI1350 $1500 $500 SIS00 $25.00 $16.00

‘The five-number sumary is:

Min=0 Q=775 M=12 Q=15 Max=26

a Use the information from the five-number summary to determine the values
of the lower and upper fences.

b Without using a calculator, determine the value(s) of any outliers
© Without using a calculator, construct a boxplot showing any outliers.

6 Use the boxplot below to estimate the percentage of values that are:

0 3

s

o s o 15 20 s A

alessthan18 b lessthan12 ¢ between12and24  d more than 24
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7 The boxplot below displays the scores on an exam for a group of students.
Use it to estimate the percentage of students who had scores that are:

b less than 54 © between 54 and 69

a less than 69
© between 20 and 69 # between 56 and 69

d more than 75
8 The length of time, in years, that employees have been employed by a company is:
5 1 20 8 6 9 13 15 4 2
15 1413 4 16 18 2% 6 8 2
6 7 20 2 1 1 5 8
Use a CAS calculator to construct a boxplot.
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The times, in seconds, that 35 children took to tie a shoelace are:
8§ 6 18 39 7 10 5 8 6 4 1 10
8 3 6 6 14 15 6 7 6 5 8 I
8§ 15 8 8 7 8 8 6 29 5

a Usea CAS calculator o construct a boxplot.

I 1 25% of the children took less than k seconds to tie their shoelaces, what is
the value of k7
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10 A researcher is interested in the number of books people borrow from a library.
She selected a sample of 38 people and recorded the number of books each person
had borrowed in the previous year. Here are her results:

7 28 0 2 3 180 04 0 0 5 13

2 13 1 1 14 18 27 0 52 4 11 0

0 12 2% 15 10 1 0 2 0 1 11 0
a Use a CAS calculator to construct a boxplot of the data.

b Use the boxplot to identify any possible outliers, and write down their values.
© How many books were borrowed by the top 25% of library users?
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11 The following table gives the prices for houses sold in a particular suburb in one month
(in thousands of dollars):
356 366 315 389 4%
M5 450 450 495 510
sS4 ss2 519 S8 50
595 65 725 760 880
940 950 1017 1180 1625
a Use a CAS calculator to construct a boxplot of the data.
b Use the boxplot to identify any possible outliers, and write down their values.
© Whatis the price range of the top 50% most expensive houses?

12 The time taken, in seconds, for a group of children to complete a puzzle is:

8 6 18 39 7 10 5 8 6 14 11 5
0 8 60 6 6 14 15 6 7 6 5 7
8§ 11 8 15 8 8 7 8 & 6 29

a Use a CAS calculator to construct a boxplot of the data.
b Use the boxplot to identify any possible outliers, and write down their values.
‘¢ What is the slowest time for the fastest 25% of children?
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Testing understanding

13 The following boxplot summarises the weekly income (in dollars) for a large sample
of people. Use the boxplot to answer the following questions.

a What is the approximate value of the median income?

b What is the approximate value of the interquartile range of incomes?

© What is the minimum salary for a person who is in the top 25% of earners?

d The maximum weekly income for this sample of people is $3200. Confirm that
itis not an outlier.
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14 The wble shows the percentage of people using the internet in 23 countries in 2020.

Internet Internet
Country users (%) | Country users (%)
Afghanistan 188 Malaysia 615
Argentina. 786 Morocco 616
Australia 85.1 New Zealand 86.6
Brazil 702 ‘Saudi Arabia 886
Bulgaria 531 Singapore 820
China 593 Slovenia 71
Colombia 632 South Africa 531
Greece 599 United Kingdom 947
Hong Kong (China)| 805 United States 885
Teeland 95 Venezuela 615
India 406 Vietnam 66.3
Italy 929

a Use a CAS calculator to construct a boxplot of the data.
b Use the boxplot to identify any possible outliers, and write down their values.
© What s the minimum internet usage for the top 75% of countries?
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Building understanding
1 The following back-to-back stem plot displays the distribution of class scores for

each of two tests (A and B).
Scores
TestA TestB
1j4= 41 marks 633 518 = 58 marks
85314
987742|58
97106345799
94/7/12446899
8/000

a Find the median score for each test.

b Complete the sentence by choosing the correct alternative: “The median score
on Test A was (higher/lower) than the median score on Test B'.

