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Unit 10
Statistics
(Data Analysis)


Discrete vs. Continuous Numerical Data
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Exercise 9A
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For example:
· Sample Space:	{1, 2, 3, 4, 5, 6}
· Event:	getting an odd number on the dice
· Event outcomes:	1, 3, 5


An impossible event has 0% chance of happening	=  Probability of 0
A certain event has 100% chance of happening	=  Probability of 1
All other event between these two extremes	=  Probability between 0 and 1
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Example

A ticket is randomly selected from a basket containing 3 green, 4 yellow and 5 blue tickets. Determine the probability of getting:
a. A green ticket	b.  a green or yellow ticket
c.  an orange ticket	d.  a green, yellow or blue ticket










a. 	b.  	c.  0	d.  1
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Example
What fraction must be added to the following so that their sum is 1?

(a)    	(b)   	(c)  	(d)  	(e)  	(f)  
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Notice that:

· the probabilities for catching and not catching fish are marked on the branches.
· There are four alternative paths and each path shows a particular outcome.

Tree Rules:

· All outcomes are represented and the probabilities are obtained by multiplying the probabilities along each branch.

· The probabilities of an event containing two or more outcomes is obtained by adding the probabilities of each of the outcomes.

Note:

· Branch pairs always add to 1.
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Independent Practice
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Draw a Venn diagram to represent the situations in problems 2 – 5.
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ORGANISING DISCRETE NUMERICAL DATA

Discrete numerical data can be organised:
o in a tally and frequency table
 using a dot plot
o using a stem-and-leaf plot or stemplot.
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Examples:
o frequency table « dot plot

Number| _Tally | Freq.
s I 2 !
1
4 [ 9 2(836764
5 |Wwii| 13 3[93556821
6 |mr 5 4|79342
7 i 1 sl
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CONTINUOUS NUMERICAL DATA
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A continuous numerical variable can theoretically take any value on the number line. A
continuous variable often has to be measured so that data can be recorded.

Examples of continuous mumerical variables are:
The height of Year 9 students:  the variable can take any value from about 115 cm to
190 cm..
The speed of cars on a highway:  the variable can take any value from 0 kmh~? to the
fastest speed that a car can travel, but is most likely to be
in the range 50 kmh~? to 120 kmh~*.
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ORGANISATION AND DISPLAY OF CONTINUOUS DATA

‘When data is recorded for a continuous variable there are likely to be many different values.
We therefore organise the data by grouping it into class intervals. We use a special fype of

graph called a frequency histogram to display the data.

A frequency histogram is similar to a column graph,
but fo account for the confinuous nature of the
variable, a number line is used for the horizontal axis
and the ‘columns” are joined together.

An example is given alongside:

‘The modal lass or class of values that appears most
often, is casy to identify from the frequency his-
togram.

frequency

Frequency histogram

il

Gata valugs.

If the class intervals are the same size then the frequency is represented by the height of the

“columns’.
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1 Classify the following data as categorical, discrete numerical, or continuous numerical:
the mumber of pages in a daily newspaper

the maximum daily temperature in the city
the manufacturer of a car

the preferred football code

the position taken by a player on a hockey field
the time it takes 15-year-olds to run one kilometre -
the length of feet

the mumber of goals shot by a netballer
the amount spent weekly at the supermarket.

—Tw a80aCa
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2 A sample of lamp posts were surveyed for the following data. Classify the data as
categorical, discrete numerical, or continuous numerical:
a the diameter of the lamp post in cenfimetres,
‘measured 1 metre from s base
b the material from which the lamp post is made
¢ the location of the lamp post (inner, outer, North,
South, East, or West)
the height of the lamp post in metres
the time in months since the last inspection
the mumber of inspections since installation
the condition of the lamp post (very good, good,
fair, or unsatisfactory).

