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Investigations into probability can have interesting results.
One famous investigation involves making a choice given three options.

A ball is hidden under one of three cups.

You choose which cup it is under and then get shown another cup it is NOT under.
Do you think it is better to stick with your original choice or change to the other remaining cup?

Try for yourself and see what conclusion you make.
For more information about this, search for the Monty Hall Problem. - ,‘ -

anse | T TIIT

© Aclass of students were surveyed about whether or not they liked these three fruits:
Oranges, Apples and Mangoes.

Students who liked: o Q *\’

* Only one piece of fruit e Two pieces of fruit e All three peices of fruit
Oranges = 8 Oranges and Apples =8 Oranges, Apples and Mangoes = 8
Apples =4 Oranges and Mangoes = 4
Mangoes =7 Apples and Mangoes =7

Come up with a way of grouping and displaying this information in a single diagram.

Use this diagram to calculate the probability that a surveyed student selected at random liked oranges.

0@
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How) does it work? Probability

Theoretical probability

Theoretical probability is the expected chance of events written as fractions, decimals or percentages.
It compares how many times a particular event can happen with all the possible outcomes.

Total number of favourable outcomes n(E)

Th tical probability of t P(E)=
eoretical probability of an even (E) The total number of possible outcomes n(S)

e n(E) =the number of outcomes matching the result we are looking for.

e n(S) = the total number of outcomes in the sample space. Remertbe

Sample space is a list of
all the 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 0 to 1.

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

- - - ™
Here are some typical questions

(i) A pencil case has three blue, one green, two pink and two yellow highlighters.

o) List the sample space for all the possible outcomes if one highlighter was picked out at random.
The sample space S = {Blue, Blue, Blue, Green, Pink, Pink, Yellow, Yellow}
B) Calculate P(Blue) after first calculating n(Blue) and n(S).
n(Blue)=3  n(S)=38

.. P(Blue) = % = % Probability as a fraction
0.375 Probability as a decimal

= 37.5% Probability as a percentage

(i) If P(E)= 4 and n(S) = 15, what is the value of n(E)?

5
n(E) _ 4
P(E)= == Simplified fraction
n(E
= 1(5 ) Equivalent fraction with denominator of 15
n(E)= 12 Numerator of simplified fraction x 3
\§ J

2 ‘ @ @ Probability
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© Write down the sample space S and calculate n(S) for each of these spinners:

n(S) = n(Numbers) = n(S) = n(Colours) = n(s) = n(Options) =

©® Calculate P(E) accurate to 2 decimal places for these favourable outcomes and sample set values.

O nE)=2, n(s)=25 O n(White flowers) = 10, n(Flowers) = 14
P(E) = P(White flowers) =

O n(Brown)=17, n(Cards)=16 © n(0dd numbers) =12, n(Numbers) =33
P(Brown card) = P(Odd numbers) =

© Calculate P(E), as a percentage of these:

© nE)=1, n(s)=2 O n(E)=3, n(s)=25
P(E) = P(E) =

O n(E)= () =48 O nE)=5 n(s)=8
P(E) = P(E) =

O Calculate n(E) or n(S) for each of these:
© PE)=4, nls)= O P(E)=30% (ie.3), n(F)=15

~n(E) = ~on(S) =

O P(Orange) = 0.6 (i.e. %), n(Oranges) =21 @ n(Animals) =12, P(Duck)=75%

- n(Fruit) = . n(Ducks) =

0@ -
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/f@ Theoretical probability
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A bag contains the following wooden tiles with numbers or letters in the quantities given.

¥ B @ 6 K- B Bl -

A wooden tile is drawn at random from the bag.

© Write down the total values for each of these favourable outcomes:

(i) =

(i) P(9)= Zgg = (i) P(Even)= ”(’f(vse)”) = (iii) P(B) = =z
(iv) P(Number < 6) = — (v) P(Hor B) = — (vi) P(6or9or7) = —

A cup and ball guessing game is played with three cups and one ball. It is up to players to guess
which cup has the ball underneath it after they have been shuffled around.

© Write down the sample space for all the possible outcomes when a cup is
lifted up and the value of n(s) . b 4

S = n(s) = A| I ii

O Calculate P(No ball) and P(Ball) when a cup is lifted up as a percentage.
P(No ball) = P(Ball) =

O CcCalculate P(No ball) + P(Ball).

4
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How does it work? Your Turn j

j@ Theoretical probability

7

In Roulette a small white ball is spun on a moving wheel with red, black or green numbers.

People try to predict which number or colour the ball will stop on after each spin of the wheel.

(i) S=

(0104 X6{0)\% | IN)
Red

Black

Black Red

Black

Black

.................. . § QHEOR@?,
* <
. S N S . , <
(i) P(Black number) = === (i) P(8) = === . | A
: x - *
..................................... v .
................................................ ?\\/\\) ...../-----/20"“ -x¥
i‘&v a *
= to3d.p = to3d.p g03d
(iii) P(Prime number) = (iv) P(Multiple of 5) =
= to3d.p = to3d.p
Probability @ @ ‘ 5
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Words, fractions, decimals and percentages are all used to describe the probability of an outcome.
This scale links the words used to describe chance to their approximate calculated probability value.

[ ey | ey || (zggg'yhgt;'g, - _
v v

Fractonscale | 0 = — 3
raction scale 10 5 10 5

I I I I I I I I I I
Decimalscale (0 01 02 03 04 05 06 07 08 09 1.0)

Percentage scale

t 1 t
. . very less than more than
impossible .
unlikely even chance even chance

<: Probability decreases ] [ Probability increases

© All the possible outcomes when two, four-sided dice are rolled are shown in the table below:

© Calculate n(S) for the outcomes. n(S) =
0O Calculate the number of these favourable outcomes
(i) (Even sum) (i) n(Sum of 5) =
(iii) n(Sum of 6) (iv) n(Sum of3) =
Z,a (v) n(Sum<5)= (vi) n(At lease one 3) =
{ [
g (vii) n(Sum > 2) = (viii) n(Sum is aprime) =i

© Calculate and describe the probability of the favourable outcomes in part @ occurring.

(i) P(Even sum): (i) P(Sum of 5) =

(iif) P(Sum0f6) """"""""""""""""""""""""""" . P(Sum0f3) ...................................................
., P(Sum<5) ......................................... . Pmtlwseoﬂﬁ) ...........................................
y P(Sum>2) ............................................ N P(Sumlsapnme) .................................

