Topic 3: Statistics and

Probability

Collecting and Graphing Data

Data is information that has been collected. To find out what the data
represents or tells us, we need to first put it into a frequency table.

Frequency tells us how many of a certain result or piece of information have
been collected.
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Example

30 students did a short maths test that was marked out
of 10. Here are their results:
7 9 8 8 4 5 7 9 6 6
6 8 5 7 6 6 5 6 4 7
5 6 7 6 5 8 6 7 4 6
The frequency table table would look like this:

Mark Tally Frequency

9 I 2
8 HI ] 4
7 Wi S 6
6 il it 10
5 i 5
4 [ 3

30

This information could be shown using a variety of
graphs.

Here is the data from the table above used in different
types of graphs.
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Pictographs

Pictographs are really another kind of
table except the frequency is shown by
pictures '

Here i = 2 students so if we have a

frequency of 3, we need to use halfa

picture.

Pie Graphs

1o find the angles of the pie graph:

Maths test marks

54

marks
o |X
s |X X
7 XX R
s [X X X X X
5 (X X )
s | X7
_ i = 2 students
Maths test marks
9 mark 2 students 2600
S: e
30 studenis
= 2 X 360°
30
= 240
8 marks: 4“"x 360°
30
= 48°
6
7marks: — x 360°
- 30
= 72°
6 marks: 10 x 360°
30
= 120°
. 5 0
5 marks: — X 360
30
= 60°
4 marks: 3 X 360°
30
= 36°

g
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Graph the following data using pie graphs:

(a)

5. For the data below, draw up a frequency tabl_é and then draw a bar

Number of matches in match boxes

Favourite subject

Subject Frequency
Science 10
English 6
Maths 12
Social Scienhce 3
French 5

(b)

graph:

52 48
49 53
49 52
49 489

50
50
50
52

51
47
48
53

52 47 49
49 48 51
50 50 52
50 49

50
52
53

Age of Year 9 students

Age | Frequency
13 2
14 17
15 14
16 7

6. ‘ For the data below, make a frequency table and then draw a line
graph: ‘
Number of students in a class

27 22 24 21 19 26 25 20 25 24
221 21 25 18 23 24 25 27 "2%} 23

19 20 24 22 26 24 21 22 24 ™§

22 25 21 24 19 26 20 22 26 21
7. For the data below, make a frequency table and then draw a

pictograph:

Number of children in a family E

1 5 3 2 -2 3 O 1 1 2 2 4 0

4 1 2 3 1 4 1 2 i 5 6 3 1

0 3 0 2 4 2 1 o 3 2 0 3 3 0

2 2 4 0 5 0 3 3 1 0 2 |
8. Forthe data beiow, make a frequency table and then draw a pie graph: & ;

Rolling a die “

5 1 2 4 1 4 4 3 4 1

6 2 2 5 2 6 1 5 6 3

3 2 1 2 5 4 1 3 1 4

5 4 6 6 4 3 2 1 5 3

56
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srouped Data
btained by 50 Year 9 students in the end of year Maths

ere are the results ©

xam.
60
80
55
37
41

Jecause the marks are spread over a wide range, our fre

51
12
61
40
76

89
45
77
69
58

69
64
52
25
62

33 66
63 38
43 63
65 52
56 45

e different from the examples before.
n this case, we will put the data into groups.

43
87
22
64
73

98
59
67
71
56

60
29
50
44
75

58
68
83
31
65

quency table will

Mark (in groups) Tally ' Frequency
0-9 0
10-19 1 1
2029 RE 3
30 -39 [ 4
40 - 49 L1 1 7
50 -5% LT U 10
60 — 69 L LA LA 15
70 - 79 L 5.
80 - 89 It 4 e
90 - 100 | 1
50
Graphing this ....
\
¥
510 ¢
;“:ér
.|
—1 —
. 20 30 4 50 6 70 8 g 100
marks

Maths Exam Results
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The Median  The median is the middle number.

':.:-"__;:To'f'ind the median, you must first write all the numbers from smallest to
" largest. Then find the middie resuit.