Py
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3

a Construct a vertical column graph for the
given data.

b Classify the given data set.
¢ Classify the shape of the distribution.

stansTics
PACKAGE

-

Number of tablets in a box | Frequency|

29 11
30 28
31 7
32 3
33 0
31 1
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EXERCISE 9A EES—
discrete numerical b continuous mumerical
catcgorical d categorical e categorial
continuous numerical g continuous numerical
discree numerical 1 discrte mumerical
continuous numercal b categorical ¢ categorical
continuous numerical e discrte mumerical
discree numerical g categorical

1
h
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MEASURING THE MIDDLE
OF A DATA SET
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THE MEAN

The mean Z of a data set is the statistical name for its arithmetic average. 1t can be found
by dividing the sum of the data values by the number of data values.

sum of all data values
the number of data values

T is read ‘z bar’.
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Julic and Andrea both play goalshooter for their respective netball teams.
Their performances for the season were s follows:

Julie played 11 games and scored 14, 22, 17, 31, 15, 19, 24, 28, 26, 35, and 29 goals.
Andrea played 8 games and scored 17, 21, 36, 19, 16, 28, 26, and 32 goals.
Who had the higher mean, Julie or Andrea?

_14+22417431415+19+24+28+26+35+29

Julie’s mean i

—m
&
~ 236 goals

_17421+36+19+16+28+26+32

Andrea’s mean 5

—us
=%

244 goals
Andrea had the higher mean number of goals.
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THE MEDIAN
‘The median is the middle value of an ordered data set.

A data set s ordered by listing the data from smallest to largest. The median splits the data
in two halves. Half the data are less than or equal to the median and half are greater than or
equal to it.
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Here is a rule for finding the median:

Ifthere are . data values, fin the value of "2 L.

The median is the (&l)mdmum
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|_Example 5 | | <) eit Tutor
The following sets of data show the number of peas in a randomly selected sample of
‘pods. Find the median for cach set.

2 3,6,57,7,4,6,56,7,6810,7,8

b 3,6,57,74,6,56,76,810,7,809

a The ordered data set is:
34556666777 78810 (5 of them)

2215 - the median s the 8h data value.

the median = 6 peas

Since n =15,

b The ordered data set is:

345566667 77788910 (16 of them)

Since n=16, 2X1_85 - the median is the average of the Sth and 9th
2 data values.

'.hcmuiilnzsii:(ijp
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EXERCISE 9C

1 Below are the points scored by two basketball teams over a 12 match series:
“Team 91, 76, 104, 88, 73, 55, 121, 98, 102, 91, 114, 82
Team B: 87, 104, 112, 82, 64, 48, 99, 119, 112, 77, 89, 108
Which team had the higher mean score?

2 Calculate the median value for each of the following data sets:
a 21,23, 24, 25,29, 31, 34, 37, 41
b 105, 106, 107, 107, 107, 107, 109, 120, 124, 132
€ 173, 146, 128, 132, 116, 129, 141, 163, 187, 153, 162, 184

3 A survey of 50 students revealed the following number of siblings per student:
1132220032001334005330L45
1,3220011510012213214200,12

a What is the mean number of siblings per student?
b What s the median number of siblings per student?
4 The following table shows the average monthly rainfall for Kuala Lumpur.
Month J|F|M|a|Mm|J|J|a|S|O|N|D
| Ave. rainfall (mm) | 157 | 202] 258 | 201 | 222 [ 127] 98| 161 220 [ 249 259 | 190
Calculate the mean average monthly rainfall for this city.
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EXERCISE 9C NN
1 Team A 9125, TeamB 9175, . TeamB
2 220 b 107 € 1495

3 a 17sblings b 15sblings & ~203mm




image22.png
CHOOSING THE APPROPRIATE MEASURE

The mean and median can both be used to indicate the centre of a set of numbers. Which of
these is the more appropriate measure to use will depend upon the type of data under

consideration.
For example, when reporting on shoe size stocked by a shoe store, the average or mean size
would be a useless measure of the stock. In real estate values the median is used.

When selecting which of the measures of central tendency to use, you should keep the
following advantages and disadvantages of each measure in mind.




image23.png
* Mean

‘The mean’s main advantage is that it is commonly used, casy to understand, and

easy to calculate.

s main disadvantage is that it is affected by extreme values within a data set, and

so may give a distorted impression of the data.

