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PROBABILITY REFERENCE

KEY WORDS

impossible =0
unlikely = less than 1/2

even chance = 1/2
likely = more than 1/2
certain = 1

HOW TO CAL

probability = f ut@mes “\ptal equally likely outcomes

J

REQUENCY

expS@ed frequency = probability x number of trials

RELATIVE FREQUENCY

relative frequency = observed frequency + number of trials

0 1/2 1

IMPOSSIBLE EVEN CHANCE CERTAIN



CHANCE CHECK-IN

Name:

1. Mark 0.2, 0.5 and 0.9 on the probability scale. Label each unlikely, even
chance or likely.

1 l l l ]
1 ) 1 1 "

0.2 0.4 0.6 0.8 1

<

o—l—

2. Convert % to a decimal and a percentage.

Decimal:

Percentage:

3. How many heads are expected in 40 tosses of a f n? you lation.

4. A fair coin lands head
expected numbe

ompare this result with the

uld 400 coin tosses usually give a more stable relative frequency than

20 ?

6. A fair coin has landed tails five times in a row. What is the probability of heads
on the next toss? Explain.
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CHANCE CHECK-IN

Name: ANSWERS

1. Mark 0.2, 0.5 and 0.9 on the probability scale. Label each unlikely, even
chance or likely.

unlikely even chance likely
<+ : $ } —e t : ——

0 0.2 04 05

3

0.6 0.8 09 1
2. Convert 3 to a decimal and a percentage.
Decimal: 0.6
Percentage: 60%
3. How many heads are expected in 40 tosses of fa@r lation.

40 x 7 = 20 heads

4. A fair coin lands heads @i 40 tosses. Compare this result with the
expected nurg 2a

13 heads is he ted 20 heads.

With more trials, random variation has less effect on the overall proportion,
so the relative frequency is usually more stable.

6. A fair coin has landed tails five times in a row. What is the probability of heads
on the next toss? Explain.

%. Fair coin tosses are independent, so the earlier tails do not change the next toss.

uuuuuuuuu




PROBABILITY SCALE AND LANGUAGE

Name:

Event

Chance word

Fraction

Decimal

Percentage

Roll above 4 on a
fair six-sided die.

Select a vowel from

A,E, |; O, V.

Select blue from a
bag with 1 blue and
4 orange counters.

The day after

Monday is Tuesday.

Rolla9ona

Write each event’s exact probability.

A

C

Order A—F from least likely to most likely. Use = for equal probabilities.
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PROBABILITY SCALE AND LANGUAGE

Name: ANSWERS
Event Chance word Fraction Decimal | Percentage
Roll above 4 on a : l .
R | s s unlikely 3 0.333 | 33.3%
B Select a vowel from S
A. B 1L OWU. certain 1

Select blue from a
C | bag with 1 blue and unlikely

4 orange counters.
The day after
D Monday is Tuesday. 100%
Rpll a 9 on a fas 0 0 0%
3
i 075 | T75%
Write each event’s exact probability.
A B C D E F
1 1 3
3 1 - 1 0 2
3 5 ul

Order A—F from least likely to most likely. Use = for equal probabilities.

E<C<A<F<B=D
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CONVERTING PROBABILITY FORMS — CORE

Name:

fraction — decimal: divide numerator by denominator
decimal — percentage: multiply by 100

percentage — decimal: divide by 100

Fraction Decimal

1. 4

2

8. 0.05

9 90%
1

10. 3

Round repeating decimals to three decimal places and percentages to one decimal place.
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CONVERTING PROBABILITY FORMS — CORE

Name: ANSWERS

fraction —» decimal: divide numerator by denominator

decimal = percentage: multiply by 100

percentage — decimal: divide by 100

Fraction Decimal
1
1 il :
! 0.5
1 .
2. : 20%
3, % 75%
a. 3 30%
0.625 62.5%
= 0.4 40%
7
< 0.875 87.5%
8. " 4 0.05 5%
20
9 2 0.9 90%
o 10 ° 0
10. % 0.167 16.7%

Round repeating decimals to three decimal places and percentages to one decimal place.
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CONVERTING PROBABILITY FORMS — REASONING

Name:
1 Sl :
. o— A bag has 4 blue and 6 orange counters. What is P(blue)?
@ Fraction: Decimal: Percentage:
2 A fair eight-sided die is numbered 1-8. What is P(even)?
Fraction: Decimal: Percentage:
3. A@ What is P(heart) when one card is drawn from a sta d deck?
v Fraction: Decimal:

: hat is P(no rain)?