Example ¥  Find the median of
57,3,6,9,10,4,7,9
Writeinorder: 3, 4, 5 6, 7, 7, 9, 9, 10

middle humber
median =7

Example 2  Find the median of
1,5,8,7,10,2
Writeinorder: 1, 2, 3,?5, 7, 10

middle
- median occurs between 3 and 5
median =4

The Mode The mode is the result that occurs the most frequently. It
is the most common result.

Example  Find the mode of e
4 3 1, 7, 9, 8 4 3.1, 4
We can see that 4 is the most common result
. mode =4

Example ¥  Find the mean, median and mode of
10, 30, 100, 40, 100, 50

10 + 30 + 100 + 40 + 100 + 50
6

_ 330 | |
5 |

= 55
median: 10, 30, 40,150, 100,100

i

mean

middle
.. median = 45

moade = 100

60
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(c) Which statistic changed the least and which changed the most
when these two extra results were included?

5, A fitness class runs the following distances in 2 minutes:
520, 510, 500, 490, 480, 470, 470, 470, 470, 460, 460, 450, 440
(a) Calculate the mean, median and mode.
(b) If the two runners who ran 460 m ran again later and managed
590 m and 600 m, what would the mean, median and mode be if
their new distances were substituted?
(c) Which statistic changed least and which changed the most?

6. The average weight of two students is 46 kg. If one weights 42.5 kg,
what is the weight of the other?

7 Aclass of 25 students had a median mark of 58 in English. How many
students had a mark less than 587

8. If the average weight of 8 men is 84 kg, what is the total weight of the 8

men?

9. In a netball team of 7 players, 3 are 150 cm tall, 2 are 145 cm tall, 1 is
182 cm tall and 1 is 165 cm tall.
(a) What is the average height of the team? . _
(b) What is the median height? S
(c) What is the modal height?

Probability

The probability of something happening is a measure-of how likely it is.
Certain and impossible events
The probability of something happening which is impossible is equal to zero.

e.g. The probability that it will snow in Luganville is zero since it is an
impossible event.

We would write this as Pr (snow in Luganville) = 0
The probability of something happening which is certain is equal to one.

e.g. The probability that a student will be given Maths homework sometime
this term is one since this this a certain event.
Pr (Maths homework this term) = 1

62
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(e) There will be a plane crash in Vanuatu this week.
(f) Fewer tourists will come te Vanuatu next year.

3. (a) Write down four events which are certain to oceur.
(b) Write down four events which are impossible.

Calculating Probabiiity

i we want to calculate the probability of an event or outcome, we need to
know how many outcomes there are in total and how many outcomes were
successful (this means how many were the ones we wanted).

number of successful outcomes
total number of possible outcomes.

Pr (success) =

L et us look at some examples:

Example 7 A boy own 10 cassette tapes. 6 are reggae tapes and
4 are rock music. If he chooses one tape without
looking at it, what is the probability that

(a) itis a reggae tape
number of reggae tapes

total number of tapes

<)
Always cancel
B\ fractions if possible.
)

Pr(reggae) =

(b) itisa rock music tape
Pr (rock) _ number of rocktapes
total number of tapes
4

10
2
5

64 ' i
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If the weather bureau said “The probability that it will rain tOMorrow is
{in5% or0.2), whatis the probability it will not rain?

There are 10 library books on the shelf. 6 are green and 4 are red.
Two of the green ones are maths hooks. If a book is chosen, what is
the probability that it is:

(a) agreen book (e) either red or green

(b) ared book (f} agreen maths book

(c) a blue book {g) green butnota maths book
(d) notagreen book {(h) not a maths book

In the Year 9 class there are 12 girls and 15 boys. Four of the giris
have names beginning with T and three begin with M. Two of the boys’
names begin with T and three begin with M. Answer the following
questions:

(@) Whatisthe probability of choosing & girt? Pr(g)

(b) Whatis the probability of choosing a boy? Pr (b)

(c) Whatis the probability of choosing a girt with a name starting with
T? Pr(gT)

(d) Whatdoes Pr (gM)} mean?