For example, consider the data: 4, 6, 7, 8, 19, 111.  The total of these 6 numbers

is 155, and so the mean is approximately 25.8. The outlier 111 has distorted the
1o longer representative of the data.
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o Median
> The median’s main advantage is that it s very casy to find.
> Unlike the mean, it is not affected by extreme values.
> The main disadvantage is that it ignores all values outside the middle range.
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] [ MEASURING THE SPREAD OF DATA

To accurately describe a data set, we need not only a measure of its centre, but also 2 measure

of its spread.

For example, 1,4,5,5,6,7,8,9,9 has a mean value of 6 and so does
4,4,5,6,6,7,7,7,8.

However, the first data set is more widely spread than the second one.

Two commonly used statistics that indicate the spread of a set of data are:
o the range o the interquartle range.




image26.png
THE RANGE

The range is the difference between the maximum or largest data value and the minimum
or smallest data value.

range = maximum data value — minimum data value
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Find the range of the data set: 4,7,5,3,4,3,6,5,7,5,3,8,9,3,6,56

Searching through the data set we find: minimum value = 3
‘maximum value = 9

. range=9-3=6
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THE QUARTILES AND THE INTERQUARTILE RANGE

We have already seen how the median divides an ordered data set into two halves. These
halves are divided in half again by the quartiles.

The middle value of the lower half is called the lower quartile or Q:. One quarter or 25%
of the data have a value less than or equal to the lower quartile. 75% of the data have values
greater than or equal to the lower quartile.

The middle value of the upper half is called the upper quartile or Q5. One quarter or 25%
of the data have a value greater than or equal to the upper quartile. 75% of the data have
values less than or equal to the upper quartile.
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The interquartile range is the range of the middle half of the data.

interquartile range = upper quartile — lower quartile
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The data set is thus divided into quarters by the lower quartile Q1, the median Qy, and the
upper quartile Qs.

So, the interquartile range  IQR = Q3 — Q:.
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_Example 8 | | Seit Tutor |

For the dataset 6,7,3,7,9,8,5,5,4,6,6,8,7,6,6,5,4,5,6 find the:
a medin b lower and upper quartiles ¢ interquartile range.

The ordered data set is:
3445555666666777889 (19 of them)

2 The median = (19+1)|hme:1msﬂ‘l= 6

b As the median s a data value, we ignore it and split the remaining data into two
groups.
344555566 666777889

Qi = median of lower half Qs
5

‘median of upper half

€ IQR=0Qs—Q: =
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_Example 9| [ <) Seit Tutor |
For the data set 9,8,2,3,7,6,5,4,5,4,6,8,9,5,5,5,4,6,6,8 find the:
a median b lower quartile

¢ upper quartile d interquartile range.

‘The ordered data set is:

23444555556666788899 (20 of them)
n+l1

2 As n=20, ——=%=105
Amzlﬂlhvlhx:;llthvllu: 5:5 .
b As the median is not a data value, we split the original data into two equal groups
of 10.

2344455555 6666788899
|
Q

5 L Q=75
€ 1R=05 - Qs





image33.png
EXERCISE 9D

1 For each of the following sets of data, find:
I the upper quartile
il the interquartile range iv the range.
2 2,3,4,7,810,11,13,14,15,15
b 35,41, 43, 48, 48, 49, 50, 51, 52, 52, 52, 56

i the lower quartile

¢ Stem | Leaf d
135779 - Al
2[01346789 ZITEIE
3lo127
1|26
5|1 Scaler 4]2means 42

2 The time spent by 24 people in 2 queue at a
bank, waiting to be attended by a teller, has been
recorded in minutes as follows:

0 32 0 24 32 0 13 0

16 28 14 29 0 32 48 17

30 09 37 56 14 26 31 16

a Find the median waiting time and the upper
and lower quartles.

b Find the range and interquartile range of the
waiting time.
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¢ Copy and complete the following statements:

“50% of the waiting times were greater than ....... minutes.
“75% of the waiting times were less th ..... minutes.”
““The minimum waiting time Was ....... minutes and the maximum waiting time
was ..... minutes. The waiting times were spread over ... minutes.”
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EXERCISE 9D EEE—

1a 1 W4 13
b i52 0455 W21
€ 1315 1195 v 38
d 13 B s
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a median = 2.05 minutes, Qs = 3.15 minutes,

Qi = 1.1 minutes
b range = 5.6 minutes, 1QR = 2.05 minutes
€ 1 “50% of the waiting times were greater than 2.05

‘minutes.”

