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> Repeated-

Chance Experiments
%) ) PREDICT

~ @) RE

: Repeat the same chance action,
:  record every outcome and use the :
. evidence to explain what you notice. :
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Name:

Spinner Investigation - Design

Colour the 8 sections so your spinner follows every rule.

[. BLUE: most Iikely] YELLOW: ess likely [. RED: least Iikely] [. GREEN: impossible]

@
\’ /

| predict blue will appear

about

times in 40 spins.

| predict yellow will appear

about times in 40 spins.

| predict red will appear

about

times in 40 spins.

Green should appear

times.

J
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Spinner Investigation - Test

Name:

Spin 40 times. Record B, Y, R or G in every box.
1 2 3 4 5 6 7 8 9 1

Spins 1-10
Spins 11-20
Spins 21-30
Spins 31-40
ED total: ____ ] GREEN total: ___
s )
N
J
( )
What variation did you notice?
\. J
What would you change before testing again?
. J
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O
= First-Move Noughts and Crosses o

Names:

~\ /
ﬁ’ Play 12 games. Alternate who starts. O

X always goes first. Record each winner or draw on Page 2. --.-
Sy

\
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x First-Move Results

Names:

O

Starter

N

V(N[ |v|d|w(N|=| 8

KL

-—b
o

=
—

—
N

First-player whis: ____ ] Second-player wins: ____ [Draws:

What relationship do you notice?

What would you test next?
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*Race ® Twenty .

Names:

i
HOW TO PLAY yor
0 Start at 1.

e Take turns saying 1, 2 or 3
consecutive numbers.

e Continue the count in order.
Q The player forced to say 20 loses.
L

7
m: ‘ PlayerA: 1, 2 > ‘ Player B: 3,4, 5 ’ (Player A:(D
. | 1

\
A Play several times. Test whether starting first ”_
=  orchanging strategy affects the result. T
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= Race to Twenty - Strategy Lab

Names:

My prediction: Starting first will / will not affect the result because

Game Starter Winner Strategy note

Second-player wins:

What pattern do you notice?

_@_ . Write one strategy that seemed to work.

How could you test that strategy fairly?
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Possible Outcomes and Likelihood - Part 1

Name:

A. Write all possible outcomes.

1. Toss a fair coin.

0 2. Roll a standard
' six-sided die.

i - 3. Spin a spinner with
f 4 equal sections:
kJ blue, red, yeuo“
yellow | green
and green.

B. Order each mixed set from least likely to most likely.

5. Mixed set: Draw red | Draw blue | Draw yellow

LEAST LIKELY ->» -> MOST LIKELY

6. Mixed set: Roll an odd number | Roll a number less than 6 | Roll a 1

LEAST LIKELY -> -> MOST LIKELY
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Possible Outcomes and Likelihood - Part 1

Name: ANSWERS

A. Write all possible outcomes.

1. Toss a fair coin. Heads, tails

2. Roll a standard 1,2,3,4,5,6

six-sided die.

3. Spin a spinner with

4 equal sections:

blue, red, yellow

blue, red, yellow

B. Order each mixed set from least likely to most likely.

5. Mixed set: Draw red | Draw blue | Draw yellow

LEAST LIKELY ew o Omaw g Drw MOST LIKELY
yellow red blue
6. Mixed set: Roll an odd number | Roll a number less than 6 | Roll a 1
LEASTLIKELY | Rolla1 [—p| Rollanodd | _g | Rollanumber| yaer) i1y
number less than 6
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Possible Outcomes and Likelihood - Part 2

Name:

[ Use a standard deck of 52 cards with no jokers. ]

A. Write each probability as a fraction out of 52.

1. Draw a heart 2. Draw a black card 3. Draw an ace 4. Draw a red king
3 1 Lol
9 © b " &
Y é 4
& 6 5 | vV v Z

O

O

B. Compare the outcomes.

5. Are you more likely to dra lack a red » Explain.

raw a cllb or a red card? Explain.

ly

. Order from least likely to most likely: aspade | aqueen | aredcard | the 6 of diamonds

LEAST LIKELY — —> —> MOST LIKELY

C. Overlapping outcomes

*

Can one card be both a queen and a red card? Give an example.

w
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Possible Outcomes and Likelihood - Part 2
Name: ANSWERS

[ Use a standard deck of 52 cards with no jokers. ]

A. Write each probability as a fraction out of 52.

1. Draw a heart 2. Draw a black card 3. Draw an ace 4. Draw a red king
g fZ ) fé A
QO QO & " &
v a8 £ 2
ARAR v ¥y ¥
G | L R

B. Compare the outcomes.

5. Are you more likely to dra lack ared ? Explain.
Equally likely: 2/5

or a red card? Explain.
52 compared with 26/52.