Percentage:

6. ing 2 or less on a fair six-sided die)?
: Decimal: Percentage:
7. Which re likely: P(blue) in Question 1 or P(win) in Question 4? Explain.

A spinner has 3 winning secjo ors. What is P(win)?
Fraction: : :

8. Which is more likely: P(even) in Question 2 or P(no rain) in Question 5? Explain.

9. Create a different chance context. Give its probability in all three forms.

Fraction: Decimal: Percentage:

uuuuuuuu
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CONVERTING PROBABILITY FORMS — REASONING

Name: ANSWERS

1 %t A bag has 4 blue and 6 orange counters. What is P(blue)?

Fraction: _ 2/5 Decimal: _ 0.4 Percentage: _40%

2. . A fair eight-sided die is numbered 1-8. What is P(even)?
A
v

Fraction: _ 1/2 Decimal: _ 0.5 Percentage:

What is P(heart) when one card is drawn from a sta d deck?

Q@

% ors. What is P(win)?

Fraction: 1/4 Decimal:

The pr hat is P(no rain)?

00000 cimal: _0.65  Percentage: _65%
6. ing 2 or less on a fair six-sided die)?
_1/3  Decimal: _0.333  Percentage: 33.3%
7. Which re likely: P(blue) in Question 1 or P(win) in Question 4? Explain.

P(blue) is more likely: 0.4 > 0.25.

8. Which is more likely: P(even) in Question 2 or P(no rain) in Question 57 Explain.

P(no rain) is more likely: 0.65 > 0.5.

9. Create a different chance context. Give its probability in all three forms.

Example: heads on a fair coin

Fraction: __ 1/2 Decimal: __ 0.5 Percentage: _ 50%
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EXPECTED FREQUENCY — FROM CHANCE TO COUNT

Name:

[ expected frequency = probability x number of trials ]

1.  Expected heads in 20 tosses of a fair coin.

Probability: X Number of trials: =

Expected count:

2. Expected sixes in 60 rolls of a fair six-sided die.

Probability: x  Number of trials:

Expected count:

3. A spinner has 3 red sections out of 4 equal sections. Exp

Probability:

Expected count:

4. A spinner has 2 blue sections

Probability:

Expected count;

. Expected greens in 500 draws with replacement.

x  Number of trials: =

earts in 120 card draws with replacement from a standard deck.

Probability: x  Number of trials: =

Expected count:

7. Expected even numbers in 60 rolls of a fair six-sided die.

Probability: x  Number of trials: =

Expected count:

8. A bag has 7 orange counters out of 20. Expected oranges in 200 draws with replacement.

Probability: x  Number of trials: =

Expected count:
Show the probability, multiplication and expected count for each task.
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EXPECTED FREQUENCY — FROM CHANCE TO COUNT
Name: ANSWERS

L expected frequency = probability x number of trials ]

1.  Expected heads in 20 tosses of a fair coin.

Probability: 1/2 x  Number of trials: 20 = 10

Expected count: 10 heads

2. Expected sixes in 60 rolls of a fair six-sided die.

Probability: 1/6 x  Number of trials: 60

Expected count: 10 sixes

3. A spinner has 3 red sections out of 4 equal sections. Exp

Probability: 3/4 x

Expected count: 60 reds

4. A spinner has 2 blue sections

Probability: 200 = 80

Expected count:

. Expected greens in 500 draws with replacement.

x  Number of trials: 500 = 150

150 greens

6. earts in 120 card draws with replacement from a standard deck.
Probability: 1/4 x  Number of trials: 120 = 30
Expected count: 30 hearts

7. Expected even numbers in 60 rolls of a fair six-sided die.

Probability: 1/2 x  Number of trials: 60 = 30
Expected count: 30 even numbers

8. A bag has 7 orange counters out of 20. Expected oranges in 200 draws with replacement.
Probability: 7/20 x  Number of trials: 200 = 70
Expected count: 70 oranges

Show the probability, multiplication and expected count for each task. Sukindi
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SCALING EXPECTED OUTCOMES

Name:

Use the sample proportion to estimate a larger expected count.