6 ‘ @ @ Probability
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Complementary events

So far we know that for the probability of an event:

e The total number of favourable outcomes can never be more than n(S).

e The probability of an event P(E) can only be any value from 0 to 1 or 0% to 100%.
Complementary events in probability are about predicting the chance of the other possible events.

In other words, the probability of a certain event not happening.

P(E): The bar drawn
over the event means
complementary (or not)

P(Event NOT Happening) = P(Event )

P(Winning a game) = P(Losing a game)

Calculate these probabilities and look for a relationship between the two

Axis Airport had six jumbo jets, three airbuses and one helicopter land during a 1 hour period.
A plane spotter outside the airport was looking at what type of planes landed during this 1 hour period.

Calculate:

. : . _ Total number of jumbo jets that landed = 6
(i) P(A jumbo jet was spotted) = Total number of aircraft that landed = 6 + 3+ 1 = 10
Q0

3
5

. . : _ Total number of other aircraft landed = 3 + 1
(i) P(A jumbo jet was spotted ) = Total number of aircraft that landed = 6 + 3+ 1 = 10

2

5

Can you see the relationship between the two probability calculations?

P(A jumbo jet was spotted) = 1 — P(A jumbo jet was spotted)

13
=1-<

2
5

\§ J

This rule applies to all complementary probabilities:
e P(E)=1- P(E) when a decimal or fraction.
o P(E)= 100% — P(E)% when a percentage.

0@ -
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f@ Complementary events

© For each of these events, write down what the complementary event would be.

© Event = turning a light switch on. © Event = Sitting down.
Event = Event =
© Event = Answering a question incorrectly. © Event = Opening a jar.
Event = Event =
© Event = Travelling by train. © Event = Rolling an even number on a
six-sided die.
FEvent =
Event =
@ Event = Not hearing a sound. @ Event = Not understanding the task.
FEvent = Event =

© Use probability notation to write the complementary probability for these in two different ways.

© P(Fixed) 2 O P(Here)
- L ¢
P(Broken) or P(Fixed) ot
© P(Healthy) © P(Polite)
© P(Small) © P(You saw something happen)

© Complete these calculations to find the complementary probability.

© P(A blue card) = % O P(Winning) = 65%

.. P(A blue card)

[l
|
N

8 ‘ @ @ Probability
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O Calculate the complementary probability for each of these:

© P(Blue)= % O P(Good reception) = 85%
.. P(Not blue) = .. P(Poor reception) =

© P(Arriving on time) = 0.30 © P(Raining tomorrow) = %
.. P(Arriving on time ) = .. P(Raining tomorrow ) =

O P(Parrot talking ) = 0.17 © P(Have green eyes) = 74.4%
.. P(Parrot talking ) = .. P(Have green eyes) =

© Alucky dip with 50 vouchers contains these possible prizes:

¢ 30 x $5 mobile phone credit e 4 x $25 mobile phone credit >
e 15 x $10 mobile phone credit e ] x new prepaid mobile phone
Write these prize probabilities as simplified fractions if one voucher is chosen randomly.
© P($25 mobile phone credit) O P($25 mobile phone credit)
© P(New prepaid mobile phone) © P(New prepaid mobile phone)
© P($5 or $10 mobile phone credit) © P($25 credit or a new prepaid mobile phone)

@® Comment on the relationship between the events for parts @ and @.

0®| -
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How does it work? Your Turn J
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Probability

Complementary events

The pieces in the completed jigsaw puzzle shown below get jumbled up. A piece is then taken from
the jumbled pile at random. Calculate these probabilities as percentages for the selected puzzle piece:

© P(Shaded puzzle piece)

O P(Corner puzzle piece)

© P(Edge puzzle piece)

© P(Edge puzzle piece)

?g:}— ‘@XENIS\ ¥
S N
O P(Puzzle piece that touches a shaded piece once solved ) E: £ % o,
1 lm
0“\ 1
=, &
RO
SiNgAE *
© You are one in a group of 8 children at a birthday party playing ‘pass the parcel’. In this game,
children sit in a circle and pass around a wrapped parcel until the music stops. Whoever is holding
the parcel after the music stops unwraps one layer of wrapping to see if they have won a small
prize. The child who unwraps the last layer of paper wins the main prize. Each child takes 2 seconds
to pass the parcel to the next person.
© |If the parcel starts with you, how many times will you hold it after 80 seconds of music (not
including at the start of the game)?
O Not including at the start, calculate P(Holding the parcel ) during the first 80 seconds.
© cCalculate P(Winning the main prize) written as a decimal.
10 Probability

00
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Independent and dependent events

When two or more simple events take place we call it a compound event.
There are two main types of compound events:
¢ Independent: The outcomes of one event does not affect the outcomes of the other. |

Eg: Flipping two coins.
The outcome of one coin has no effect on the outcome of the other.

e Dependent: The outcome of one event affects the outcome of the other.

' Eg: Popping the balloon in a bunch that contains a prize.
: The chance of popping the winning balloon increases after each attempt as there
are fewer balloons left to pop.

3

Random selections of two or more objects can happen one of two ways:

e With replacement: Each object selected is replaced before making the next selection.
The sample space size is the same for all selections, so the outcome of
each event is independent of the one before.

e Without replacement: Each object selected is not replaced before making the next selection.
The sample space is smaller for the next selection, so the outcome of
each event is dependent on what is left after the previous event.

4 A
Identify each of these types of events
(i) Tossing a coin and rolling a die (singular of dice).
Independent Outcome of the coin toss does not affect the outcome on the die
(ii) Selecting two tiles together of the same colour from a bag.
Dependent Two tiles together is a without replacement selection
(iii) Rolling a pair of normal playing dice.
Independent Outcome of each die is not affected by the outcome on the other
(iv) An mp3 player selecting two songs by the same artist, one after the other while on random
shuffle mode.
Dependent There are less songs to randomly select from after the first one is played
\ J

Probability @ @ ‘ 11
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How does it work? Your Turn j

Probability

v
f@ Independent and dependent events

© Flipping two coins

O Flicking a number spinner and selecting a numbered
card at random from a pack.

© Selecting two blunt pencils from a pencil case at
the same time.

@ Picking two out of three cups (one after
the other) to see which one contains a
hidden ball.

O Selecting two green marbles if the first marble was
returned to the bag before selecting the second one.

© Guessing correctly the first two numbers to be
drawn in a game of bingo.

@ Randomly selecting seven tiles in a word game,
then replacing and selecting another seven tiles.

@ Two different people opening their books to
the exact same page as each other.

@ Two sheep giving birth to lambs on the same day.