7. Order from least likely to most likely: aspade | aqueen | aredcard | the 6 of diamonds

LEAST LIKELY d,6°f —> | aqueen | — | aspade |—> |ared card|  MOST LIKELY
iamonds

C. Overlapping outcomes
8. Can one card be both a queen and a red card? Give an example.

Yes. Queen of hearts or queen of diamonds.

J
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Coin Toss Investigation - Trial A

Name:

[ Flip a fair coin 30 times. Record H for heads or T for tails. ]

A. Predict
| predict | will get more: () HEADS / () TAILS /() ABOUT THE SAME

My reason:

B. Record 30 flips

1 2 3 4

5 6
T 12 13 14 Q 18 19 20
25 2%

21 28 29 30

21 22

C. Tot

HEADS TAILS

D. Explain

Did your result match your prediction? Use your totals as evidence.
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Name:

[ Flip the same fair coin 30 more times. Record H for heads or T for tails.

A. Record 30 more flips

1 2 3 4 5 6 7 8 9 10
1 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 8 30
B. Trial B totals
HEADS AILS
C. Compare

1. How were

3. If Trial A ended with five heads in a row, would the next flip be more likely to be tails? Explain.

D. Conclusion

What do repeated coin tosses show about variation and the chance of the next outcome?
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Independent or Dependent? - Part 1
Name:
[ For each scenario, tick Independent or Dependent. J
SCENARIO INDEPENDENT DEPENDENT
1. Toss a fair coin, then toss it again.
2. Roll a fair die, then roll it again.
3. Draw a counter from a bag and ~
do not replace it before the next draw. @
4. Draw a counter, replace it and =~
mix the bag before the next draw. @
5. Spin the same fair spinner twice.
6. Draw a card, keep it out, . PS
then draw another cazd .
7. Cover a space @ oard =
it cann S tt
8. Rain is Wggfist before deciding (7 )
whether a\@utdoor carnival can run. ooooo
Explain two choices
5
[ Scenario number: __ My reason:
X, =7
2 _ &
Scenario number: __ My reason:
x Py
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Independent or Dependent? - Part 1

Name: ANSWERS

[ For each scenario, tick Independent or Dependent. ]

SCENARIO

INDEPENDENT

DEPENDENT

1. Toss a fair coin, then toss it again.

v

2. Roll a fair die, then roll it again. h‘ﬂ

v

3. Draw a counter from a bag and ~
do not replace it before the next draw. @

4. Draw a counter, replace it and <
mix the bag before the next draw. @

5. Spin the same fair spinner twice.

6. Draw a card, keep it out,
then draw another cazg

7. Cover a space 0

@4 oard
g tt

it cann

8. Rain is
whether

st before deciding
utdoor carnival can run. ooooo

Explain two choices

e 2
Scenario number: _1 My reason:
The first toss does not change the chance of heads or tails on the next toss.
. J
(" . )
Scenario number: _3 My reason:
Without replacement, the first draw changes what remains in the bag.
\ J
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Independent or Dependent? - Part 2

Name:

Decide whether the first event changes the chance of what happens next.
Explain with evidence.

1. Weather and an outdoor event

A school carnival is
planned outdoors.
Heavy rain begins.

0 0 0  Does the weather change
44 the chance that the
outdoor carnival can run?
Explain.

Independent / Dependent

N "

2. Counters without replacement

A bag has 3 blue and
‘!—” 2 red counters. A blue
counter is drawn and
not replafd. Does the

J \
N

O O
0

A fair coin shows
heads four times in

a row. Does this
change the chance of
heads on the next toss?
Explain.

Independent / Dependent

O O

4. First-player results

Across 20 games, the
first player won 12, the
second player won 5 and
3 were draws. Does the
result of Game 20 change
the chance in Game 21?
What relationship does
the evidence suggest?

Independent / Dependent

O O
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Independent or Dependent? - Part 2

ANSWERS

Name:

Decide whether the first event changes the chance of what happens next.
Explain with evidence.

1. Weather and an outdoor event

i

A school carnival is
planned outdoors.
Heavy rain begins.

0 0 O  Does the weather change
44 the chance that the
outdoor carnival can run?
Explain.