A. WILDLIFE SIGHTINGS

In a sample of 20 sightings, there were 8 rosellas, 7 magpies and 5 cockatoos.

Sample count Fraction of sample Expect
Rosellas 8
Magpies 7
Cockatoos )

Calculation:

B. TOKEN BAG

coral and 2 yellow tokens.

Fraction of sample | Expected in 100 Expected in 500

Teal

Coral

Yellow 2

Why are these expected counts rather than guaranteed results?
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SCALING EXPECTED OUTCOMES

Name: ANSWERS

Use the sample proportion to estimate a larger expected count.

A. WILDLIFE SIGHTINGS

In a sample of 20 sightings, there were 8 rosellas, 7 magpies and 5 cockatoos.

Sample count Fraction of sample Expect 200

Rosellas 8 8/20 = 2/5

Magpies 7

Cockatoos 5

Calculation: _Scale 20 to 20 ch c®lnt by 10.

B. TOKEN BAG

A sample of 1 coral and 2 yellow tokens.

Fraction of sample | Expected in 100 Expected in 500
Teal 5/10 = 1/2 50 250
Coral 3 3/10 30 150
Yellow 2 2/10 = 1/5 20 100

Why are these expected counts rather than guaranteed results?

These are expectations, not quarantees,

because random chance can make observed results vary.
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REPEATED TRIALS LAB — RECORD

Name:

Materials: fair coin, paperclip, pencil, four-section spinner

1. FAIR COIN — 40 TOSSES

Toss the coin 40 times. Record each result.

Tally Frequency Relative frequency

Heads

Tails

Tosses 1-10

11-20

21-30

31-40

2. R SPINNER — 40 SPINS
d A, BYC or D.

Frequency fr%ﬂﬁct;r‘:gy \
B C)/

: C

D

Check: each frequency table must total 40.

o

O
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Name:

REPEATED TRIALS LAB — ANALYSE

Use your results from REPEATED TRIALS LAB — RECORD.

1

Calculate the relative frequencies of heads and tails. Do they total 1?7

Heads relative frequency =

Tails relative frequency =

Compare your coin results with the theoretical probability of 1/2 for each outcome.

Calculate the relative frequency of A, B, C and D. Co
probability of 1/4.

Outcome Frequency eoretical probability

A

B
C
D

8r from the theoretical probabilities?

Predict what would usually happen to the relative frequencies if you completed 160 more
trials, for 200 trials in total.

A fair coin has landed tails five times in a row. What is P(heads) on the next toss? Explain.
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REPEATED TRIALS LAB — ANALYSE

Name: ANSWERS
Use your results from REPEATED TRIALS LAB — RECORD.

1. Calculate the relative frequencies of heads and tails. Do they total 1?7

Heads relative frequency = answers vary; heads frequency + 40

Tails relative frequency = answers vary; tails frequency + 40; yes, the two relative frequencies total 1

2. Compare your coin results with the theoretical probability of 1/2 for each outcome.

Answers vary. Compare each observed relative frequency with 1/2.

3. Calculate the relative frequency of A, B, C and D. Com eac the t jcal
probability of 1/4.

Outcome Frequency eoretical probability
A answers va 1/4
B 1/4
c swers vary 1/4
D answers vary 1/4

5. Predict what would usually happen to the relative frequencies if you completed 160 more
trials, for 200 trials in total.

With 200 trials, the relative frequencies would usually be more stable
and closer to the theoretical probabilities.

6. A fair coin has landed tails five times in a row. What is P(heads) on the next toss? Explain.

1/2. Tosses are independent, so the previous tails do not change the next toss.
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TWO-DICE SIMULATION — THEORETICAL MODEL

Name:

Two fair six-sided dice create 36 equally likely ordered pairs.

Sum Number of ordered pairs Theoretical fraction Percentage

O I |IN| OO O | B|W(N

ely? Explain using ordered pairs.

2. Why are sums 2 and 12 less likely than sum 77

3. Check: do all theoretical probabilities total 1 or 100%?
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TWO-DICE SIMULATION — THEORETICAL MODEL

Two fair six-sided dice create 36 equally likely ordered pairs.

e ANSWERS

Sum Number of ordered pairs Theoretical fraction Percentage
2 1 1/36 %
3 2 2/36
4 3 3/36
5 4
6 5
7 6
8 5
9 4

3 8.3%
5.6%
2.8%

2. Why are sums 2 and 12 less likely than sum 7?

Sums 2 and 12 each have only 1 ordered pair.