“75% of the waiting times were less than 3,15 minutes.”
“The minimum waiting time was 0 minutes and the
‘maximum waiting time was 5.6 minutcs. The waiting
fimes were spread over 5.6 minutes.”
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[CH T BOX-AND-WHISKER PLOTS

A box-and-whisker plot (or simply a boxplot) is a visual display of some of the descriptive
statistics of a data set. It shows:
o the minimum value  (Min,)
o the lower quartile  (Q1)
o the median Q@)
o the upper quartile  (Qs)
o the maximum value  (Maxz)

These five numbers form the
five-number summary of 2 data set.

For Example 9, the five-number summary and corresponding boxplot are:

45 T
o T T R T e
75 ¥ ¥

Min, @ medim M,

o the rectangular box represents the ‘middle’ half of the data set
o the lower whisker represents the 25% of the data with smallest values
 the upper whisker represents the 23% of the data with greatest values.
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Forthedataset: 56 762898467454366
a construct the fivenumber summary b draw a boxplot
¢ findthe | range i interquartile range

d find the percentage of data values below 7.
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o 1 2 3 4 s 6 7 8 9 10
| range = Max; — Min, =9-2=7 I IQR=Qs - Qi=7—
75% of the data values are less than or equal to 7.





image40.png
EXERCISE 9E
1 A boxplot has been drawn to show — T+

the distribution of marks for a

particular class ina testout of 100. 2 ¥ 4 0 @ ™ % % i

seoe ot 06)

What was the: | highest mark 1i lowest mark ~scored?
‘What was the median test score for this class?

‘What was the range of marks scored for this test?

‘What percentage of students scored 60 or more for the test?
‘What was the interquartile range for this test?

The top 25% of students scored a mark between ... and
If you scared 70 for this test, would you be in the top 50% of students
in this class?

Comment on the symmetry of the distribution of marks.
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2 A set of data has lower quartile 31.5, median 37, and upper quartile 435
a Calculate the interquartile range for this data set.
b Calculate the boundaries that identify outliers.
© Which of the data 22, 13.2, 60, and 65 would be outliers?
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3 Julie examines a new variety of bean. She counts the number of beans in 33 pods. Her
results are:

58,10,4,2,12,6,5,7,7,5,5,5,13,9,3,4,4,7,8,9,5,5,4,3,6,6,6,6,9,8, 7,6

a
b
<
d
3

Find the median, lower quartile and upper quartile of the data set.
Find the interquartile range of the data set.

‘What are the lower and upper boundaries for outliers?
According to ¢, are there any outliers?

Draw a boxplot of the data set.
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EXERCISE 9F NENNNNNNNN———

12 198% 0 30% b 73% < 68% d 5%

€ 22% 1 82%and98% g no

b The median divides the ‘box” and the minimum and maximum
values _disproportionately, clearly showing a. negatively
skewed distribution.

212 b lower boundary
€ 13.2 and 65 would be outliers

3 a medimn=6,0,=50Q;=8 b3

<

d

13.5, upper boundary = 61.5

Tower boundary = 0.5, upper boundary = 12.5
yes, 13 e
— s -
T N
non




image44.png
Probability




image45.png
A sample space is the set of all possible outcomes of an experiment.

listing sets of possible outcomes
using 2-dimensional grids

using tree diagrams (see Chapter 20)
using Venn diagrams.