Independent / Dependent

O &

2. Counters without replacement

A bag has 3 blue and
2 red counters. A blue
counter is drawn and
not repla@d. Does the

Dep
rom 3/5 before the draw
to 2/4 after it.

ent. Blue changes

A fair coin shows
heads four times in

a row. Does this
change the chance of
heads on the next toss?
Explain.

Independent / Dependent

Y O

Dependent. Heavy rain
lowers the chance th
outdoor carniva u

4. First-player results

Across 20 games, the
first player won 12, the
second player won 5 and
3 were draws. Does the
result of Game 20 change
the chance in Game 21?
What relationship does
the evidence suggest?

Independent / Dependent

Y O

Independent. A fair coin is

Independent. Game 20 does

still 1/2 heads on the
next toss.

not cause Game 21. The
evidence suggests the first
player may have an advantage.
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Comparing Repeated Results - Part 1

Name:

s

Three groups spun the same equal four-colour spinner 40 times.

.

.
GROUP BLUE RED YELLOW | GREEN TOTAL
Group A 12 8 " 9
Group B 7 13 10 10
Group C " 9 8 1
Use the data

1. Calculate the total for each gr

4. For Group C, which colour was most frequent?

Ji—

Least frequent?

Least frequent?

Least frequent?

5. Did all three groups get exactly the same results?  YES / O NO O

6. Give two examples that show variation between the groups.
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Comparing Repeated Results - Part 1

Name: ANSWERS

s

Three groups spun the same equal four-colour spinner 40 times.

(A

o

/)

J

GROUP BLUE RED YELLOW GREEN TOTAL

Group A 12 8 1 9 40

Group B 7 13 10 10 40

Group C 11 9 8 1 40
Use the data

1. Calculate the total for each gr

? _ Blue  Least frequent? _ Red

R_ed Least frequent? Blue

Green

4. For Group C, which colour was most frequent? Least frequent? _Yellow

5. Did all three groups get exactly the same results? YES / O NO @

6. Give two examples that show variation between the groups.

Blue varied: A12,B 7, C 11.

Red varied: A 8,B 13, C 9.
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Comparing Repeated Results - Part 2

Name:
Combine the results from Groups A, B and C. Then use the evidence.
COLOUR GROUP A GROUP B GROUPC COMBINED TOTAL
Blue 12 / 11
Red 8 13 9
Yellow 11 10 8
Green 9 10 2
Analyse the combined evidence / %
1. Find the combined total for each colou \ J
Blue ____ Green ____

2. How many spis

4. Which colour was most frequent? Which was least frequent? What was the difference?

5. Are the combined results broadly consistent with an equal spinner?  YES / NO

6. Why did the three groups get different results even though they used the same spinner?
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Comparing Repeated Results - Part 2
Name: ANSWERS

Combine the results from Groups A, B and C. Then use the evidence.

COLOUR GROUP A GROUP B GROUP C COMBINED TOTAL
Blue 12 7 1 30
Red 8 13 9 30
Yellow 11 10 8 29
Green 9 10 2 1

Analyse the combined evidence

T
B,

how many of each colour would you expect in 120 spins? 30

1. Find the combined total for each colo

Blue 30 Green 31

2. How many sais

4. Which colour

% most frequent? Green  Which was least frequent? Yellow What was the difference? _2

5. Are the combined results broadly consistent with an equal spinner?  YES / NO

6. Why did the three groups get different results even though they used the same spinner?
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Plan a Chance Experiment - Part 1

Name:

7

Design a fair repeated chance experiment that another group can follow.

\

nl o

1. My question 2. Chance device
What chance question will | investigate? What will | use? Tick one.

O coin
O die
O spinner

5. What stays the same?

What do | think will happen most and least List the conditions | will keep fair for every trial.
often? Why?

0
( 3. Possible outcomes
List every possible outcome@

\ J L

7. How | will record
Describe my tally, table or recording method.

i 6. Number of trials

Choose enough trials to see variation.

. J U
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Plan a Chance Experiment - Part 2

Name:
Carry out the experiment from Part 1. Record every trial, then explain the evidence.
A. Record 25 trials
1 2 3 4 5
6 7 8 9 10
" 12 13 14 15
16 g 18 19 20
21 22 23 24 25
B. Summarise
OUTCOME TALLY \ TOTAL
C. Analyse and exp
1. Did the most freq ‘@ match ediction? Explain with totals.

did | notice across the trials?