3. Check: do all theoretical probabilities total 1 or 100%?
Yes. Exact fractions total 1; rounded percentages total approximately 100%.
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TWO-DICE SIMULATION — 100 TRIALS

Name:

Use a digital tool to roll two fair six-sided dice 100 times. Add the dice, then record each sum.

Sum Occurrences Relative frequency

Sum 2
Sum 3

Sum 4

Sum 5

Sum 6
Sum7

Sum 8
Sum9

Sum 10

Sum 11

Sum 1

n?

2. Co your results with the theoretical distribution from the previous page.

3. Why might your observed frequencies differ from the theoretical probabilities?

4. Predict how the relative frequencies would usually change after 500 trials.

Check: occurrences must total 100.
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TWO-DICE SIMULATION — 100 TRIALS

Name: ANSWERS

Use a digital tool to roll two fair six-sided dice 100 times. Add the dice, then record each sum.

Sum Occurrences Relative frequency
Sum 2 results vary results vary
Sum 3 results vary results vary

Sum 4 results vary
Sum5 results vary
Sum 6 results vary
Sum7 results vary

Sum 8 results vary
Sum 9
Sum 10
Sum 11

results vary

results vary

results vary

results vary

Results sM¥Id be broadly similar to the theoretical pattern, but not exact.

3. Why might your observed frequencies differ from the theoretical probabilities?
Random chance causes variation in a finite number of trials.

4. Predict how the relative frequencies would usually change after 500 trials.
After 500 trials, the relative frequencies would usually be more stable and closer

to the theoretical probabilities.

Check: occurrences must total 100.
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TWO-DICE SIMULATION — COMPARE TRIAL SIZES

Name:

The theoretical probability of a sum of 7 is LN 16.7%.

6
Number of trials Occurrences of sum 7 Relative frequency Distance from 16.7%
100 12
500 78
1,000 169

—

. Calculate each relative frequency as a percentage.

. Calculate the absolute di centage points.

o the theoretical probability? Does more trials guarantee an exact result?

4. Write a conclusion about trial size and relative-frequency stability.
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TWO-DICE SIMULATION — COMPARE TRIAL SIZES
s ANSWERS

The theoretical probability of a sum of 7 is L = 16.7%. ‘%g

6
Number of trials Occurrences of sum 7 Relative frequency Distance from 16.7%
100 12 12% 4.7 percentage points
500 78 15.6% 1.1 percegiage points
1,000 169 16.9% 0. en points

1. Calculate each relative frequency as a percentage.

12 + 100 = 12%; 78 + 500 = 15.6%; 169 + 1,

2. Calculate the absolute ce 16.7% entage points.

Distances: per ge points.

ult is closest to the theoretical probability? Does more trials guarantee an exact result?

-trial result is closest. More trials do not guarantee an exact result.

4. Write a conclusion about trial size and relative-frequency stability.

As trial size increases, relative frequencies generally become more stable and
closer to the theoretical probability.
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PROBABILITY REASONING CHALLENGE

Name:

1. If P(red) = 0.32, find P(not red). Explain the complement rule.

2. Which is greater: 2 or 0.6? Show both as decimals or percentages.

8

3. Design a spinner with an exact 45% chance of wi
State the number of equal sectors and winni

ies: 0.25, 0.40 and 0.45.

A playef says, ‘Six cannot happen next.” Critique the claim.

6. A spinner designer claims P(red) = 0.30.

Plan a digital simulation that could test the claim.
Include a sensible trial count, what to record and how to compare results.
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PROBABILITY REASONING CHALLENGE

Hasas: ANSWERS

1. If P(red) = 0.32, find P(not red). Explain the complement rule.
P(not red) =1 - 0.32 = 0.68. Complementary probabilities total 1.

2. Which is greater: % or 0.6? Show both as decimals or percentages.

% = 0.625 = 62.5%, which is greater than 0.6 = 60%.

3. Design a spinner with an exact 45% chance of wi

A play&says, ‘Six cannot happen next.’ Critique the claim.

