Probabilitles

In maths i
hs, we assign a nurnber to an event to describe how likely it is o occur,

All probabilities Il & batween . and

If an event has a probabifity of 0, it is

If an eveni has a probability of 1,itls ___. . ..

Choose a number that you think resembles the probability of the following
evenis of cocourring In your life.

* You will sit for the HSC
e There wili be another world war =

* You wlll gel married

* You will be captain of the Australian crickei team

+ A human being will be cloned __ |

¢ Youwil turn inlo a dinosaur .

»  You will live in another country for a while
s John Howard will resign __. .~
+ You will get a job sometime before you are 30 __

A teacher is salecting a student from the class to go on an errand. For this
siluation, describe an event that has a probability of:
a) zero__ . __ . B : '

L

b) one:

Sample Space
In most situations there is more than oné possible outcome. We call the set

of possible outcome the .

A sim utcomes, either

a head or a tail.

If H = getting a head

and T= getting a tail . ;

then the sample space for tossing a coinis {H, T}

ple example is tossing a coin where there are cleaily 2 0

The curly brackets (called braces) are used when we are tatking about a set

of things.

The size of the sample space (1) Is ihe total number of possible ouicomes.
This is the same as the number of elements In the sample space. For tossing

a coin, this 1s 2.

Read the situations described below. For each one, list all the possible

outcornes and hence find the size of the sample space.

1) A die is rolled.

2) Anape is given a simplified typewriter fo type on. This
typewriter only has the jetters A, Band C onit. The ape types

3 letters.



3) Grace, Luke, Shani
ot affon 2 , =nant an‘d George ptay a game of Monopoly. Thay decide
r 2 hours, they will stop and count their money and based on how Theoreticat Probability

much money t .
f y they each have see who cames first second, third and fourth The theoretical probability of an avent is the probahility calculated without

Relative Frequency

We can use data collected frem an experiment to work ottt the

of each of 1he possi
— - ! possible
omes. |f we rolled a dis 20 times and recorded how many tines each
numb -
or was rolled, we could caloulate the refative frequencies of each

number.
er. For example, if the numbe_rra was rolled 4 imes, then the relalive

frequency of gelling a 3 Is i: 5,
20 5

Language spot:

+ each repeat of the experimi
periment (eg. each ti iei i
oo (eg time the dis is rolled) Is called
in probability we use the word event to mean ouicome. So rolling a 6
on a die is an event in probability,

Relati .
elative frequency Is sometimes called experimental probability

Relaiive frequency of event X = pumber of trials favourable to X

{otal number trials

conducting an experimeht. 1t is based on the number of ways a particular
outcome could happen and the total number of outcomes possible.

= number of oulcomes favourable to X
total number of possible outcomes

Probabi!ily of event X

eg. lfadieistobe rofied, the sample space is:

The theoretical probability of rolling an odd number 5.

We wrlte the probabiiity of an event as P(E), og. The probability of gelting an
odd number s Plodd).

:

Relatlve Frequency vs Theoretical Probability
Relative frequencies can be used ta give a good indication of what the

theorstical probability of an event is.

W’hat is the theorstical probability'of getting a head when a coln is lossed?
I | tossed a coln 2 times, in theory how many heads should | get?

Wwill I necessarily get this many heads?

Is the rolative fraquency always ihe same as the theoretical probabfity?

What should be done to ensure ihat the relative frequency is close to the

theoretical probability?

‘_—/”—/



Coin Tossing

Use the coin provided for this experiment. You are going to toss the coin 20
times.

1. What js the theoretical probability of getting a tall?

2. How many tails would you expect to get from this experiment?

Toss the coin 20 times and use the table below io keep a tally of how many
heads and fails you get.

Heads Tails

Tally
Total

3. How many talls did you get? Is this the same as the expected

number from guestion 17

4. From your experiment, what is the relative frequency of getting a tail?

Does every group have the same answer for this question? Why or why not?

What does this {ell you about relative frequencies as opposed ta thearstical
probabilities?

5. From your experiment, does it look like each of the wo outcomes are

equally likely? Why or why not?

! .

not?
. v ) 10
6. Why would tossing the coin 2 limes not bg enough
ikely?
determine if the oulcomses afé equally likely?

/
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i ve done?
outcomes are equally likely than the experiment you ha
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Spin The Spinner
Look at the spinner provided for this experiment.
1. Find

a) P(1)?
b) P(2)?
©) P(3)?
d) Pay?

2. Add up your answers to paris (a) to {d) from Q1. What do you notice?

3. Why must the total of probabilities for ali outcomes equal 17

In your group, spin the spinner 40 times. Record your resulls in the table
below.

[ i 2 3 4

Tally

Total _]

4. Enter your results into the tablé on the board and calculate the relative
frequencles of each of the colours first fram your own experiment and

secondly for the whole class results.
1 2 3 4

Relative frequency
from own experiment

Relative frequency
from class results

i ilit om Q17
How do the results compare with the theoretical probabilities fe
5. Ho

//
/
/

' thearstical
6. Do the class resulis give relative frequencles closer to the

. . 2 7
prababilities? Why might this be the case .

