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Language of chance

Words are used nearly every day to describe the chance of an event occurring.

e The event is what we are observing to 'happen’ ‘

“The weather report says it is most likely to rain sometime today”
Chance description Event

The words ‘most likely’ imply that it should (or there is a good chance of) rain.

Here are some words that are often used to describe the chance or likelihood of events happening:

highly . . highly
[ wiiliiealy J [ unlikely J [even chance] [ likely J [ likely ]
impossible very less than more than very R
P unlikely even chance even chance likely

T T

Can never Same chance of happening Will always
happen as not happening happen
<: Chance decreases ) ( Chance increases ’

p
Use the words from the chart to describe the chance of these events

(i) Seeing a full moon on any given night during a calendar year?

A full moon occurs approximately 12 times a year, therefore highly unlikely chance.

(ii) Picking a red marble from a bag containing 49 blue and 51 red marbles.

There are slightly more red marbles than blue marbles, therefore more than even chance.

(iii) At least one student in an entire school blinking their eyes in the next hour.

Unless every student in the school can stare for very long periods, this is a certain chance.

(iv) Rolling a normal six-sided die and getting an even number.

There are three even and three odd numbers on a normal die, therefore there is an

even chance.
\_ Y,
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How does it work? Your Turn ] Chance ]

;@ Language of chance

© Write down the words that best describe the normal everyday chance of these events happening:

© Seeinga pink and yellow car on the road.

© bk sgeenpiece oty avsgorsbeowcansy |
© wiin et B
L
O Moo e o spomatteengngesmatbal |
© kg arorwhe rshing ough o vor
O pesmgagnansomyouoragowof Ogtsnd 0bos |
O ourpingnesmetng kg g roneinthe sk |
© mhesun i fom s
O g arite A o boabuone ek |
© cochngsommge i roma ankofSutesns Tometh |
O

. o0 . .
@ Rolling pOSGELE normal six-sided die.

©® Winning a team game when your opponent has one less player.

@ Not beating a world record at a school sports carnival.
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Sample space

When we randomly pick something from a group of objects, we are taking a small part (or sample).

A list of all the possible outcomes (results) from the group of objects is called the sample space.

Here a tennis ball, football, American football, basketball and a volleyball are being juggled.

If the juggler drops one, which ball (outcome) could it be?

The sample space for all outcomes = {tennis ball, football, American football, basketball, volleyball}

NN A

Separate each outcome by a comma inside curly brackets

-

Here are some more sample space examples relating to possible outcomes

(i) A bag contains positive integers less than 10. List the sample space when one number is

picked at random.

The sample space for all the possible outcomes S = {1, 2,3,4,5,6,7,8, 9}

(ii) List the sample space of possible outcomes when this spinner is spun once.

(iii) What is the sample space of the outcomes when two coins are tossed?

For two events at the same time (i.e. tossing two coins), the sample space is all the possible pairings.
A simple two-way table can be used to help ensure you get them all.

The sample space of possible outcomes S = {it, @, W, i, &, ©, &, @}

Coin 2

Head (H) | Tail (T)

Head
H, H H T
) (* ) (* )

Coin 1

Tail
T, H TT
) (f ) (f )

Write the outcome twice if repeated

.". The sample space for outcomes of two tossed coins
S = {(Head, Head), (Head, Tail), (Tail, Head), (Tail, Tail)}

S =A{(H,H), (HT), T H), T}

J
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How does it work? Your Turn } Chance ]
£ *s
I'v
,}@ Sample space

©® Write down the sample space for all the possible outcomes for each of these:

© Tossing a coin © Flicking a light switch

£

© Rolling a normal six-sided dice

_ S = S =
§‘\
&N
©® Moving this car gear stick © Pressing a key from this standard button keypad.
Q0 _ -
®© 0 @

@ Choosing a letter from the word ‘Mathematics’.

S =

(@ Abag containing the letter blocks in the quantities shown here:

- mx2 ﬁm @x3

S =

@© The number of pins you can knock-over in one turn during a game of 10-pin bowling.
Psst: you might not knock over any pins!

‘3'&9)

@ The point scores possible with each dart thrown at this dart board.

. @0
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How does it work? Your Turn ] Chance ]
j@ Sample space

©® Complete the two-way tables and use them to write the sample space for all the possible outcomes.