3. What relationship did | notice between the possible outcomes?

4. My evidence-based conclusion:

5. One useful next test:
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Carnival Chance Investigation - Assessment Part 1

Name:

s

5
At the carnival, a player draws one token from a bag. A star wins the top prize.

W WO
Y i
3 O A

BAG A: 4 stars, 3 circles, 1 triangle BAG B: 3 stars, 3 cir

Show what you
1. List every possible type of token in both bag

2. For Bag A, which outco Least likely?

3. For Bag B, whj Least likely?
4. Write n dra a star as a fraction.
B — .8 } [ BagB ___/ 8

5. Which bag gives a better chance of a star? Explain with fractions.

6. Write one similarity and one difference between the bags.
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Carnival Chance Investigation - Assessment Part 1
Name: ANSWERS

{ N
At the carnival, a player draws one token from a bag. A star wins the top prize.

W WO
el b
3 o

BAG A: 4 stars, 3 circles, 1 triangle BAG B: 3 stars, 3 cir

Show what you
1. List every possible type of token in both bag

Star, circle and triangle.

2. Least likely? _triangl
3. ForBag B, w y? star&circle | east likely? _triangle
4. Write a star as a fraction.

L

5. Which bag gives a better chance of a star? Explain with fractions.
Bag A. Its chance is 4/8, which is greater than Bag B’s 3/8.

] [ BagB _3 /8

6. Write one similarity and one difference between the bags.

Similarity: both bags have 8 tokens and the same three outcome types.
Difference: Bag A has more stars and fewer triangles.

Sukindi
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Carnival Chance Investigation - Assessment Part 2

Name:
%0,

O,
3 Each token was replaced and the bag was mixed after every draw. 7=y
a Study the results from 40 draws. @

BAG STARS CIRCLES TRIANGLES TOTAL
Bag A 21 14 5
Bag B 16 15 9
Use evidence to explain

1. Calculate each total.

Bag A Bag B

2. Which outcome was most and least frequent for each 5§@?

Bag A most:
Bag B most:

3. Do the results support the claim tter chance of a star? Explain with numbers.

ariation between expected and actual results.

5. Why does replacement make one draw independent of the next?

6. Propose a fair repeat test that another group could follow.
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Carnival Chance Investigation - Assessment Part 2
Name: ANSWERS

O,
7. Each token was replaced and the bag was mixed after every draw. Sa
a Study the results from 40 draws. 6
BAG STARS CIRCLES TRIANGLES TOTAL
Bag A 21 14 5 40
Bag B 16 15 9 40

Use evidence to explain

1. Calculate each total.

Bag A _40

2. Which outcome was most and least frequent for each

Bag A most: stars

Bag B most: stars

3. Do the results support the claim tter chance of a star? Explain with numbers.

Yes. Bag A produced 21ars h 16 stars from Bag B.

5. Why does replacement make one draw independent of the next?

Replacement restores the same 8-token mix, so the first draw

does not change the chance on the next draw.

6. Propose a fair repeat test that another group could follow.

Use the same bag for 40 draws. Replace and mix after every draw,

use the same method and record every result.

Sukindi
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List the outcomes. Predict. Repeat the trial. Record and compare.
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Probability Match: Rules

“*zz-, and Challenge Cards ‘/ y

1. Each player chooses a marker.
2. Roll a die and move around the board.

3. Cover one matching equivalent in the centre.
4. The first player to cover five spaces in a rg

__________________________________________________

———————————————————————————————————————————

_____________________________________________________________

| more likely l less likely I
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= Dice Risk Challenge:

Player Score Sheet <

7

Name:

NS =,

~
Roll 1 Roll 2 Roll 3 Roll 4 Roll 5 Roll 6 Roll 7 Roll BANK or RISK?

D] = = =

Round total [: Did a 1 end the round?

J

Roll 1 Roll 2 Roll 3 Roll 4 Roll 5 BANK or RISK? w

e

Round total D No [:‘

\& =,

~

Roll 6 Roll 7 Roll 8 BANK or RISK?

(ROUND3 | ‘ J J

end the round? Yes [:] No [:]

&

ROUND 4

Roll 5 Roll 6 Roll 7 Roll 8

dtotal | Didalendtheround? Yes [ | No[ |

(35N \ /
s &= GRANDTOTAL &
L\\ Vd N\

O When did you choose to bank? Why?