© Find the IQR for each test.

d Complete the sentence by choosing the correct alternative: “The scores on Test A
were (more/less) variable than the scores on Test B
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The length (in em) of the right foot for a group of 20 male and 20 female students
in Year 9 are summarised in the following parallel boxplots.

Make
Female
15 B w

El 2 E)
Foot lengih (em)
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2 Classify the categorical data arising from people answering the following questions
as either nominal or ordinal.
a What is your favourite football team?
b How often do you exercise? Choose one of ‘never’, ‘once a month’, “once a week’,
“every day’
@ Indicate how strongly you agree with “alcohol is the major cause of accidents™
by selecting one of ‘strongly agree’, ‘agree’, ‘disagree’, ‘strongly disagree’.
d What language will you study next year, ‘French’, ‘Chinese’, *Spanish® or ‘none’?
3 Classify the numerical variables identified below (in italics) as discrete or continuous.
a The mumber of pages in a book.
b The price paid to fill the tank of a car with petrol.
© The volume of petrol (in litres) used to fll the tank of a car.
d The time between the arrival of successive customers at an ATM.
@ The number of people at a football match.
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a Complete the sentence by entering the values of the medians and choosing
the correct alternative: “The foot length for males (median=| | cm)is
(longer/shorter) than the foot length for females (median = | ey’

b Complete the sentence by entering the values of the IQR and choosing the correct
alternative: “The foot length for males (IQR = | ‘em) is (more variable/less
variable/similar in variability) to the foot length for females (IQR . B
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Developing understanding

Comparing groups using back-to-back stem plots
3 The stem plot displays the age distribution of ten females and ten males admitted
10 a regional hospital on the same day.
Agefemales  Age males

712=27years 9|0 410=40 years
50[1|36
7|2|14567
71|34
30(4]07
0|s
6
9|7
a Caleulate the median and the IQR for the ages of the females and males in

this sample.
b Write a report comparing these distributions in terms of centre and spread.
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4 The stem plot opposite
displays the mark
distribution of students
from two different
mathematics classes
(Class A and Class B)
who sat the test.

The test was marked
out of 100.

Marks
Class B Class A
916 =69 marks 32(1|9 701=71marks
2|2
39
4578
5|58
96|58
643322100[7/16799
8844321100(8/01225509
s1/9]19

a How many students in each class scored less than 502
b Determine the median and the IQR for the marks obtained by the students

in each class.

© Wite a report comparing these distributions in terms of centre and spread

in the context of the data.
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5 The following table shows the number of nights spent away from home in the past
year by a group of 20 Australian tourists and by a group of 20 Japanese touris
Australian

314 015 3 6 17 2 7
22 05 7 2 9 1 1 33

8

4
45
Japanese

43 14 7 205 15 26 28 12
22 20 23 17 32 5 9 23 6 44
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a Construct a back-to-back stem plot of these data sets.

b Determine the median and IQR for the two distributions.

© Wite a report comparing the distributions of the number of nights spent away
by Australian and Japanese tourists in terms of centre and spread.

& The boxplots below display the distributions of homework time (in hours per week) of
a sample of Year 8 and a sample of Year 12 students

Year 12

Years|

T3 0
Homework time (hoursiveek)
a Estimate the median and IQRs from the boxplots.
b Use the medians and IQRs to write a report comparing these distributions
in terms of centre and spread in the context of the data.
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7 The boxplots below display the distribution of smoking rates (in percentages)
of males and females from several countries.

e LY

Femae|

0 s w15 w5 w x4
Percentage of the populaion who smoke %)

a Estimate the median and IQRs from the boxplots.

b Use the information in the boxplots to write a report comparing these distributions
in terms of centre and spread in the context of the data.
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8 The boxplots below display the distributions of the number of
‘can do in one minute, both before and after a fitness course.

After

Before.