© Flicking two light switches. © Tossing a coin and rolling a four-sided die.

© six friends logged onto a social website to chat.

Ari (A) Coco (C) Qian (Q) | JeeUn(J) | Steve (S) | Fahim (F)

Yes (Y)

No (N)

© Two people playing Scissors, Paper, Rock.

Scissors (S)

00| -
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How does it work? Your Turn ] Chance ]
L™
,}@ Sample space

©® The spinner and six-sided die pictured used together:

Spinner
1 2 3 o °
1
2
2 :
Sy
5
6
S =

© Hereis your first chance to earn an awesome passport stamp.

You hear someone say:
“l do not have a twelve-sided die, but | do have two six-sided dice
which we could just add together, which is the same thing.”

@ 9B
Use your understanding of sample space for both options to explain why you agree or disagree with
this statement. Show all your working to back up your explanation.

. @0
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Equally likely outcomes
Outcomes with the same chance of occuring as each other are called equally likely outcomes.

For these two spinners, the sample space of possible outcomes is exactly the same.

S = {’(I JI JI ‘I .‘I )I ‘}I ‘}

All segments are the same size. All segments have different sizes

.". The outcomes here are equally likely. .". The outcomes here are not equally likely.

Mathletics Passport  © 3P Learning SERIES TOPIC

f D
Say whether or not these experiments have equally likely outcomes
(i) Rolling a six-sided die with the following values on each side:
[ @ [
L L o0, 0 ¢
§={1,1,2,2,3,4}
There are more chances for an outcome of 1 or 2, so different outcomes are not equally likely.
(ii) Opening a twenty page newspaper to an even numbered page.
S={1,2,3,4,56,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20}
There is an equal number of odd and even page outcomes, so the outcomes are equally likely.
Some experiments can be ‘rigged’ to ensure certain outcomes. This is called bias.
Biased experiments do not have equally likely outcomes.
For example:
e The spinner above on the right is biased to give a result of il or A each time.
e A normal six-sided die is weighted on one side to favour the number
6 getting rolled each time.
\ Y,
9



How does it work? Your Turn ] Chance ]

L 4
)@ Equally likely outcomes

© Points in dart games depend on what area of the board each dart lands. Label each board as
having scores that are ‘equally likely’ or ‘not Equally likely’ with each dart thrown.

N,

©® Write down the sample space for each of these events and state whether each different outcome is
equally likely or not equally likely.

© Tossing a head or a tail on a normal coin.

S = Each different outcome is:

® Picking a coloured marble from a bag containing three black and two green marbles.

S = Each different outcome is:

© A raffle in which each of the ten participants have one ticket only.

S = Each different outcome is:

© Picking a vowel or consonant from a bag containing all the letters from A to J.

S= Each different outcome is:

© Hitting an odd or even number when throwing a dart at the board inQl e).

S = Each different outcome is:

© Rolling an odd or even number on a four-sided die containing the first 4 positive perfect cubes.

S= Each different outcome is:

® Rolling the following eight-sided die: N

S = 7/—\ Each different outcome is:

» U\
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How does it work?

Your Turn ]

Chance

—/

A
55@ Equally likely outcomes

© Use the given sample space and rule to fill in each of these blank spinners:

O 5={1,234}

All outcomes equally likely

O S:{JIJI-‘I )I J}

Four sided shapes are equally likely. All
the other shapes are not equally likely.

't

o S:{)IJI.‘I 1' 2}

The spinner is biased so the circle outcome
is twice as likely as the other four, equally
likely outcomes.

Psst!: the spinner has already been divided up ina
way to help you with this one.

*EQUALLY LIKELY

-
wd ...
AT ATIVNOT

S3ANOJ.LNO

OUTCOMES

0O s=1{2406,8, 10}

All outcomes are not equally likely

© S = {Green, Green, Blue, Blue, Black,

Black, Pink, Pink}

All outcomes are equally likely to occur.

o

O s={1,273}

The spinner is biased so that each outcome
has double the chance of being spun than
the previous one.

Psst!: If the outcome 1 has one chance, then the
outcome 2 has two chances etc!

°

Chance
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Chance experiments

Chance experiments (called trials) investigate how often events occur through testing and observation.

The experimental probability is the value we get when the event we are looking for (favourable outcome) is
compared to the total number of trials.