S —



~‘_P!aying Cards
y | |
ou are provided with an ordindry pack of playing

cards for this experiment,

1. How many cards are in a pack?

2. How many red cards are there?

CaldS O' eaCh SUJ[ (C[Ub N I Galts, d!alllondS s adeS} are t“ele'
1 '

4. “ a ca| d 15 dla\‘n'“ at ]a”dom flOm 1] =] paGk, ‘Hhal IS ﬂ =] p[ObablHly t' 1at [t wi

&) the 3 of spades?
b) a black card?
¢) a club?
d) a picture card (Jack, Queen or King)?
eya7r?

f) a red Ace?

.Sh h paCk .
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6. From your axperiment, what Is the experimental probability of choosing a

picturs card al randbm?

15 your answer close to the theoretical probabifity caloulated in Q47

e

What might account for the difference belween your experimental probability
and the theoretical probability? :

e

T

7. Comment on this statement: “When choosing a card from & pack, since you
either gst a number or & picture card, the probabllity of getling & number card
is 50-50." ,

8. Two friends each have a pack of 52 cards, They each draw a card at
random from the pack. What s the probability that they have drawn:

a) the same suit?

b) the same number?

¢) the same card?



R

_Dropping Toothpicks

For this activity you will need to use the sheat marked with parallel lines. The
distance beiwesn the iines is exaclly the length of ihe toothpick, Drop the
toothpick onto the sheet from a height of at least 1 metre, Record In a
frequency distribution table the number of times the toothpick landed touching
a line and the number of times it landed not touching a line.

1. Fram your resuilts, calculate your experimental prebabifity of the tcothpick
landing on a line.

2. Whatls 2+z 7

Compare this with your answer lo Q1. What do you suspect?

- PIN Numbers

Peter has forgotien; the PIN code for his mobile phone, but he remembers that

it contains the digits 8, 7, 5, 2 in some order.

* You have been provided with a bag containing 4 cards, each with one of the

digits 8, 7, 5, 2 on it. You are to pull the digits out one at a time without

looking to form a 4-digit PIN number.

1. List all the possible 4-digit PIN numbers that could be formed in this way

{this Is the sample space).

2. How many possible PIN numbers could be made using each of these digits

once?

3. How many of these are even?

4, If Peter guesses his PIN, what is the probability of him getting it right on his

first guess?

Mobile phones give you 3 chances to put in the correct PIN before the SIM
card locks. What are Pster's chances of guessing correctly without his SIM

card locking?




5. What is the probability that the number:
a) begins with 57 ’

b} is less than 40007
¢} is greater than 40007
d) is at feast 90007

o) is divisible by 47 (A number is divisible by 4 if the last 2 digits are divisibla
by 4).

8. What do you notice about the sum of answers (b} and (c} from Q57 Why is

this the case?

7. Complete 20 trials of the experiment and record your results In the table

below.

TRIAL RESULT TRIAL RESULT

1 - 11

12

13

14

5

16

17

i8

19

O| o] | | ;] K O] N

20

-
=]

8. What is your experimental probability of getting a number divisible by 47

Even or Odd

Children often use the game “scissors, paper, reck” to make a decision such
as who goes first in a game. In “scissors, paper, rock’, hawever, ii is possible
to draw (eg. You both do rock, nobody wins so you have to do il again). To
avold this problem, a simpler game can be played, “even or odd". This game
works in a very similar way to scissors paper rock, except for a few
differences: o
« Instead of dolng scossors, paper or rock, each person

does either a closed fist or has their index finger out

+ To decide who wins, the total number of fingers are
counted. A closed fist counis as 0, while the index finger counts as 1.

"s Before starting, it is agreed who will he even (ie. if the result is even .
you win) and who will be odd (je. if the result is odd you win). [NOTE: a

total of zero is considered even].
Try the game out to see how it works.

1. List the possible outcomaes for Person 1 and Person 2 playing the game

“even ar odd".

2. 1s the game-fair? Does eéch person'have an equal chance of winning?

3. Play 10 trials of the game and keep a record of wha wins each lime,

Does each person win roughly half of the time?




Octahedral Die
You are provided with an oclahedral die for this experiment. What is-the
probabiiity of rolfing any particular number?

Roll the die 40 times and record your results in a table. Think what your
_ column headings should be.

Collect the results frorm another group and record their results and the

combined results in this table:

Score | Other Group | Total For Both Groups Relative Frecuency

1

@~ D ¢ b W W

Are your relative frequencies closer to the theoretical probabilities after

combining results with another group? Why or why not?

Balis in a Bag

A bag contains 20 balls. When a ball is drawn at random we know that:

1

P(pink) = = Plgreen) = = P(white) = -  P(black) = -—
2 5 : 20 20

Design a bag that fits this description, and write how many of each colour are

in the bag.

Pink

Green

White

Black

Cube

You are provided with a net of a cube and some coloured pancils. Colour the
faces of Ihe cube so that when thrown, it has:

1
P(purple) = Plyellow) = % P{orange} = i

1
2

Cut out and assemble the cube, and copy your colouring schems onto the

miniature net below.




Design a Spinner

Using the circle below, design a spinner with coloured sectors with the

following probabilities:

P(blus) = % P(red) = % 3 Plyellow) = = P(gresn) = —

4 6