=

Q Did one roll affect the probability of the next roll? Explain.
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WORKSHEET 1: SPINNER RESULTS

— EXPERIMENT =

0 000 00000000000 OO0 0000000000000 OPPNONONPNOPNOPNOONOEONONRPNONONONONORNORNONONORNONEOONONONONONOROSOODS

PREDICTIONS (BEFORE YOU SPIN)

SECTOR PREDICTED
COLOUR FRACTION FREQl(J)l'-Z:Ns%Y ouT

Red Blue

Green | Yellow

* DIRECTIONS: Spin 30 times. Record eac ite the total.

TOTAL

most often?

* Which occurred least often?

* Were your results exactly what you predicted? Explain.

LLLLLL




Worksheet 1: Spinner Results - Analyse and Explain

Name;:

it In 40 spins, the results w
KRS Blue 18, Green 12,

7 :;.;f\ ORANGE/
)A 13 ‘;\/

. Write the theoretical probability of each colour.

. Write each observed result as a relative freS@ancy.

. Predict th oximate frequencies for 400 spins.

. Why would 400 spins usually give a more stable comparison than 40 spins?

Sukindi
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. Write the theoretical probability of each colour.

Worksheet 1: Spinner Results - Analyse and Explain
Name: ANSWERS

In 40 spins, the results w
Blue 18, Green 12,

£ ¥ 1
Blue 5 ; Green 7 ; Orange 7

. Write each observed result as a relati

10 _ 1
0; Orange TETE 0.25.

roximate frequencies for 400 spins.

About 200 blue, 100 green and 100 orange.

. Why would 400 spins usually give a more stable comparison than 40 spins?

[5.
|

A larger sample reduces the effect of chance variation, so relative
frequencies usually sit closer to the theoretical probabilities.

— LEARNING —




WORKSHEET 2: PLAYING CARD CHANCE
Vb — EXPERIMENT — ¢ o

EXPERIMENT INSTRUCTIONS PREDICTION N

Use a standard Most likely colour:
shuffled deck. Draw one
card, record it, replace it, Most likely suit:
and shuffle again.
Repeat for 20 trials. Chance of drawing an ace:
\ J

RIA ARD DRA ULOURK )

1

2

3

4

5

6

7

8

9

10

1

12

13

14

15

16

17

18

Red
Black
Hearts
Diamonds
Clubs
Spades
Aces

Face cards

i What pattern did you notice?

Sukindi




Worksheet 2: Playing Card Chance - Analyse

Name:

52 cards: 26 red, 26 black,
13 hearts, 12 face cards, 4 aces.

1. What is the theoretical probability of drawing a red card?

2. What is the theoretical probability of drawing a b

3. What is the theoretical probability of dra

requencies with the expected probabilities.

7. How could the results change if cards were not replaced after each draw?

VAVELEA

LLLLLLLL




Worksheet 2: Playing Card Chance - Analyse
Name: ANSWERS

52 cards: 26 red, 26 black,
13 hearts, 12 face cards, 4 aces.

1. What is the theoretical probability of drawing a red card?
26/52 =1/2

2. What is the theoretical probability of drawing a b
26/52=1/2

3. What is the theoretical probability of dra
13/52 =1/4

4. What is the theoretical
12/52 = 3/13

5. What is the rawing an ace?

equencies with the expected probabilities.

P = 0.55 (slightly above 0.5); black: 9/20 = 0.45 (slightly below 0.5);
20 = 0.25 (matches); face cards: 4/20 = 0.20 (close to 3/13).

7. How could the results change if cards were not replaced after each draw?

Without replacement, the deck composition changes after each draw,

so later probabilities depend on the cards already removed.

VAVELEA

— LEARNING
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WORKSHEET 3: COIN TOSS COMPARISONS

EXPERIMENT

LEARNING PURPOSE:
Compare repeated trials and look for variation.

PREDICTION

In 20 tosses, | predict Heads: Tails:

Will every round match? Why or why not?

Toss one fair coin 20 times in ea
Complete three rounds.

ROUND AND OUTCOME ’ TALLY TOTALL. °F20 RELATIVE FREQUENCY
Round 1 Heads

Round 1 Tails

Round 2 Heads

All rounds: Heads __ / 60 Tails /60

o Which round was closest to equal?

e Describe one difference between the rounds.

LLLLLL




g For a fair coin, P(Heads) = % and P(Tails) = l.

o How did your three rounds differ?

e Which round was closest to the theoretical 10 He

oin was unfair? Explain.

e Write a ®nclusion using the words variation, relative frequency and sample size.