Number of times it happens
The frequency of the event (E)

Experimental probability of an event (E) = The number of trials completed

The more times each trial is repeated, the more accurate the experimental probability value will be.

Here is one way repeated trials can be recorded to approximate the experimental probability.

N
Record each result using the triangle to see the experimental chance of getting the favourable outcome

Two dice were rolled 25 times to see how often their sum was a multiple of three. The favourable
outcomes in the results are circled.

Diel: 6, 5, 3, 2, 3, 2, 2, 6, 3, 2, 4 4, 3, 4 1, 6 2, 4, 5 2, 1, 4 1, 1, 6,
Die2: (2, 1, 3,5 3,5 1, 1, 1, 6, 1, 4 6, 3, 4, 5 4, 6 3, 2 2 6 1, 2, 35,
1+2 (8 6 ®) 7, 6) 7, 7, 4,8 5 8 0) 7, 5 11, () 10, 8 4, 3) 10, 2, B) 11,

L8 0 00 0 After each trial, mov
,QQ QQQQQ@Q QQQQQQQQ to te hreer? ext Iri : e kr;;(ljov?/
10thH_Q‘,Q:Qb\ Q Q /Q:OED\.Q. ,Q. Q o} following the rule:

Die 1 + Die 2 = A multiple of 3?

QQQQQQQ,@QQQQQQQQQQQQQQQ

2 SHUUHUUA UG UL UL DU,

0% 4 12 16 20% 24 28 32 36 40% 44 48 52 56 60% 64 68 72 76 80% 84 88 92 96 100%

Experimental percentage probability
Using the formula,
Frequency for the multiples of 3 rolled 8 32

. A — O _ — 329
Experimental probability The total number of rolls made 25 100 32%

\\ J

Y X:)
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How does it work? Your Turn } Chance J

,} Chance experiments

© The spinner shown below was used 25 times to see how often a shape with straight sides was spun.
ReSUItS: L}I ‘I JI JI AI )I ‘I JI ’(I ‘I ‘)l ’I JI AI L}I ’(I ‘r JI AI JI )I L"r )I ’I w

© Fillin the triangle to find the experimental probability of spinning a favourable outcome.

Start %
2 Straight sided shape?

sttt N\

L2800 00 00 0
S

Spinner

QQQQQQQQQQQQQQQQQQQQQQQ

o SPHUUULGUUUUU DU TR,

0% 4 8 12 16 20% 24 28 32 36 40% 44 48 52 56 60% 64 68 72 76 80% 84 88 92 96 100%

Experimental probability (%)

Experimental probability = %

(® Use the formula to calculate the experimental probability from the results spun.

© Do you think this is accurate? Explain your answer, mentioning the possible outcomes on
the spinner.

© What could you do to increase the accuracy of the experimental probability?

00 -

Mathletics Passport  © 3P Learning SERIES TOPIC



Theoretical probability

It compares how many times a particular event can happen with all the possible outcomes.

e Total favourable outcomes = the number of outcomes matching the result we
are looking for.

e Total possible outcomes = the total number of outcomes in the sample space.
These terms

are used a lot in
probability Total number of favourable outcomes

Probability of an event = "
¥ Total number of possible outcomes

The total number of favourable outcomes can never be more than the total number of possible outcomes
.". The probability of an event can only be any value from O to 1.

*. Probabilities in percentage form can only be any value from 0% to 100%. T

-
Find the probability of these events

(i) Picking a red apple from a bowl containing 20 apples (12 red and 6 green).

The number of red apples (favourable outcomes)
The total number of apples (possible outcomes)

Probability of picking ared apple =

» 12
Picking at random ‘ ===
20
is like drawing
from a hat or : f 3
closing your eyes I =— Simplify fraction
before picking. ) .__ | S

So this means, for every five apples picked randomly from the bowl, three will probably be red apples!

(ii) The probability of rolling a 4 on a twenty-sided die, as a fraction, decimal and percentage

The number of 4s on the die (favourable outcome)
The total number of sides on the die (possible outcomes)

Probability of rollinga 4 =

1
= — Fractional probabilit
20 p y
15
20 100
=0.05 Decimal probability
=5% Percentage probability

.
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Where does it work? Your Turn ] Chance ]

LT
i B Y
Jl Theoretical probability o . <o
— J” \ ‘.‘ \\’r’i'\
= W=
O If the sixteen-sided die pictured here is rolled, write the percentage . %‘\ Al ‘& i
probability of getting these outcomes: o\%\» :2;2')'\
-
----- &
© Aneven number. © A multiple of four. * AL
©® A number between two and fifteen. © A perfect square.