@ Guessing who will finish in the first two places
of a race.

Bag 2 contains five yellow cubes and five green cubes.

{Independent

{Independent

Independent

Independent
Independent
Independent
Independent

Independent

Independent

{Dependent

{Dependent

{Dependent

{Dependent

{Dependent
{Dependent
{Dependent
{Dependent
{Dependent

{Dependent

Bag 1 contains ten cards and each card has a different number (from 0 through to 9) written on it.

Describe two independent events and two dependent events that can be explored through random

selections from one or both of these bags.

© Independent events 1:

O Independent events 2:

© Dependent events 1:

@ Dependent events 2:

@ @ Probability

12 ‘
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()
© (i) Identify each of these compound events as either dependent or independent. '@Q ..... [ 0. (5

(ii) Describe how you could change each event into the other type. o and
© Rolling a die twice and recording the sum.
(i) \/ Independent Dependent

(ii) Roll the die twice to record the sum, only if an odd number occurs on the firstroll. J )\
The second role (and sum) is now dependent on the outcome of the first roll.

© Picking two coloured dISCS from a bag containing yeIIow green and red discs without replacement.

(i) Independent Dependent
(ii)

© Guessing the number between 1 and 20 that Vaneeta is thlnklng of in two or more attempts.

(i) Independent Dependent
(ii)

© Recording the colour this spinner stops on each time it is spun and the number rolled on a four
sided die.

(i) Independent Dependent
(ii)

@ Selecting three numbers from a bag at random in descending order with replacement.

(i) Independent Dependent
(ii)

© Sselecting one key from each of two identical sets of key that will open the same lock.

(i) Independent Dependent @\
(ii)

Probability @ @ ‘ 13
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Mutually exclusive and inclusive events

Mutually exclusive events cannot happen at the same time.
Inclusive events can happen at the same time.

When rolling a die:

e A number thatis odd or is a multiple of two cannot happen at the same time.
.. these are mutually exclusive events @)2'\

o

6

.

A\

e A number thatis odd or is a multiple of three can happen at the same time.
.. these are inclusive events (or not mutually exclusive)

4

Both types of events use the words ‘and’, ‘or’, ‘either’ and ‘at least’ in probability statements.

e Inclusive and: Where events X and Y can happen.

d

s

Eg: A musician playing the guitar (X) while singing (Y). &“e

e Exclusive-Or: Where either event X or Y can happen but not at the same time.

Eg: A person shouting (X) or whispering (Y). .

%

* Inclusive-Or : Where events X or Y or both X and Y can happen.
Eg: Jenny shaking hands (X) or Linda shaking hands (Y). P -
(X and Yis Jenny and Linda shaking hands with each other or other people).

‘At least’ is used for inclusive-or statements. Because ‘at least’ means either X or Y or both X and Y:
‘At least either events X or Y or both occurring’.

p
Write the type of exclusive and inclusive events each of these statements represent
(i) Picking one disc which is either blue or red from a bag containing red, blue and green discs.
Mutually Exclusive (Exclusive-Or): Blue or Red (but not both) colours can be selected.
(ii) Picking two discs, one blue and the other red, from a bag containing 3 red and 3 blue discs.
Inclusive-and: Picking a disc of each colour can happen at the same time.
(iii) Catching at least one of the 10 tadpoles in a pond using a net.
Inclusive-Or: One, two, three or more can be caught. A minimum of one must be caught.
(iv) An outcome of only one Tail when flipping three coins.
Mutually Exclusive (Exclusive-Or): Only coin 1, coin 2 or coin 3 can be a Tail, not a
combination of this.
\

14 ‘ @@ Probability
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Probability

f@ Mutually exclusive and inclusive events

© Decide if these are mutually exclusive or inclusive events by ticking the right term.

© Flipping a Head or Ta|I on two different coins.

Mutually exclusive !Inclusive
O Alight switch in the ‘on’ or ‘off’ position.
Mutually exclusive !Inclusive

A bag contains ten cards and each card has a different number (from O through to 9) written on it.
Describe mutually exclusive and inclusive events that involve randomly selecting a card from this bag.

© Mutually exclusive events:

© Inclusive events:

Two boxes contain the following:

Box A: 1 orange, 1 blue and 5 yellow marbles.
Box B: 1 yellow, 1 green and 3 black marbles.

Describe two different € mutually exclusive and @ inclusive events that involve randomly
selecting two marbles (with or without replacement) from the same box, or one from each box

contain the following:

© Mutually exclusive events:

0O Inclusive events:

———

S

Probability
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f@ Mutually exclusive and inclusive events

O Tick the correct type of exclusive or inclusive events each of these statements represent.
© A student selected from the class has either brown hair or brown eyes.
 clusive OF lusive Or .............. lusive Ang
(b ) Dropplng a cup and spilling all the contents.
............. Exc|us|ve o elusive Or lusive Ang
© One of two teachers selected randomly in a schooI catches public transport to school.
............. Exc|us|ve o |nc|us|ve o |nc|u5|ve g
(d) BO|I|ng and freezing a container of water.
............. Exc|us|ve o elusive Or lusive Ang
OA person seIected at random is either sitting down or standing up.
............. Exc|us|ve o |nc|us|ve o lusive Ang
(£ ) RoIImg a number larger than 5 and an even number on a normal 6-sided die.
............. Exc|us|ve o |nc|u5|ve o sive And
(g) Spelllng a word correctly and using it properly in a sentence.
............. Exc|us|ve o |nc|us|ve o lusive Ang
(h) Selectmg a red card and the number 7 from a normal pack of playing cards
............. Exc|us|ve o |nc|u5|ve o sive And
© A student selected randomly during per|od 3 was doing Physical Education or Music.
............. Exc|us|ve o |nc|u5|ve o
© Earn yourself and AWESOME passport stamp with this one.
Professor Probability visits one day and during a chat exclaims:
“There is no such thing as a single inclusive, dependent event!”
Explain why you agree or disagree with the statement and give an example to
support your answer.
16

o0
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e does it work? Probability

Two-way tables

These are a great way to display all the pairs of outcomes for two events, actions or questions.
For example: A group of students where asked if they had ever gone surfing or kayaking before.

There are four different possible responses (outcomes) each student can give.
Yes to surfing and yes to kayaking
— Yes to surfing and no to kayaking — O

_V&/ No to surfing and yes to kayaking ey

: . AR
No to surfing and no to kayaking _//

We can represent these outcomes in a two-way table.