10 0 40 S0 6

Siteups

a Estimate the median, IQRs and the values of any outliers from the boxplots.

b Use these medians and IQRs to wite a report comparing these distributions
in terms of centre and spread in the context of the data.
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9 To test the effect of alcohol on coordination, twenty randomly selected participants
were timed to complete a task with both 0% blood alcohol and 0.05% blood alcohol.
‘The times taken (in seconds) are shown in the accompanying table.

0% blood alcohol

38 36 35 35 43 46 42 47 40 48
35 34 40 44 30 25 39 31 29 44
0.055% blood alcohol
39 32 35 39 36 34 41 64 44 38
43 42 46 46 S0 32 32 41 40 50
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a Draw boxplots for each of the sets of scores on the same scale.

b Use the information in the boxplots to write a report comparing the distributions of
the times taken to complete a task with 0% blood alcohol and 0.05% blood alcohol
in terms of centre (medians), spread (IQRs) and outliers.

Testing understanding

10 Occupational prestige is a numerical measure used to describe the respect that a
particular occupation holds in a society. It is measured on a scale from 0 - 100.
Researchers asked a sample of 332 people if they were thinking about changing to
a different kind of work, to which they could respond yes, maybe or no. They also
collected the occupational prestige scores for their current occupations. The data
they collected is summarised in the following parallel boxplots:

Occupaional presigesore

@ Use the information in the boxplots to write a report comparing the occupational
prestige scores for each group with whether someone is thinking of changing jobs
(yes, maybe or no) in terms of centre (medians), spread (IQRS) and outlers.

B Does there seem to be an association between occupational prestige score and
whether someone is thinking of changing to a different kind of work?
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Multiple-choice questions

1 Inasurvey, a number of people were asked to indicate how much they exercised by
selecting one of the options: “never’, ‘seldom’, ‘sometimes” or ‘regularly’. The type
of data generated is:

A variable
& numerical
© nominal
D ordinal

E discrete

2 For which of the following variables is a bar chart an appropriate display?

A Weight (ke)

B Age (years)

© Distance between towns (km)
D Hair colour

E Reaction time

3 For which of the following variables is a histogram an appropriate display?
A Hair colour
B Sex (male, female)
© Distance between towns (km)

D Posteode
E Weight (low, average, high)
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4 Classify the data generated in cach of the following situations as nominal, ordinal

or numerical (discrete or continuous)

a The different brand names of instant soup sold by a supermarket are recorded.

b A group of people are asked to indicate their attitude to capital punishment
by selecting a number from 1 to 5, where 1 = strongly disagree, 2 = disagree,
3 = undecided, 4 = agree and 5 = strongly agree.

© The number of computers per household was recorded during a census.

d The annual salaries of the employees of a certain company were recorded
as “less than $60 000", *$60 000 - $90 000", ‘more than $90 000"
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4 In an experiment, rescarchers were interested in the effect of sunlight on the growth of
plants. They exposed groups of plants to three levels of sunlight each day (3 - 5 hours,
6-8 hours, 9 - 11 hours) and then measured their growth in centimetres after three
‘months. The variables levels of sunlight and growih are:

both ordinal variables

‘2 numerical variable and an ordinal variable respectively

‘an ordinal variable and a numerical variable respectively

‘an ordinal variable and a nominal variable respectively

‘both numerical

moow>
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The following information relates to Questions 5 10 8.

The number of hours worked per week by 04
employees in a large company is shown
in the following percentage frequency 2307
histogram. H
2209
£
104

0" 10 20 30 40 50 60 70 80
Hours worked weekly

5 The percentage of employees who work from 20 to less than 30 hours per week is
closest to:

A% B 2% © 6% D 10% £ 3%

& The percentage of employees who worked less than 30 hours per week is closest to
A 2% B 3% c 4% D 6% E 30%

7 The modal interval for hours worked is:
A 1010 less than 20 B 2010 less than 30 © 3010 less than 40
D 40 1o less than 50 E 50 1o less than 60
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@ The median number of hours worked is in the interval:

A 1010 less than 20 B 2010 less than 30 © 3010 less than 40
D 4010 less than 50 E 5010 less than 60

The following information relates o Questions 9 10 11.