If Heads occurred 312 times in 600 tosses,
what was its relative frequency?




ANALYSE AND EXPLAIN

ANSWERS — SAMPLE RESULTS

@ For a fair coin, P(Heads) = % and P(Tails) =

0 How did your three rounds differ?
— Sample rounds: 12H/8T, 10H/10T and 9H/11T; t

9 Which round was closest to the theoretical 10
— Round 2; it was exactly 10 Heads

9 Calculate the relative freque s all 60 tosses.

— 31/60 = 0.517.

he coin was unfair? Explain.

by chance and do not prove unfairness.

tosses usually be closer to % than 20 tosses? Why?

s 1
rger sample usually reduces variation and approaches 5

—Ye

0 Write a conclusion using the words variation, relative frequency and sample size.

— As sample size increases, relative frequency usually moves closer

— to %, although variation still occurs.

If Heads occurred 312 times in 600 tosses, - 312/600 = 0.52.
what was its relative frequency?

- —— ———
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WORKSHEET 4: EQUAL AND UNEQUAL DICE
EXPERIMENT

7

\,

SETUP

Die A is a standard fair die
with faces 1, 2, 3, 4, 5, 6.
Die B has labelled faces
A A A B,C,D.

PREDICTION Most likely on Die A:

.

Most likely on Die B: because

v

\

v
@ Roll each die 30 times. Tally each t an® lat&gPrelative frequency.

TABLE 1: DIE A — EQUAL C¥ANCEt. SLE 2: DIE B— UNEQUAL CHANCES
: RELATIVE : FACE
OUTCOME | TALLY | T ‘ caency | | ODTCOME | -t | TALLY | TOTAL
v

1

A
&
.

) B
C
6 D

Was Die A close to equal?

How did Die B show unequal chances?

LLLLLL



WORKSHEET 4: EQUAL AND UNEQUAL DICE
ANALYSE AND EXPLAIN

( R

Die A DieB

o nnDan
N BT

has probablllty =
Die B faces: A, A, A, B, C, D so P )——
and P(B) = P(C) = P(D)——

\_

0 Compare your most and least frequent outcomes for Die A.

e Why might Die A totals differ even though the chan

plain using a fraction.

9 Which Die B outcome should qc

hether a die is probably biased?

e Write a conclusion comparing equal and unequal chance experiments.

(ﬁ CHALLENGE i Predict the expected frequencies for Die B in 120 rolls.

. : Sukindi
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WORKSHEET 4: EQUAL AND UNEQUAL DICE
ANALYSE AND EXPLAIN

ANSWERS — SAMPLE RESULTS

i : . \
Die A Die B
0 DieA:eachoutcomeg [A][A](Q[BJ[C]LDJ
' has probability L. :
6 | DieBfaces:A A AB,C,D,s0 =7
. and P(B)=P(C) = P(D) =
.

o Compare your most and least frequent outcomes for Die A.

Sample: 4 was most frequent (7); 2 was least frequent

9 Why might Die A totals differ even though the

Random variation occurs in a small set

ain using a fraction.

)=3/6=1/2.

d you decide whether a die is probably biased?

pany times and compare relative frequencies with the expected probabilities.

6 Write a conclusion comparing equal and unequal chance experiments.

Equal outcomes share the same theoretical chance; unequal outcomes do not.

Experimental results vary but usually approach those chances with more trials.

A:60: B: 20;: C: 20: D: 20.

(ﬁ CHALLENGE Predict the expected frequencies for Die B in 120 rolls.




WORKSHEET 5: MARBLE PULL

g PROBABILITY REFERENCE TABLE
FRACTION PREDICTED
COLOUR OF BAG OUT OF 40

Bag contents:
5 red marbles, Red
3 blue marbles,

2 yellow marbles Blue
(10 total).

Yellow

AN

Without looking, draw one marble, re
mix the bag. Repeat for 40 trials.

COLOUR . RELATIVE FREQUENCY
Blue
Yellow
e N
@ After 40 trials
Most frequent colour:
Relative frequency:
3 J
N
J
4 N
o Why must the marble be replaced each time?

\ J

Sukindi
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D WORKSHEET 5: MARBLE PULL 2

ANALYSE AND EXPLAIN

Bag: 5 red, 3 blue, 2 yellow.

P(Red)= (Blue)-— P(Yellow) = %

o Which colour had the greatest theoretical chance? Explain.

e Compare your experimental relative frequenci

ce each marble?

e Write a conclusion about how repeated trials can estimate probability.