Yes No
Yes «Yes 1Yes «Yes tNo
Students here have done both activities Students here only have been surfing
No «No 1tYes «<No tNo
Students here have only been kayaking | Students here have done neither activity

Each cell showing the outcome pairings is filled with the frequency of that outcome like this:

Yes No
Yes 8 6
No 4 12

The total number of students surveyed is the sum of all the values in the two-way table (= 30).

e

~
Numbered red and black cards were selected at random and the outcomes recorded
Odd Even
Black 11 16
Red 14 9
(i) How many cards were selected? (ii) How many red cards were selected with an
odd number on them?
Number of cards selected =11+ 16+ 14 +9
_s0 n(Red, Odd) = 14
(iii) How many black cards were selected? (iv) Which outcome had the highest frequency?
n(Black) = 11+ 16 A black card with an even number;
e n(Black, Even) = 16
(G _J

Probability @ @ ‘ 17
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Where does it work? Your Turn J Probability J

4 TRBLEg
™) i \\*

) 7
Yy Two-way tables §// . @
o 2

* Y 1 2 >
© Complete the two-way tables for each of these: “’ﬂ’l\ N e ):
A
© People were asked if they preferred their apple pie hot/cold and 6}%\\ ----- / ----- / ... {é;,
. . . N 4%
with/without ice cream. Top~—— @
~OML
Ice Cream
o [
o
P [—
3_ .................
Q
<
© A decision spinner (Yes/No) spun either © A new local sports team asked its players
clockwise or counter-clockwise. for their preferred choice of team colours

between black/white shorts and yellow, red or
orange shirts.

Direction

_ © How many people were surveyed?§

Yes No e e o
Yes 5 12 © How many people surveyed play both instruments?§
No | 14 S e ——

© Another 5 people who do not play either instrument are surveyed. What change needs to be
made to the table?

18 ‘ @@ Probability

SERIES TOPIC

Mathletics Passport  © 3P Learning



Where does it work? Your Turn j
L
f@ Two-way tables

©® Aruma School has 200 students who travel from four surrounding towns. The towns where all the
boys and girls in this school live was recorded in a two-way table.

Probabi

lity

Girls Boys
Neeuk Creek 18 21
Nooroon Plains 37 26
Dilkara 15
Alba 42 33

© How many boys travel from Dilkara to attend the school?

© How many girls attend Aruma School?

© A large family with two sons and four daughters who attend Aruma School move from Nooroon
Plains to Neeuk Creek. Complete the two-way table with the new values below.

Girls

Boys

Neeuk Creek

Nooroon Plains

A group of people took part in a blind tasting test as part of a market research.

Each person had to say whether brand A or brand B tasted better. Then they needed to decide if
the brands were better on their own, or with ingredient X or ingredient Y added.
Use the information collected to fill in the two-way table.

e 10 people preferred brand B without any added ingredients.

e Four times as many people preferred brand B with ingredient Y added, than on its own.

e Forty seven people preferred the product after ingredient Y was added.
e Thirty four people preferred the brands unchanged.
e An equal amount of people liked Brand A with nothing added and with ingredient X added.
e 120 people participated.

Nothing Added

Ingredient

Ingredient |

Probability
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Where does it work? Probability

Two-way table probabilities
The fraction of observed results in any experiment/collection of trials is called the relative frequency.
Number of times it happens

The frequency of the outcome being observed
The number of trials completed

Relative frequency =

The values along with the row and column totals make relative frequency calculations easy.

-

Complete the two-way table and use it to answer the given questions below

After tossing a coin and rolling a four-sided die together 100 times, the tally of each outcome pairing
was recorded.

(H, 1) =it H#if Il (H,2)=4Ht Il (H, 3)=+Hit Hit Il (H, 4) = Htt H#t 1l
(T, 1) =4t #t Hit (T, 2)=Hit Hit 1l (T, 3) =+t Il (T, 4) = Hit Hit Hit |

(i) Record the observed results into a two-way table.

1 2 3 4 Total
Hand (H) 13 8 12 14 4] <{—Total heads
Tail (7) 15 14 8 16 53 <«——Total tails
Total 28 22 20 30 100 <—+—Sum of the column/row
T T T 1 totals should both equal the
Total 1s Total 2s Total 3s Total 4s total number of trials.

(i) Calculate the relative frequency and theoretical probability for the outcome (7, 4).

Relative Frequency (or Experimental Probability) Theoretical Probability
n(T,4)=16, n(Trials) =100 n(T,4)=1, n(S)=38

i _ nT4) _ 16 _ 4 n(T,4) 1
Relative frequency of (7, 4)= n(Trials) = 100 ~ 25 P(T,4)= n(S) =3

The more trials completed, the closer we expect the relative frequency to match the
theoretical probability.

(iii) Calculate the relative frequency for flipping a Head when the number 3 was rolled.

n(H,3) =12, n(Trials in which a 3 was rolled) = 20

. . B n(H,3)
Relative frequency of heads whena3isrolled = n(Trials in which a 3 was rolled)
_12
20
= 3 Simplified form
5
= 60% Percentage form

\

20 ‘ @@ Probability

SERIES TOPIC Mathletics Passport ~ © 3P Learning



Where does it work? Your Turn J Probability J

v
}‘@ Two-way table probabilities

© Complete these two-way tables using the collected data given.

© The position of two light switches observed 20 times.

(Switch 1, Switch 2) L swith2

(On, On): Il On Off Total
(On, Off): On

(Off, On): Il Off

Off, Of):  #t lll Total

O The results of flipping two coins 50 times.

(Coin'1, Coin2) . 2

(H,H): #t1ll Head (H) Tail (7) Total
(H,T): Htt#t 1lll Head (H)

(T,T):  Hit Hit #t 1 Tail (7)

(T, H): Ht # 1 Total

©® O Fillin the missing values for these two-way tables:

DA
VA

(ii) Scissors, Paper, Rock games.

&‘“__

(i) Shades and numbers spinner.

“ Scissors | Paper | Rock Total

White | Grey | Total (S) (P) (R)

1 18 15 Scissors (S) 8 9 5
2 11 30 Paper (P) 11 7 23
3 13 22 Rock (R) 4 6 15
Total 35 Total 20 60

© Use the completed tables to answer these:
(i)
(ii)
(iii)
(iv)
(v)
(vi)

(vii) How many times did Player 1 and Player 2 make the same symbol?

Probability @@‘ 21
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Probability

—/

TABLE PROBABILITIES

- *
r@ ogoge E -—\ ’—b 2 g
N3 Two-way table probabilities : ///2? —r :

© This two-way table shows the results of a random survey of students in a

SHILITIEVEOdd HTdVYL

school who were asked a yes/no question followed by a multiple choice question.