A group of 18 employees of a company were asked to record the number of meetings they
had attended in the last month.

112345567910 12 14 14 16 22 23 44

9 The range of meeting:
AR B 23 cn D43 E 44

10 The median number of meetings is:
a6 B7 c1s X3 E9

11 The interquartile range (IQR) of the number of meetings is:
a0 B4 cos D10 E 4
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12 The heights of six basketball players (in cm) are:
1781 1856 1733 1934 1831 1930

“The mean and standard deviation are closest to:
A F=1844;5=80 B E=1844i5=73 c
D F=1825:5=80 E=18315=73

=1825;5=73

The following information relates to Questions 13 and 14.
The dot plot below gives the scores in a mathematics test for a group of 20 students.

2 40 & % o 7 50 3
Score

13 The number of students who scored 56 on the examination is:
Al B2 c3 D4 ES

14 The percentage of students who scored between 40 and 80 on the exam is closest to:
A 50% B 70% © 80% D 9% E 100%




image79.png
The following information relates to Questions 15 to 18.

‘The number of years for which a sample of people have lived at their current address
is summarised in the boxplot.

o [} ) 0 50
Years
15 The range s closest to:
Als B 20 c2s D 30 E 50
16 The median number of years lived at this address is closest to:
As B9 cn D15 E4

17 The interquartile range of the number of years lived at this address is closest to:
As B 10 cis D20 E 45

18 The percentage who have lived at this address for more than 16 years s closest to:
A 10% B 25% © 50% D 60% E 75%
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The following information relates o Questions 19 and 20.
The distribution of marks on a certain examination is approximately symmetric and
bell shaped, with a mean of 65 and a standard deviation of 8.

19 Approximately what percentage of students score between 49 and 817
A 50% B 68% © 95% D 99.7% E 100%
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20 1 99.7% of students score between a and b marks, then possible values of a and b are:
Aa=53b=177 Ba=5b=T73 © a=49,b=81
D a=41h=89 E a=0.b=100
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The following information relates to Questions 21 to 23.
‘The amount paid per annum to the employees of each of three large companies is shown

in the boxplots.
T
o ——
s —

ssou0 S0 sison

21 The company with the lowest median wage i
A company 1 B company 2 © company3
D company 1 and company 2 E company 2 and company 3
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22

“The company with the largest general spread (IQR) in wages is:
A company 1 B company 2 © company3
D company 1 and company 2 E company 2 and company 3

Which of the following statements is nof true?

A All workers in company 3 eamned less than $125.000 per year.

B More than half of the workers in company 2 earned less than $100000 per year.

© 755% of workers in company 2 eaned less than the median wage in company 3.

D More than half of the workers in company 1 earned more than the median wage
in company 3.

E More than 25% of the workers in company 1 eamed more than the median wage
in company 2.
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Short-answer questions

1 Classify the data that arises from the following situations as nominal, ordinal, discrete
or continuous.
2 The number of phone calls a hotel receptionist receives each day.
b Interestin politics on a scale from 1 to 5, where 1 = very interested, 2 = quite
interested, 3 = somewhat interested, 4 = not very interested and 5 = uninterested.
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Developing understanding
5 A group of people were asked to identify their gender as F = female or M = Male.
‘The following data was collected:
FMMMFEMFEEMMMEMMM
@ Is the variable gender nominal or ordinal?
b Construct a frequency table for the data including frequency and percentage
frequency.
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The bar chart, shown opposite,

shows the percentage of working

people in a certain town who are:

‘employed in private companies,

work for the government or are

self-employed.

2 Is the data categorical or
‘numerical?

B Approximately what
percentage of the people are
self-employed?

Private  Government  Self-
employed
Type of company worked for
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© Given that 80 people were included in this study, how many identified as being
employed in private companies?

A researcher asked a group of 30 people to record how many cigarettes they had
smoked on a particular day. Here are her results:

0 0 91023 25 0 03432 0 030 0 4
50 17 14 3 60 33 23 032 132 2 6

2 Using class intervals of width 5, construct a histogram of this data.
B Describe the shape of the histogram.
© Within which interval s the median number of cigarettes smoked?