We can display sample spaces by:
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List the sample space for:
a choosing a random number between 1 and 9
b the possible results when A plays B in two sets of tennis

¢ the results when tossing a 10 cent coin, a 20 cent coin and a 5 cent coin
simultaneously.

2 5={23,456,78}

b S ={AA, AB, BA, BB} where AB means
“A wins the first set and B wins the second set.”

¢ §'= {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT} where HHT means
*“a head with the 10 cent coin, a head with the 20 cent coin, and a tail with
the 5 cent coin”.
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Use a 2-dimensional grid to illustrate the sample space for tossing.
two coins simultaneously. List the sample space in set notation.

=2 X
H£
TH T coinl head

The sample space is {HH, HT, TH, TT} where each member of the
sample space is represented by ane of the points on the grid.





image48.png
1 List, in set notation, the sample space for: N

a tossing a coin : x/

b rolling a 6-sided die &
«© the sexes of a 2-child family et
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tossing 20 cent and €1 coin simultaneously

the onder in which 3 men can be lined up

the sexes of a 3-child family

tossing 4 coins simultaneously

the order in which 4 different rowing teams could finish a race.

2 Draw a two-dimensional grid to illustrate the sample space for:
a rolling a die and tossing a coin simultaneously

b rolling a pair of dice
¢ twirling a square spinner marked A, B, C, D and
a triangular spinner marked 1, 2, 3.
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18 1T} b {1,2,3,456}

{BB, BG, GB, GG}  d {HH, HT, TH, TT}

{ABC, ACB, BAC, BCA, CAB, CBA}

{BBB, BBG, BGB, GBB, BGG, GBG, GGB, GGG}

{HHHH, HHHT, HHTH, HTHH, THHH, HHTT, HTHT,

HTTH, THHT, THTH, TTHH, HTTT, THTT, TTHT, TTTH,

TITTY

h {ABCD, ABDC, ACBD, ACDB, ADBC, ADCB, BACD,
BADC, BCAD, BCDA, BDAC, BDCA, CABD, CADB,
CBAD, CBDA, CDAB, CDBA, DABC, DACB, DBAC,
DBCA, DCAB, DCBA}
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EVENTS

An event is a collection of outcomes with a particular property or feature.
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Plevent) = —_umber of outcomes in the event
"~ number of outcomes in the sample space
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COMPLEMENTARY EVENTS
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If E is an event, then the event of E not occurring is written £’ and called the
complementary event of E.

P(E) + P(E) =1
or P(E')=1- P(E)
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EXERCISE 10E

1 A fair die is rolled. Determine the probability of getting:
a a3oras b a negative integer ca9
d a result less than 4 e anonfive.

2 A poker die has faces A, K, Q, J, 10, and 9, and it is rolled once. Determine the
probability of getting:
a anace b a number © an ace or a number.

3 A symmetrical octahedral die has mumbers 1 to 8 marked on its faces. If it is rolled
once, determine the probability of getting:
aad b a number less than 5
2 number more than 8 d a number between 2 and 8.
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INDEPENDENT EVENTS

Independent events are events for which the occurrence of either one
of the events does not affect the occurrence of the other event.
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In general: If A and B are independent events then P(A and B) = P(4) x P(B).
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A coin and a die are tossed simultaneously. Without using a
grid, determine the probability of getting a head and a 3.

‘The events are clearly independent.
(H) x P(3)
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EXERCISE 10G
1 Atamountain village in Papua New Guinea it rains on average 6 days a week. Determine
the probability that it rains on:
a any one day b twosuccessivedays ¢ three successive days.
2 A coin is tossed 3 times. Determine the probability of getting the following sequences
of results:
a head, then head, then head b tail, then head, then tail.
3 A school has two photocopiers. On any one day, machine
A has an 8% chance of malfunctioning and machine B has
a 12% chance of malfunctioning.
Determine the probability that on any one day both
‘machines will:
a malfunction b work effectively.
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3 2 0.0096 b 0.8096
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PROBABILITIES
FROM TWO WAY TABLES