A B

C D Total
Yes (Y) 7 1 0 12
No (N) 17 10 3 38
Total 12 24 11 3 50

© Numbers 1 through to 20 were printed on two packs of twenty cards. One pack printed using red
ink (R) and the other printed using green ink (G). The two packs were then shuffled together.

© Twenty four cards were randomly selected (with replacement) and the outcomes recorded.
Complete the two-way table given using the recorded outcomes below.

6,15 (G D  (G11) (R6) | Colwr [
(R, 5) (R, 18) (R, 3) (G, 17) @ Red Green Total
(R,12) (G, 8) (R 19) (R2) <10

(G, 7) (R 1) (G,3) (G, 6) 10

(G,10) (R, 3) (G, 5 (G, 6)

(R, 14) (R, 16) (G, 13) (R, 5) e

O Calculate the expected (theoretical) probability of selecting a green card with a number <10
and its relative frequency following the random selections.

© If the number of random selections is increased greatly, what do you expect will happen to the
theoretical probability and relative frequency values?

@ @ Probability
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Your Turn J Probability J

© Cchildren who successfully tossed a ring around a particular bottle at a local fair where then given
the chance to pick a prize randomly from the lucky dip box.
The lucky dip box contained two different prizes: A mini mp3 player or a packet of bubble gum.
After one day at the fair, the results in the two-way table below were observed.

Mp3 Gum Total
Yes (Y) 2 48 50
No (N) 0 0 0
Total 2 48 50

© Explain why the values for ‘No’ are all zero.

O Write the relative frequency of each lucky dip prize in percentage form.

© Explain why you think there is a large difference between the two values in part ©.

@ After another 30 successful ring tosses, all the prizes drawn from the lucky dip were bubble gum.
What is the new relative frequency for each lucky dip prize following the extra 25 wins?

©® Earn an Awesome passport stamp for this one.
Use the information given here to complete the two-way table below

32
115

e Relative frequency of the direction being ‘Up’ when an odd number was observed = 25%

e Relative frequency of the outcome (Even, Up) = e 64 0dd numbers were observed

Up Down Total
Even
Odd
Total
Probability @@‘ 23
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Set diagram basics

Venn diagrams show the members of collected data arranged into groups called sets.
They show what members are unique to a set and which ones occur in more than one set.

All data — including anything outside of the sets — are members of the Universal Set (U).
For example:

Set A: All intergers from 1to 9 Set B: All even integers between 1 and 15

A=1{1,2,3,4,56738,9}

Set notation

A=1{2,4,6,8,10,12,14}

Set notation

n(A) = 9 Number of members I’l(B) = 7 Number of members

Intersection (N) ¢ Where Sets A and B overlap.
So, ANB=1{2,4,6,8}and n(ANB) = 4.

These are both integers between 1 and 9
AND even integers between 1 and 15

Union (V) e The members that are in either set A or set B or both.

So, AUB ={1,2,3,4,5,6,7,8,9,10,12,14}
and n(AUB) = 12.

Complement (A) e Everthing that is not in the set.

So, A=1{0,10,12,14,17,20} and n(A) = 6.
Also B ={0,1,3,5,7,9,17,20} and n(B) = 8.

AC, A A, A, A~ are all different ways used to
show the complement of set A. Psst: Three numbers (0, 17, 20) were

added to the Universal set that don't
fit into sets A or B.

Difference (—)

The difference (also called the relative complement) is used to find what is unique
to a set.

Th deri
A — B means Set A but not Set B irjp(z)rrt:;tls B — A means Set B but not Set A
S A-B={1,3,5719} s.B—A=1{10,12,14}
n(A—B)=5. n(B—A)=3.

24 ‘ @@ Probability
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/‘t‘@ Set diagram basics

o

(i) Shade each of these diagrams to match the statements given.
(ii) Write the shaded area using the symbols N, U,— or Set .

(2 ) (i)AII the data in both sets © (i)AII members in Set C [ c) (i)Data is shared by both sets

(u) (H) (H)

© (i)Set N but not Set M O (i)Everything except Set QO @ (i) The members of Set B that
are not unique to Set B

o> | BC0m)| ez

(i) | E (i) F (i

© Match these Venn diagrams with the correct description in the middle.

e XbutnotY e r 2
Y but not X ¢ @)

( ) e XorYorboth

\@) * XandY * L )

neither X or Y
not X

" J all data x Y,

( N\
L J
[ ]

[ ]
[ ]
r

( )
. J
[ ]

[ ] [ ]
[ ] [ ]
[ ]

4 )
. J

© A box contains ten balls, all numbered from 1 to 10.

Set A = balls containing multiples of 3, Set B = balls containing odd numbers.

© Write in the members of each set beIow ( Put the data into this Venn diagram.
0 oA ................... 3 69 ................... } — - .
— glm:it::::::::::::::===::::::::::'.:'.:::::'.::::::: ............................ }

O Write down the members of the following sets displayed in the Venn diagram below:

(SetU (i) @®=
(i) ®ON@=
(iii) @ =
(v @-®=
v v) ®@-@=

Probability @@‘ 25
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b
f@ Set diagram basics

e A
Symbols can be combined to represent other groupings of data
(i) CubD (i) SNT (i) B—A
Everything outside of Sets C or D. Where Sets S and 7 do not overlap Everything that is not unique to Set B
U . Universe
\ J
© Shade each of these diagrams to match the information given underneath. ;l}_QBA!,G
Wil R
(U O(U o(Uu & e,
1 Im
l'I)l 1
() () () L G
= oy
D—E MNN ZorY orboth Wegedt
0O List the members of these sets for this Venn diagram:
The total number of members can be written on a Venn diagram instead of each individual element.
© Twenty five year 8 students (U) were surveyed about their smartphone (S) or tablet (7) use.
Smartphone users = n(S) =17 - N
U
= Tablet users =n(T)=11
Neither = n(SUT) =2
Six of the students used tablets only (7' — ).
L J

© Complete the Venn diagram with the number of members for each set in the appropriate place.