The claim is false. Rolls are independent, so P(six) is still %

6. A spinner designer claims P(red) = 0.30.
Plan a digital simulation that could test the claim.
Include a sensible trial count, what to record and how to compare results.
Example: run 1,000 spins, record the number of reds, calculate red frequency + 1,000,
then compare the relative frequency with 0.30. Other valid plans accepted.
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FAIRGROUND CHANCE ASSESSMENT — PART 1

Name:

A prize wheel has 10 equal sectors: 4 blue, 3 green, 2 yellow and 1 red.

10 EQUAL PRIZE-WHEEL SECTORS
/// 7 % (RXRKS
VRO
| /B/
| /// I5%0%

B =blue » G=green ¢ llov

1. Complete the table.

Percentage

Blue

Green

Yellow

rom least likely to most likely.

3. Calcul e expected number of each colour in 200 spins.
Expected in 200
Blue
Green
Yellow
Red

Show your calculations.
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FAIRGROUND CHANCE ASSESSMENT — PART 1

Name: ANSWERS

A prize wheel has 10 equal sectors: 4 blue, 3 green, 2 yellow and 1 red.

10 EQUAL PRIZE-WHEEL SECTORS

, % B/g// ‘

A
/

7% /// %/
G B//f'/ 4/

/

/5
/,

B

7

B = blue » G =green ¢ Y

1. Complete the table.

Percentage
Blue y 40%
Green 0.3 30%
Yellow 0.2 20%
0.1 10%

ellow, Green, Blue.

3. Calcula@Pthe expected number of each colour in 200 spins.

Expected in 200
Blue 80
Green 60
Yellow 40
Red 20

Show your calculations.
200 x 2/5 = 80

200 x 3/10 = 60

200 x 1/5 = 40

200 x 1/10 = 20
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FAIRGROUND CHANCE ASSESSMENT — PART 2

Name:

The theoretical probabilities are blue 40%, green 30%, yellow 20% and red 10%.

Colour | Observed in 50 spins | Relative frequency | Observed in 500 spins | Relative frequency
Blue 21 198

Green 13 151

Yellow 11 99
Red 5 52

—_

4.

. Calculate every relative frequency as a percentage.

N

\

. Compare the 50-spin result e theore abilities.

results with the theoretical probabilities.

Which trial size produced the more stable set of relative frequencies? Use evidence.
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FAIRGROUND CHANCE ASSESSMENT — PART 2
Name: ANSWERS

The theoretical probabilities are blue 40%, green 30%, yellow 20% and red 10%.

Colour | Observed in 50 spins | Relative frequency | Observed in 500 spins | Relative frequency

Blue 21 42% 198 39.6%

Green 13 26% 151 30.2%

Yellow 1 22% 99

Red 5 10% 52

1. Calculate every relative frequency as a percentage.

50 spins: 42%, 26%, 22%, 10%. 500 spins: 39.69 2%

2. Compare the 50-spin res

Compared with nces are +2, —4, +2 and 0 percentage points.

the 500-spin results with the theoretical probabilities.

The 500%spin differences are —0.4, +0.2, —0.2 and +0.4 percentage points.

4. Which trial size produced the more stable set of relative frequencies? Use evidence.

The 500-spin set is more stable: every result is within 0.4 percentage
points of theory, compared with up to 4 points for 50 spins.
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FAIRGROUND CHANCE ASSESSMENT — PART 3

Name:

Prize-wheel probabilities: blue 40%, green 30%, yellow 20%, red 10%.

1. Plan a 1,000-spin digital simulation of the prize wheel. State the tool, what data
to record and how to calculate relative frequencies.

2. A player says, ‘After five reds in a row, blugg ate the claim

using probability and independence.

4. Write an evidence-based conclusion that compares theoretical probability,
expected frequency and observed results for this prize wheel.
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FAIRGROUND CHANCE ASSESSMENT — PART 3
Name: __ ANSWERS

Prize-wheel probabilities: blue 40%, green 30%, yellow 20%, red 10%.

1. Plan a 1,000-spin digital simulation of the prize wheel. State the tool, what data
to record and how to calculate relative frequencies.

Use a digital spinner with probabilities 40%, 30%, 20% and 10%.

each relative frequency with theory.