Sometimes data is categorised by not only one, but two variables, and the data is represented
in a two way table. We can estimate probabilitics from a two way table just as we do from
a regular frequency table.
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60 students were randomly selected and asked Physics
‘whether they studied Physics and English. Yes | No | Total
a Copy and complete the table by finding the Yes | 15 | 12
total of each row and column. English — 3T 20
b What does the 13 in the table represent? Total

¢ Estimate the probability that a randomly
selected student who studies English also studies Physics.

d Estimate the probability that a randomly selected student studies English but not
Physics.
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a Physics
Yes | No | Total
[Yes [15 [12] 27
English T3 20 [ 3
Total | 28 | 32 | 60

b 13 of the selected students study
Physics but do not study English.

© 27 students study English, 15 of whom also study Physics.
. P(randomly selected student who studies English also studies Physics) ~ 1

~ 0.556

d 12 out of the 60 students study English but not Physics.

.. P(randomly selected student studies English but not Physics) ~
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Since the data only represents a sample of the population, the results are only estimates of
the true probabilities. The larger the size of the sample, the more accurate the estimates will
be.
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EXERCISE 15C

Students at a high school were surveyed to
determine whether they played a sport or 2 musical
instrument.

a Copy and complete the table alongside. Sport

b Estimate the probability that a randomly chosen
student:

I who plays sport does not play an instrument
ii plays an instrument.

Instrument
Yes | No | Total
Yes | 19 | 25
No | 11 |14
Total
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2 A sample of adults were asked whether they Gender

had a driver’s licence. The results were Male | Female | Towl
further categorised by gender as shown: Yo | 62 | 17
a Copy and complete the table alongside. Licence [— o= 3
b Estimate the probability that a randomly Total
chosen:
I male has a driver’s licence i female has a driver’s licence.

€ Which of the estimates in b is more likely to be accurate? Explain your answer.
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3 At a supermarket, a taste-testing stall was set up to
determine whether people could taste the difference
between two brands of cola, A and B. 100 randomly
selected shoppers were given cither A or B, then  Give
asked to say what they were drinking.

a Copy and complete the table.

Said
A|B
A 3812
B 1733
Total

b Estimate the probability that a randomly selected shopper who is given:

I A could correctly identify their drink
i B could correctly identify their drink.
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EXERCISE 15C NEN—

Sport

Instrument
Yes | No | Toul
Yes |19 |25 | a1
No [ 11 [14] %
Total | 30 | 39 | 69

I %0568
i~ 0.435
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2 2 Gender b 1 ~0886

"Miale | Female | Towl i~ 0.850
; Yes |62 | 17 [ 79
Licence "o T8 |8 [ 11

Towl| 70 | 20 | 90

€ The Male estimate is likely to be more accurate as it is a
‘much larger sample (70 compared with 20).

32 Said b I x0T
A [ B [ Towl il %086

Given | A 38 [ 12| 50

B |17 [33] 50

Total | 55 | 45 | 100
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USING TREE DIAGRAMS

Tree diagrams can be used to illustrate sample spaces provided that the alternatives are not
t00 numerous.
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DISCRETE NUMERICAL DATA
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During the summer holidays, the probability that Hiroko plays tennis on any day is 2,
and the probability that she swims on any day is 2.
a Draw a tree diagram to illusrate this situation.
b Use the tree diagram to determine the chance that on any day Hiroko:
I plays tennis and swims il swims but does not play tennis.

a Let T represent the event ‘Hiroko plays tennis’ and S represent the event ‘Hiroko
P(T)=% and P(I')=2 ako P(S)=%¢ and P(S)=2.

swimming  Outcome Probability
s ¢ T and § Ixi=L v
L Tand S EEge
<;\T<%/s T’ and S Ix2 *
F S Tads  ix?
b 1 P(plays tennis and swims) i P(swims but does not play tennis)
=P(Tand ) v =P(Sand T') *

Ex3 2y3
x5 7X5
5

38
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Bag A contains three red and two yellow tickets. Bag B contains one red and four

yellow tickets. A bag is randomly sclected by tossing a coin, and one ticket is removed
from it. Determine the probability that it is yellow.

ticket  outcome

< R AandR To get a yellow

TNV Amdy v
%< R BandR
3
H

Y BadY v
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EXERCISE 22E
1 Suppose this spinner is spun twice.