(e) Calculate Pr (gM) ‘

@ Galculate  Pr(bT) T

(g) Calculate Pr (M)

(h) Calculate -Pr (T)

(i) Calculate Pr (not M}

() Calcuiate Pr(notT)

B
An ordinary pack of playing cards looks like this:
TS [ 157 There are 52 cards.
13 hearts V which are red
13 diamondsé which are red
13 spades $ which are biack
13 clubsefe which are black.

Picture cards are the Jack, Queen,
King and Ace. -
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| Prdbability Experiments

Example 1 tossed a 20vt coin 40 times and obtained the
following results: ,
H T H T H H H T H T
H T T H T H H T T H
H T H T T T T T T T
T H T H T T T H T T

H = Heads (symbol of Vanuatu)
T = Tails (coconut crab)
When | counted up my results, | made up a table:
Ho| T
16 | 24
From my results, | could say that, for our coin, the
prbbabiiity of getting a tail is:

Pr(T) = %

=3
5
However, | was expecting to get-.go tails and 20 heads.
Does this mean my coin wasn't fair®.No, it just means

that | didn’t toss the coin enough times. If | had tossed
it 4000 times (very boring!) the results would be very

close to 2000 heads and 2000 tails.
Exercise 3.6 For each of the following experiments
(a) Predict the number of times each of the outcomes will occur.

(b) Conduct the experiment and record the results.
(¢) Draw up a table of results.
(d} Calculate the probabilities of each of the outcomes of the

experiment.
(e) Compare your results with your predictions.

1. Toss a 10vt coin and a 20vt coin 60 times. Record how many times
you get 2 heads, | head and 1 tail, 2 tails.

2. Drop a drawing pin onto your page 100 times. Record how many times

you get point up @ or point down m

68
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Example 2  When choosing a card from a pack and then tossing a
coin, what is the probability of getling a heart or a head
or both?

' Sample Space
H
Heart <
T

Club <
ClubT

H CClubH D

T

H |
Diamon<

T

Diamond T
H
.Spade <
: T Spade T
5 of the results contain a heart, 2 head or both.

Pr (Heart or head or both) = '—5{3—‘

Exercise 3.7

Draw tree diagrams to help you answer the foliowing:'%'““’*%.ﬂ,\,%

1.

70

When tossing a co.'m and then spinning a spinner numbered 1 to 4,
what is the probability of getting & tail or a 4 or both?

f a card is drawn from a pack and then a die.is rolled, what is the
probability of |

(2) aclub or asix or both?

(b) aredcardora number under 57

Three coins are tossed. What is the probability of getting 3 heads or
only one head? |

There are four girls — Mere, Susan, Crystal and Unes — and four boys —
Kalo, Tom, Jimmy and Webster — in the same class. Their teacher
wants to choose one girl and one boy 10 form a committee. Find the
probability that the committee contains:
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" Find the probability of choosing from a pack of cards.
B (a} anace

(b) aclub

(¢) akingoraclub

(d) akingoratwo

(e) a black even number

(f) notajack or a heart

A bag contains 10 white stones, 6 black stones and 8 grey stones.
Find the probability of choosing:

(a) a white Stone

(b) a black stone

{(c) a black or a grey stone

(d) not a grey stone

Michelle is about to have a baby. It could be a boy or a gitl. It could be
born on Monday, Tuesday or Wednesday. Draw a tree diagram to show
this information.

(a} List the sample space.

(b) What is the probability of a boy born on Tuesday?

(a) Draw a tree diagram to show the results when a die is rolled and
a coin is tossed. e
(b) Find Pr (a six or a head or both).

(c) Find Pr { a number over two and a tail).

(a) A coin is tossed 40 times. How many tails would you expect?

(b) A die is tossed 30 times. How many 4s would you expect?

(c) 20 cards are chosen from a pack. How many hearts would you
expect?

Two dice are tossed.
(a) Write out the sample space of all the different combinations.
(b) What is the probability of throwing a pair (two numbers the
| same)?
(c) What is the probability of throwing a total of 10 or more?
(d) What is the probability of throwing a total of 6 or 77
() A game is invented where a person will win if they throw a total
which is a multipie of 3. What is the chance of winning the game?