0O Write down the number of members in each of these sets:

() a(SUT)= | (i) a(S—T)= i) a(T— )=

(iv) n(SUT) = (v) n(SUT) = (vi) n(SNT) =

26 ‘ @@ Probability
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b
f@ Set diagram basics

~
Here are two other special types of diagrams (called Euler diagrams) that also occur
(i) o Setswith no common members are called (ii) ® One set is entirely inside another set.
disjoint or mutually exclusive sets. Called subsets (shown by C).
A=1{1,3,579} B=1{2,4,6,8,10} A=1{35} B=1{1,2,3,4,5,6,7}
The members of Set A are also in Set B.
Not a Venn diagram as there is no overlap. Set B
S.ACB
e A NB set has no members.
It is a null set and we use ¢ SLANB=0
to show this. Set A is a subset of Set B
\ J
© O Indicate which of these sets are mutually exclusive or not.
(i) v={36,9 12 15} (i) w={ll,® N @@} (i) A={5711,13 17, 19,23}
7=1{8,10,11,12, 18} X={0900 A ¢ B=1{8, 10, 12,15, 20, 24}
i Ves Vs Vs
ive? ive? i ive? .
Mutually exclusive® i No Mutually exclusive® i No Mutually exclusive® i No
(iv) s={& ,9,@,&x,@} (v) C={Evenfactorsof 12} (vi) G={A E 1,0, U}
T= {:’@L,Q,Q} D = {0dd factors of 12 } H={C,U,FV,D,M}
i Ves Vs Vs
ive? ive? i ive? .
Mutually exclusive? i No Mutually exclusive® i No Mutually exclusive® i No
(vii) J={Even numbers < 10} (viii) M ={Factors of 24} (ix) P ={Prime factor of 15}
K = {Even numbers > 8} N ={Multiple of 3, > 10} O = {Prime factor of 75}
i Ves Vs Vs
ive? ive? i ive? .
Mutually exclusive? i No Mutually exclusive® i No Mutually exclusive® i No

() n(ynz)=! L) a(W-X) =i (i) n(AnB)=!
b suny =i O ) (G =]
I ! il n(any < g npugy=f

SetZ\ SetY

© How do you think this would be written using set notation?

Probability @@‘ 27
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Probability and set diagrams

Probability )

If there are two favourable outcomes, we use this rule:
P(Aor B)= P(A)+ P(B)— P(Aand B)

Probability of outcome A Probability of outcome AN B
Probability of outcome B

We subtract P(A N B) to avoid counting the overlapping favourable outcomes twice.

Mutually exclusive events.

P(Aand B) = 0, so we simply add the probability of each favourable outcome.

r

N\

U A={1,3,5179 . nA)=5 -V
Remember:
_ . o Mutually
B= {2' 4,6,8, 10} o n(B) =3 4 exclusive events
! cannot occur at
13 n(U) =15 the same time
P(A) P(A)
— .. P(Aor B)= P(A)+ P(B)— 0
P(B) Plus P(B) _ L_'_ 1
3 3
n(ANB) _ 0 _ . _2 29
P(ANB)= n@) 15 =0 Minus P(ANB) =3 or 663 %
* Inclusive events.
P(Aand B) # 0, so we must subtract it from P(A)+ P(B).
U B A={1,3,5,7,9,11,13,15} " n(A)=8
12 .
4 8 14 B={7,8,9,10,11,12,13,14,15} .. n(B)=9
10
_n(Ad) _ 8
PA= )= 13 A4)
— . P(Aor B)= P(A)+ P(B)— P(ANB)
P(B) = ’155) = %—% Plus P(B) -8 .3 1
n )( | 57573
_n(AnB) 5 _ 1 , 4 o
P(ANB)= 7]’1((/) =15~ 3 Minus P(ANB) =3 or 80%
From a Venn diagram, P(A or B) can be also be calculated using P(AUB) = % Try it!
n(AUB)

+ P(AUB) = P(A)+ P(B)= P(ANB) = = 7

Probability
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v
f@ Probability and set diagrams

© Fill in the missing values and complete the probability calculations for these set diagrams:

(2 ) U * (i) Are outcomes from sets X and Y mutually exclusive? Leos
‘ @ M) n(X)= | (e = Waw)=
M o) (XY : ............... i) (X0 Y = ...............
wil P(Xor Y>:P(§ ............ )+P( ............ )_P( .................. ): + _ :

P(X orY) = s
(i) Are outcomes from sets X and Y mutually exclusive? Leos
(ifi) n(N) =i L (i) a(U) =
(vi) n(MNN) =

(viii) Show that you get the same result for P(M U N) using ”(24(5)]\/)

from the Venn diagram.

. ) ) . .iiYes
© (i) Arethe outcomes from sets 1 and 2 in the Venn diagram below mutually exclusive? o No

(ii) Use two different methods to calculate P(1 U 2) when an object is selected at random from

the bag._ Method 1:
®
Method 2:
W
©
\@

Probability @@‘ 29
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v
j@ Probability and set diagrams

(2]

Some animals in a small sanctuary were sorted by: @ Animals that can fly,

o @ Animals with exactly four legs.
ECE T
iy wy i
(i) n(U) = .............. (The number of animals)

O Briefly explain why the two categories @ and @ do not overlap in the diagram.

© If an animal was selected at random, what is the probability it could fly as a percentage?

Remember:

@ There are three animals in neither category. Use this to calculate P(F or L). “ % The bar over the
top means the

~ " complement.

The Venn diagram below shows all the elements in a box containing a mixture of shapes, numbers
and shapes with numbers on them only.

(i) n(P)= (i) n(Q) =

© Write a rule you need to use to calculate P(P or Q).

© One of the elements were selected randomly from the box. Calculate P(P or Q).
© Briefly explain why the probability of selecting a shape (Set P) or a number (Set Q) equals 1.

© What probability would the calculation %Sgg X 100% be finding?

30 ‘ @@ Probability
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/1'@ Probability and set diagrams

0O O Use the information below to fill in the Venn diagram:
e 8 of the objects are blue only.
e 10 Green objects are a combination of yellow and blue.
e 40% of all the objects contain yellow.

O What is the probability of selecting a green (Yellow N Blue) object at random?

© Abag contains discs, each one with a different number from 1 through to 30.
This Venn diagram shows the chosen subsets in the question and where they overlap.

( 13 29 ) X = Multiples of 7up to 28
={7,14,21,28}
son(X)=4

Y = Evenintegers up to 30
={2,4,6,8,10,12,14,16,18,20, 22,24, 26, 28,30}
~onY)=15

If one disc is drawn at random, what is the probability it contains:

© A multiple of 7? 0O Aneven number?

© An even number and a multiple of 7?

© Either an even number or a multiple of 7?

© An even number that is not a multiple of 7?