2nd
Ist spin o

B<—
a < _ mm;:cnfhcmchmmm
<—

b Find the probability that blue appears on both spins.

¢ Find the probability that white appears on both spins.

d Find the probability that different colours appear on the two spins.
@ Find the probability that the same colour appears on the two spins.
f Find the probability that red appears on exactly one of the spins.
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2 A dic has four faces marked A and two faces Istroll  2ndroll
marked B. A is the event ‘the uppermost face is
A, and B s the event ‘the uppermost face is B,

a Determine: | P(4) I P(B).
b Copy and complete the tree diagram for two
rolls of the die.
¢ Using the tree diagram, determine the probability that:
I both results arc A
i both results are the same letter
1l the first roll is B and the second roll is A
Iv the result s two different letters.
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3 The weather forecast gives a 20% chance of
rain tomorrow. If it is fine, the probability that
Bernard will go sailing is 80%, but if it rains, the
probability that he will go sailing is only 10%.
Display the sample space of possible outcomes
on a tree diagram.

Determine the probability that tomorrow:
a s fine and Bernard goes sailing
b is wet and Bemnard does not go sailing
¢ Bernard goes sailing.
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@A ExeecramioN

Suppose a dic s rolled 120 times. On how many occasions would you expect the result to
be a “six?

The possible outcomes when rolling a dic are 1, 2, 3, 4, 5 and 6,
and each of these is equally likely to occur.

So, we would expect § of them to be a “six”.

Since £ of 120 is 20, we expect 20 of the 120 rolls of the dic to yield a “six”.
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In general:

If there are n trials and the probability of a single event occurring is p
then the expectation of the occurrence of that event is n X p.
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DISCRETE NUMERICAL DATA

A discrete numerical variable can only take distinct values which we find by counting. We

record it as a number.

Examples of discrete numerical variables are:

The number of children in a family:  the variable can take the values
0,1,2,3,
The score for a test, out of 30 marks:  the variable can take the values

0,1,23, ... 29, 30.
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‘When an archer fires at a target there is a probability of 2 that he hits the bullseye.
In a competition he is required to fire 40 arrows. How many times would you expect
him to hit the bullseye?

p = P(bullseye) = 2 and n=40

the expected number of bullseyes is 2
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EXERCISE 101

1 A football goalkeeper has probability
£ of saving a penalty attempt. How
many goals would he expect to save
out of 90 penalty shots?
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During the snow season there is a $ probability
of snow falling on any particular day. If Dan
skis for five weeks, on how many days could he
expect to see snow falling?

If two dice are rolled simultancously 180 times, on how
many occasions would you expect to get a double?

A hat contains three yellow discs and four green discs. A disc is drawn from the hat.
If the disc is then returned to the hat and the procedure is repeated 350 times, on how
many occasions would you expect a green disc to be drawn?

In a random survey of her electorate, politician A discovered [A [ B[ C
the residents’ voting intentions in relation to herself and her two [Je=T T 45
opponents B and C. The results are indicated alongside:
a Estimate the probability that a randomly chosen voter in the
electorate will vote for:

A B il C.
b If there are 7500 people in the clectorate, how many of these would you expect to
vote for:

i A ii B i C¢?
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EXERCISE 10/ EESS—
1 27saves 2 15days 3 30 doubles & 200 fimes
5 a 1055 002 016

b 14125 0 2175 W 1200
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VENN DIAGRAMS
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An alternative way of representing sets is to use a Venn diagram.

A Venn diagram consists of  universal set U’ represented by a rectangle, and sets within
it that are generally represented by circles.

For example: is a Venn diagram which shows set A within
4 the universal set U.
A A, the complement of A, is the shaded region
outside the circle.
Ul

Suppose U =1{1,3,4,6,9), A={L 69} and A'=(3,4}.
We can represent these sets by:

4
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