A teacher recorded the time taken (in minutes) by each of a class of students
to complete a test:

56 57T 47 68 52 51 43 2 59 51 39

54 52 69 T2 65 45 44 55 56 49 S0

2 Make a dot plot of the times taken.
5 Make a stem plot of the times taken.

© Use this stem plot to find the median and quartles for the time taken.
d Are there any outliers in this data? Justify your reasoning.
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5 The monthly phone bills, in dollass, for a group of people are given below:
285 185 210 215 320 680 280 265 300 210 270 190 245 315
Find the mean and standard deviation, the median and the IQR, and the range of the
‘monthly phone bils.
& A group of students was asked to record the number of SMS messages that they sent
in one 24-hour period. Use the following five-number summary to construct a boxplot.
Min=0, Q=3 M=5 Q=12 Max=24

7 The following data gives the number of students absent from a large secondary college
on each of 36 randomly chosen school days:

72 1215 21 16 23 23 17 23 8 16 7 3 21 30 13 2
71218 14 14 015 16 13 21 10 16 11 4 3 0 31 44
a Construct a boxplot of this data.

5 What was the median number of students absent each day during this period?
© On what percentage of days were more than 20 students absent?
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Written-response questions

1 A group of 500 people was asked to describe their general health by choosing one of
the following responses: very healthy, pretty healthy, a lttle healthy, very unhealthy.
The data is summarised in the following frequency table:

General Frequency
el Number %
Very healthy 255 510
pretty healthy 356
alitle unhealthy

very ushealthy | 29

Total 500 1000
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@ What type of data has been collected: nominal, ordinal, discrete or continuous?
I Complete the frequency table and the percentage frequency table.
© Construct a percentage bar chart from the table.
d Wite a report summarising the responses, quoting appropriate percentages to
support your conclusion.
2 The divorce rates (in percentages) of 19 countries are:

27 18 14 25 28 6 32 4 5B 0
2% 8 14 5 15 32 6 19 9
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“0ao0 o

Is the data categorical or numerical?
Construct a dot plot of divorce rates.

‘What shape s the distribution of divorce rates?

‘What percentage of the 19 countries have divorce rates greater than 30%?
Calculate the mean and median of the distribution of divorce rates.

Use your calculator to construct a histogram of the data with class intervals

of width 10.

‘What is the shape of the histogram?

How many of the 19 countries have divorce rates from 10% to less than 20%?
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3 Metro has decided to improve its service on the Lilydale line. Trains were timed on the
run from Lilydale to Flinders Street and their times recorded over a period of six weeks
at the same time each day. The journey times are shown below (in minutes):

60 61 70 72 68 80 76 65 69 79 82 90 59 86
70 77 64 57 65 60 68 60 63 67 74 T8 65 68
82 89 75 62 64 58 64 69 59 62 63 89 T4 60

2 Use your CAS calculator to construct a histogram of the times taken for the journey
from Lilydale to Flinders Street.

i On how many days did the trip take 65-69 minutes?

i What shape is the histogram?

b Use your caleulator to determine the following summary statistics for the fime taken
(rounded to two decimal places): %, s, Min, Q. M. ;. Max

& Use the summary statistics to complete the following report.

i The mean time taken from Lilydale to Flinders Street was || minutes.
509 of the trains took more than | | minutes to travel from Lilydale to
Flinders Street.

‘The range of travelling times was |
range was, minutes

v 25% of trains took more than
 The standard deviation of travelling times was ‘minutes.

minutes, while the interquartile

| minutes to travel to Flinders Street.
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d Summary statistics for the year before Metro took over the Lilydale line from
Comnexare: Min=55, Q=65 M=70, Qi=8., Max=9
Construct boxplots for the last year Connex ran the line and for the data from
Metro on the same plot.

© Use the information from the boxplots to write a report comparing the distribution
of travelling times for the two transport corporations in terms of centre (medians)
and spread (IQRs).