Probability @@‘ 31
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b
)@ Probability and set diagrams

Complementary probabilities can be simple to find using Venn diagrams

The complementary probability P(A) is represented here in these various diagrams:

e Mutually exclusive * Inclusive

"OO)  ([COOIDI @) (-]

They show all the members of the set that are NOT members of Set A.
What is the probability of not selecting an orange from the bag of fruit shown below?

~——— n(Orange) _2+5 _ 7 0
| P(Orange ) = n(Bag) — 10 =10 or 70%

| Same as: P(Orange) = 1 — P(Orange) = 1 — % = %

O o4 P(A) = (b ) P(C)=
(@) /o) ®
0 00\ P(Y)= () | P(O)=
ZOOO%
OOOO

© Use this information to complete the Venn diagram. (U
e Set a = Positive multiples of 4 less than 20
e Set f/ = Positive multiples of 6 less than 20

+ PaUB)=55

© Drops of two different paints were spilt onto a bench, some of which mixed together.

@ © Calculate the probability that a drop of paint has no paint 2 in it.

O Another drop of Paint 1 is spilt and it mixes with one of the drops that contained paint 2 only.
Has the probability that a drop on the bench does not contain paint 2 in it changed?
Draw a new Venn diagram to help.

32 ‘ @@ Probability
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More Venn diagrams

Venn diagrams can have three or more overlapping sets.
Look at the three primary colours red, yellow and blue and how they mix. ‘
All the same rules and symbols apply to three-set Venn diagrams as before.

Red N Yellow = Orange ]

(g

WV

Red N Blue N Yellow

Red N Blue = Purple Blue N Yellow = Green

( Here are some three-set Venn diagram examples and the related set notation

(i) Use set notation to describe the shaded region of the Venn diagrams below:

(ii) For each set list the members and their total number from this Venn diagram:

0 U= =RAARECBIN M . n(U)=9

0 -(®)-x+em n(l)=4

O (UnI) = ={l-)} son(lIndl) =2

0 v =(B®)- KA REMP)  num =6

(e (110111)—1=={-}} son((IInIl)—1)=1
0 7-(@)-xexdx con(ll) =5

(iii) Calculate the percentage probability that a member of these sets is randomly chosen.

Vs
.

© Probability of members in Set 11 O Probability of membersin Set (1 U I )

n(I) o _ 4 o, — 10 ”([UH) o _ 3 o — 221l g
n(U)xl()O/o— 9><100/0—44.4/0 7’1(1]) x100% = 9><100/o— 333 )

ah S JUKUL a‘« DUE

"‘ Members of Set S. Union of all three sets ‘V‘ Union of Set D and Set E

v JorKorlL v DorE
Ynz [-H
Intersection of Set Y and Set Z Members of Set / that are not also in Set H
Yand Z Inot H

@Q (ANC)-B (XUZ)—Y

" Intersection of Set A and Set C, minus Union of Set X and Set Z, minus the
v the members which are also in Set B. members which are also in Set Y.

Aand C, not B XorZ notY

J
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L 4
}‘@ More Venn diagrams

© sShade the areas on these Venn diagrams that match the given set notations.

O GnH O /-1

o
)
o
<
>
=
>
@)

65
e:%g
&
&
&

©
~
D)
D)
=
=]

[~
S
>
=
|
a
e

= <
C
o)
|
™
(3
T
~
(5
Q
C
=
|
=
o
=
>
=
|
h<

©
~
e
=
>
>
(-
B
C
e

@

@
&
&

=
=

(3

&
&

© Link the descriptions below with the matching Venn diagram using straight lines to reveal the title
of the book John Venn wrote to introduce Venn diagrams back in 1881.

a‘e‘g ................. P @ YorZbutnotX
a @ ® EitherXorZ

® XorYbutnotZ

a --~0 ® YorZ
------ ° ® X and YbutnotZ
&
---o ® OnlysetX
.... ...... Y Y Xand Yand Z
@
---o e Either (Xand Z)or (XandY)
@ &
................. Y ® Not Y
ﬁ%& Y ) e XorY
() N, -
% ................. [ ) Everythlng in X' YorZ
agq N,
"‘ ................. Y ® Not (Xand Z)
N
® ®@ ® @ @ Q Q @ @

‘ Probability
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W
4
_/--ﬁ‘@ More Venn diagrams

© This Venn diagram contains three sets.

© Use set notation to list the members of each Set A, B and C.
Set A=
Set B=
Set C=

n(Set A) = n(Set B) = n(Set C) =
© n(AUBUC)=!
© (i) Does n(AUBUC) = n(Set A)+ n(Set B)+ n(Set C)? i iYes i iNo
(ii) Explain your answer below:
© List the members and totals for each of these:
(i) (AUC)= S n(AUC) = .
(All the different members in Set A or Set C) e !
(i) (BNC) = ~.n(BNC) =1 i
(All the members that are in Set B and Set C) Freeseesnnnn !
(i) (ANBNC) = ~n(ANBNC) = ;
(All the members that can be found in Set A or Set B or Set C or all) R !
(iv) (C—A) = n(C—A)=
(All the members in Set C that are not also members of Set A) ""::"'.'."'.';'.::"
(v) (AUB) = - n(AUB) =

(All the members that are not in Set A or Set B) R g

© A number is randomly chosen. Calculate the percentage probability it is from one of these sets:

(i) P(AUC): MAUC) 14 _ o, (i) P(BNC)
n(AUBUC) 20
" (iii) P(B) (iv) P(B)
(v) P(ANC) (vi) PLANBNC)
(Vi) P((ANC) or (BNC)) (viii) P(A or C but not B)
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L 4
}‘@ More Venn diagrams

O A class of students were surveyed about whether or not they liked /,!//‘,/
these three fruits: Oranges, Apples and Mangoes.
Students who liked: > Q J \l

* Only one piece of fruit e Two pieces of fruit

Oranges = 8 Oranges and Apples =8 e All three peices of fruit
Apples =14 Oranges and Mangoes = 4 Oranges, Apples and Mangoes = 8
Mangoes =7 Apples and Mangoes =7

© Put this information into the Venn diagram. @ Calculate:
(i) n(Apples) =
Apples Oranges
P ‘ 8 (ii) n(Oranges) =

"‘ (iii) n(Mangoes) =

- .. The most liked fruit is theg
Mangoes e ;

© Write the probability for selecting a surveyed student at random who liked oranges as a
simplified fraction.

@ Write the probability for selecting a surveyed student at random who did not like Apples to
2 decimal places.