2. A player says, ‘After five reds in a row, bl
using probability and independenc

t. ANp® any sequence, P(blue)
aranteed.

4. Write an evidence-based conclusion that compares theoretical probability,
expected frequency and observed results for this prize wheel.
Theory predicts 400 blue, 300 green, 200 yellow and 100 red in 1,000
spins. Observed counts may differ, but relative frequencies from many
spins should usually be close to 40%, 30%, 20% and 10%.
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What will we legrgi\ .
\
OC \ Qaddercentage.
C te_ex frecgeNCyY.
R e s apd record relative frequency.
?I S ond expected results can differ.
O
CO _
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Represent probability as




- — L C—

Probablln‘y Measugean, .
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Chance language on 1\

oll: \

A S

everRgance
15 — likely
? 1 — certain
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One probability, three “n

3/
/4 =0.75="75%

ai

pbut the chance stays the same.
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Build a sample sp¢ o .

bR 4
do6

ually likel§outcomes: 6

(ro

Favoura 2 outcomes
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Complements make awllle
An event and Its co

\
m C % ome.
ent) + vern=
plez P(r = 35%
? 0 rain) = 65%
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Expected frequeRci\ .
\
= b |I|t\1 yer of trials
ntb on experiment.

n, not a guarantee.

expected freqg
i

3
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|20 fair die rolls \ .

\
For an ce di
P(fo /6
120x 1/6%= 20
? h about 20 times, not exactly 20.

O
> ~

O .
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Relative freque TP\ .

relative freque VeRfre e N otal trials
X 3 he n 40 tosses
' 325 =32.5%
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Expected and obsepvbdl

e
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D
variation in small fol “‘

e streaks or clusters.

ally mean the process is unfair.
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More frials, more [ o '

\

AS trials increase, rondom Wel 12 . ence on the

rtio

s more stable and tends to

e

Relativ lly heco

closer to theory.
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Independence and S{qN u
\
\h s due’.
och IS Independent.
)

Xt toss) = 1/2 = 50%.

Five tails in

o
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Digital simulatigns\}

\

A digital spinner or dice s§ yqls of trials




- Y. S

Compare '|'I"ICI| 126 \ .

Suppose su

g&

larger samples are more stable here. A

6%
0=16.9%
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Plan an experimepi\ .

1. Define the sdmp .

2. Calc h tigmil o '
see h trials.

e omes accurately.

om observed and expected results.

— (D




S

*- O S
Review your reascpit
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1. Convert 3/5 to ecl

e rolls.

uallg more stable than 207
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Question | N\ .

\
o 3 onfl fORRs X ered die)?
1\
B.
.1/2

What is P(rolling
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_ Answerl o N}

Q\ |
Thereq e face ot of six equally likely faces.
_
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Question 2 N\ .
A

o repLesent the same probability.

True
o
— Sy
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_ Answer2 o \|

\
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Question 3 N\ .
\
A bag blue )counters.
Gl ractlon,
O E
—

Imal and percentage.
> — ) Q
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_ Answer3 4N}
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Question Y4 N\ .

\

If P(rain) = 35%, Wit IR (NN )?
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_ Answerd o N\|
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Question S N\ .

\
After fou@ eads I1s ntOre likely on the next fair toss.

9 O ‘
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_ AnswerS o}

4\ |
The &nde endent, so P(heads) = 1/2.
O E
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e
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Question 6 .
gaq In 120 fair die rolls?
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_ Answers o}

\

\!\
g peck aboUt 20 sixes.
= S

— (D

O




*- -, S ——

Question 7 \ .

\

Which result is closest to e
. Tem 1

H/4 1,000
/6T In 20

D. 75H/25T in 100
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I

\

% headsdnd 49.4% tails.
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Question 8 N\ .
\
r f \
Ible omes in a complete chance

nt add to 1.

The probabili
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_ Answer o}

A comgareplsents 100% of the chance.
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Question 9 N\ .

\

Which total is most likely wil t\'Wfo -Sided dwee”?
eB
C.7
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Answer 9 .
@ GNM thon any other total.
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Question |0 N\ .

\
S N&roduce more stable
ative,freqtiencies?
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Why do larger n
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Answer |0 N\ .

\
SS NA overall proportion, so
0 e clgser t& theoretical probability.

Raondom variation
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