If 18 of 40 pulls were red, how far was the relative
frequency from %?

\17
/\\

NNNNNNNN

" Sukindi




 WORKSHEET 5: MARBLE PULL 2

ANALYSE AND EXPLAIN <
ANSWERS — SAMPLE RESULTS

Bag: 5 red, 3 blue, 2 yellow.

P(Red) = % P(Blue) = %, P(Yellow) = =
L YUY
2P 2,

o Which colour had the greatest theoretical chance? Explai
—Red; 5 of 10 marbles are red, so P(Red)==

e Compare your experimental relative freq probabilities.

__Sample: Red == -0 475, BI 2
the theoret|cal values.

=(.20; all are close to___

act expected frequencies?

€ why might 40 puis
' of 40 pulls.

Random vari

ot replace each marble?

on and probabilities would change after each pull.

the expected numbers of red, blue and yellow in 200 pulls with replacement.

Red » Blue 60, Yellow 40.

Write a conclusion about how repeated trials can estimate probability.

With many repeated trials, relative frequencies usually approach the
theoretical probabilities.

 CHALLENGE |

i If 18 of 40 pulls were red, how far was the relative
i frequency from %?

18 _ 0.45; it is 0.05 below %.
40 £

/\\
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ASSESSMENT: REPEATED CHANCE EXPERIMENTS
PART A — CONCEPTS AND CALCULATIONS

N Date:

1. Which word g antht hi¥pe [1]
@ impos ilc ike cefllin

2. Write the probability of Heads on a fair coin as a fraction. [1]

3. Afair spinner has 4 equal sections; 3 are blue. [1]
Write P(Blue).
4. True or False: Experimental results must exactly match theoretical probability. [1]

TRUE FALSE

5. In50rolls,a6 appeared 9 times. [1]
Write its relative frequency as a fraction.

Prevnew

6. Which samp
Explain brief

1. A bag has 2 red and 8 green counters. [1]
Which colour is more likely? O O OOOOOOOO
8. Explain the difference between theoretical probability and experimental relative frequency. [1]

[1]

[1]

% a balanced coin OR % a coin placed
tossed 100 times Heads-up each trial

S (PARTA: ___ /10 |
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/n ‘% .ASSESSMENT: REPEATED CHANCE EXPERlMENT?
'©/  PARTB — DATA, REASONING AND DESIGN @

[5 marks]

Outcome

Frequency in 8¥'spins

a) ldentify the most likely experimental outcome. [1]
b) Write the relative frequency of outcome B. [1]
c) Order the outcomes from least likely to most likely. [1]
d) Explain whether or not equal chance is supported by this data. [2]

L 4

TASK 2 — COMPARE SAMPLES [4 marks]

Class 1 tossed a coin 20 times: 14 Heads. Class 2 tossed a coin 200 times: 106 Heads.

a) Calculate the relati

ency of Heads for Class 1 and for Clis 2. [2]

Class 1:

b) Which result is (2]

P

TASK 3 — DESIGN A FAIR TEST [6 marks]
Design an experiment to test whether a six-sided die is fair.
Prediction
@ [1]

o Method
v Include at least

6 Total

PART B: /15
Sukindi TOTAL: e 25
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ASSESSMENT: REPEATED CHANCE EXPERIMENTS

PART A — CONCEPTS AND CALCULATIONS ANSWERS

Name:

1. Which word

[1]

2. Write the probability of Heads on a fair coin as a fraction. 1/2 [1]

3. A fair spinner has 4 equal sections; 3 are blue. [1]
Write P(Blue).
i 3/4
4. True or False: Experimental results must exactly match theoretical probability. [1]

TRUE

5. In 50 rolls, a 6 appeared 9 times.

Write its relative frequency as a fraction.

@ 0

9/50

6. Which samp g'\WobatiiityfR0 i [1]
Explain brief
500 trialsj§ larger sajple give ti
7. Abaghas 2 red and 8 green counters. [1]
Which colour is more likely? O O OOOOOOOO Green
8. Explain the difference between theoretical probability and experimental relative frequency. [1]
Theoretical probability is predicted from possible outcomes;
experimental relative frequency comes from observed trials.
[1]
[1]

a balanced coin
tossed 100 times

" @

a coin placed
Heads-up each trial

Sukindi
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/« ]2\ ASSESSMENT: REPEATED CHANCE EXPERIMENTS

\¢]o PART B — DATA, REASONING AND DESIGN @
ANSWERS — SAMPLI*RESPONSE

[5 marks]
TASK 1 — INTER 25%5,°00A
D
Frequency in 80 spins 36 22 14 8
a) ldentify the most likely experimental outcome. A 1]
b) Write the relative frequency of outcome B. 22/80 = 11/40 = 0.275 [1]
c) Order the outcomes from least likely to most likely. D,C,BA 1]

d) Explain whether or not equal chance is supported by this data. _INO- Equal chance would be about 20 2]
each; the frequencies differ greatly.