©® Fourteen more students were surveyed. Eight liked Apples and Mangoes while the remaining
six like all three pieces of fruit.
(i) Has the number of students who don’t like Apples i :changed
(i) Does this mean the probability for selecting a surveyed student at random who does not like
apples has increased, decreased or remained the same? Explain your answer.

© Recalculate the probabilities of parts @ and €) including these fourteen newly surveyed students.
VENN 5,

® .5

* .
v, /
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L 4
f@ More Venn diagrams

© O Use the pack of card information here to complete the partially filled in Venn diagram.
SUITS SYMBOL CARDS IN EACH SUIT PICTURE CARDS

A e |24 4003006 % o Z¢‘¢ §: : 2: : "':‘: 1/; H 51&, N
. o [ a0 0% . o=
Spades ’ ’ L 2 L YA K ZAIEE 2N FYAK N YA N 23 : :o : :0 :‘: at 80 uo 13 Cal"dS
x (S) A4 k4 € \4 < 9 L 8 [} 0 X
g All) 2 3 4 5 6 7 8 9 10 J(11) Q(12) K(13)
o ﬁ‘ s |3a |daa a8 (% s Zg‘q, f: : 2: : o=‘: 1»; 08 LN "
s s [ st s Sa ¢ o g
Clubs ’ d v vy ewy vy vy vy ' :; ' :; :’:”.I 3} . U; 13 cards S
o
(€) AD) 2 3 4 5 6 7 8 9 10 |11 a2 KI3) o
A 2 3 4 6 7 8 9 10 J Q K
samonds ¢ |+ |+ [ [ i[53 g [ 8 v |5
3 LK LK AR ) ¢ el @ 0; ¢ OZ ¢ 0§ ¢ 03 0‘0& 3: 3 g;‘ cards "6
}—
E (D) All) 2 3 4 5 6 7 8 9 10 J(11) Q(12) K(13)
: e [Pe [fve|lve (tee 3v'v lo v |fve "’v.v !,Q ¢ 5’&
Hearts @ @ ’ sl m S @ 1Berds
(H) a o 2 o H ® .v ® ‘5 ® ‘9 o AZ o A§ ® A; ® A':l ? ﬁ ;
All) 2 3 4 5 6
( Whole Pack )
oLe rac

Odd Value

. J

O Acard is selected randomly from the pack. Use the Venn diagram to calculate the probability that
the card belongs to the following sets accurate to 2 decimal places:

(i)  P(Red suit) (i) P(Picture card)

(iii) P(Red suit or Odd valued) = P(Red U Odd) (iv) P(Red N Odd N Picture)

(v) P(RedU Odd U Picture) (vi) P(Picture cardn Odd)

(vii) P(Red card — Picture card) (viii) P(Black picture card)
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v
f@ Reflection Time

Reflecting on the work covered within this booklet:

e What useful skills have you gained by learning how to calculate probabilities?

¢ If you discovered or learnt about any shortcuts to help with probability calculations, using two-way
tables or Venn diagrams, (or simply some other cool facts), jot them down here:

38 ‘ @@ Probability
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Cheat Sheet Probability J

L]

Here is a summary of some important things to remember for Probability

"3 Theoretical Probability
J _ n(E) Size of the favourable outcomes space
25 P(E)= )

n(S) Size of the sample space

The number (n) of times the even (E) can happen
The number (n) of outcomes in the sample space (S)

[highlyunlikely] [ unlikely ][éﬂ:i"cyh!':*cz)][ likely ] -
v v v v

'
Fraction scale | 0 % 4l 3 2 1 3 7 4 9 1]
I

Probability of the event (E) =

5 10 5 2 5 10 5 10
1 1 1 1 1 1 1 1

Decimal scale [0 0.1 02 03 04 05 06 07 08

[ [ [ [ [ [ [ [ [
0% 10% 20% 30% 40% 50% 60% 70% 80%

{
impossible LY less than more than very
P unlikely even chance even chance likely

Probability decreases ] ( Probability increases :>

Percentage scale

O

Complementary Events
The probability of an event not happening: P(E)= 1— P(E)

Independent and Dependent Events

¢ Independent: The outcomes of one event does not affect the outcomes of the other.
Eg: Flipping two coins.

e Dependent: The outcome of one event affects the outcome of the other.
Eg: Popping the balloon in a bunch that contains a prize.

Mutually Exclusive and Inclusive Events

e Mutually exclusive events cannot happen at the same time.
When rolling a die: A number that is odd or is a multiple of two cannot happen at the same time.

* Inclusive events can happen at the same time.
When rolling a die: A number that is odd or is a multiple of three can happen at the same time.

Relative Frequency
The fraction of observed results in any experiment/collection of trials is called the relative frequency.
Number of times it happens

The frequency of the outcome being observed
The number of trials completed
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Relative frequency =
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Two-Way Table Probability Calculations

A good way to recorded results from a probability experiment containing two sets of outcomes

1 2 3 4 Total
A 13 8 12 14 47 <———Total A's
B 15 14 8 16 53 <—1——Total B's
Total 28 22 20 30 100 «<———Sum of the column/row
T T T T totals should both equal the
Total 1s Total 2s Total 3s Total 4s total number of trials.

The rules for simple Venn diagrams can be extended to more than just two sets.

n(Outcome 1,0utcome 2)
n(Trials)

Set Diagram Basics and Probability

Relative frequency of (Outcome 1, Outcome 2) =

Euler diagrams are used to represent sets of data that do not overlap or groupings within a set.
Venn diagrams show the members of collected data sets and where they overlap.

Intersection (N) ¢ Where Sets A and B have the same members.

] S— ) G @8>
P(ANB)= P(Aand B) = n(Members in the diagram) Q

All the members that are in either Set A or Set B or both.

 Phorsy= — 1AUB) GO
P(AUB)= P(AorB)= n(Members in the diagram) .* )

Everthing that is not in the Set A.

T) = n(A) o
P(A)= n(Members in the diagram) 1= P(A) a‘»

The difference between two sets (relative complement).
Shows what is unique to a set. The order is important

n(A— B)
n(Members in the diagram)

Union (U)

Complement (A)

Difference (—)

P(A—B)= P(AnotB) =

n(B—A)

P(B—A)= P(BnotA)= n(Members in the diagram)

More Venn Diagrams

The rules for simple Venn diagrams can be extended to more than just two sets.
Red N Yellow = Red and Yellow only

Red only Yellow only

Red N Blue N Yellow = Red and Blue and Yellow
Red N Blue = Red and Blue only
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Blue N Yellow = Blue and Yellow only
Blue only
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