© Fergus has twenty gaming application files on his phone. What is the decimal probability that when
using these applications he is playing:

© One of the four strategy games? O One of the twelve racing games?

© The sample space table here shows the sum of two

Die 2
4-sided dice when rolled together. s
+ 1 2 3 4
©® How manyp055|ble outcomes are there? 1 2 3 4 5
o | 3 | 4| 5 | 6
© How many different sums outcomes are there? 3 4 5 6 7
" ) 4 | 5| 6 | 7| 8

@ Calculate the decimal and percentage probability of rolling a prime number.

@ Explainin a sentence or two why it is not possible to have a probability greater than 100%.
p y p p yg

. @0
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What else can you do? Chance

Playing cards ’ ’

While skill is required for many card games, they all require ‘luck’ to be on your side.
Luck is just chance working in your favour!

Here is what a normal pack of playing cards looks like all laid out (without the Joker cards).

*¢

SUITS SYMBOL CARDS IN EACH SUIT PICTURE CARDS
" P |10 [300200 %0 Zo’q So 0 (20 0 a0 1& : I
Spades @ ® . S PSR E AR ARE IR 8 &, 13 cards
[ 2 L I BN P BN FYEE BX TR BN FYEE BX FYEK BN FYEK A J 1 . .
L (4 € i4 S 9 L 8 3 01 0 )4
Black Ace 2 3 4 5 6 7 8 9 10 Jack Queen King
: Fa |38 |iaaiaas %aa laa|lss 2aas Vs |||t $ LI
(3 - bd
Clubs & @& . RIS R 8 O, 13 cards
* ® LRI AN T3IE K FIAE AN TAIEE BN TN K TIEE X TN M X3 + + +
Y [4 14 < 9 L 8 6 01 1 1] 1
Ace 3 4 5 6 7 8 9 10 Jack Queen King
: Co e ([fe e |[Se 0 e 0 e 0 (Fe 0 ([P0 0 (Vo0 ]} ’ '
. ¢ ik
Diamonds 4 ¢ ¢ NI ER AR A BX % A % |13 cards
’ O, 9,
: : ¢ 4 ¢ 0; LR X3| IR 0; ¢ 02 ¢ 0; ¢ 0; ¢ Oool H 3 3
Red Ace 2 3 4 5 6 7 8 9 10 | Jack Queen King
¢ e [P [lve(foe |lve|ive |fve e Yoo ! ¢ $
v v || o o || »% a5 -
Hearts v v v N A DA R R Y BN AR 13 cards
“1 % ® 2 ® ‘; ® ‘; ® ‘; ® ‘z ® .§ ® .; ® .(:l ? l‘) i
Ace 3 4 5 6 7 8 9 10 Jack Queen King

Total = 52 cards

Playing cards are excellent for probability questions involving equally likely outcomes.

e \
Calculate the probabilities of each of these
(i) Picking a heart card from a normal pack of playing cards.
_ n(heart cards)
P(heart card) = n(cards in the pack)
_13
52
= Z Simplified fraction
(ii) Picking a picture card from a normal pack of playing cards
. _ n(picture cards)
P(picture card) = n(cards in the pack)
_12
52
=3 Simplified fracti
13 Implined rraction
\ J
00
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What else can you do? Your Turn ]
;@ Playing cards

© For each of these:

(i)
(ii)
o

Write the probability as a decimal if one card was selected
at random from a pack of normal playing cards.
Describe the chance of each event.

P (red card)
(i) (ii)

P (club)
(i) (ii)

P (black diamond)
(i) (ii)

P(Ace)
(i) (ii)

P (King of spades)
(i) (ii)

Chance ]
A ‘ Y
< <

~ v,
Q %
x @ =
a )
2
&. L
O _ LA %(Sb
Vi yra *
Remember:

numerator = denominator
for decimal value

© The same words can be used to describe the chance of picking an Ace or picking a King of Spades.

However the calculated probabilities of each event are different.

How would you describe the chance of both events if comparing the two?

30 ‘

SERIES TOPIC Mathletics Passport ~ © 3P Learning