P o

TASK 2 — COMPARE SAMPLES [4 marks]

Class 1 tossed a coin 20 times: 14 Heads. Class 2 tossed a coin 200 times: 106 Heads.

cy of Heads for Class 1 and for CId8 2. 2]

Claghf2: @0 0.
erto%? ERBlain Wk laraalPsampiibiten Hip. (2]

Class 2 is closer to 1/2. Larger samples usually reduce random variation.

a) Calculate the re
Class 1: 14/2

b) Which result is

[6 marks]

TASK 3 — DESIGN A FAIR TEST
Design an experiment to test whether a six-sided die is fair.

S(:J/) Pre?:«;tion Each face will occur about 1/6 of the rolls.

.. Method Roll the same die at least 60 times in the same way;

gg ; tally every result.

Total
il 60
(Add tally marks first, then totals.)
How you wil decide Compare each relative frequency with 1/6;
[2] large repeated differences may suggest bias.

{ PART B: 15 / 15
Sukindi LTOTAL: 25 / 25
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- Predict outcomes before collecting datao.
- Conduct the same chance experiment
- Record frequencies accuratel
- Compare experimental res

- Explain variati




Key Language

Event — an outcome or group of outco

Outcome — one possible result.

Trial — one repetition of the rime




Experimental frequency counts

Relative freque

number of tridls.




1. List all possible outcomes.

2. Decide whether the outcomes are eq

3. Write a probability or expect

4. Test the prediction with re ed tri

ikely.
enc

®




Possible outcomes: Heads and Tails.

P(Heads) =1/2 P(Tails) = 1/2
ec u

In 20 tosses, 10

®

A Fair Coin

t anqather totl can occur.




If Heads occurs 18 times in 30 tosses:

relative frequency of Heads =1

It describes the

guargntee for the next toss.




TWO groups can repeat the same fair experiment
Raondom variation is expected.
lpment is unfair.

A short streak is t prove the eq




Small samples can vary widely.

As the number of trials increase

closer to theoretical probab

They do not ne 2% CIC

“sua cofMe more stable and move
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Outcomes: 1, 2,3,4,5,6

Each outcome has probability

An even numbe
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Unequal Outcome \ -

\

Imagine a die labelled A, A, A, B, C, D.

P(A) =3/6 =1/2
P(B) = P(C) = P(D) = 1/6

A should occu




Fair or Biased?

A
to outco m to pequal chancest
g cmCe.

ults together.

A fair spinner gives equal-sized regions

A biased spinner gives some ou
e

Use design evid

®




A standard deck has 52 cards.
P(red) = 26/52 = 1/2

P(heart) = 13/52 = 1/4
P(ace) = 4/52 =

‘illl e se p bilities constant.

> — )

(D
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Marbles With Replace \ -

\

Bag: 5 red, 3 blue, 2 yellow marbles.

ch trigl begins the same way.




The probabilities for the next tri

Trials are no lon

Ical conditions.




Ask:

- What variation appeared

- Would more trj




- State a prediction.
- Use the same equipment and method
- Complete a suitable number o
- Record every result in a to

- Compare relatj




PREDICT possible results.

REPEAT the chance experiment.
RECORD frequencies accuratel
COMPARE observed and exp
EXOLAIN variati
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Question | - True or Faleg \ -
A
A chance experiment can have known possible o Ve Jgh the next resHUlt is
unknown.
TRUE or FALSE? e

» — (D
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sdA\ \\
TRUE
om “ whi ne Will occur next.

We can list the possible outc
— ) D
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Question 2 - Multiple Chegee \ -
A
What is the theoretical probability of rolling an e n I C T six-sided die”
A.1/6
B.1/3
C.1/2

D. 2/3

®
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st A\ \\
C.1/2
nd N3/6

The even outcomes are 2, 4 a




*l -, S ——

Question 3 - Short An -
A\

1\

A coin lands Heads 18 times in 30 tosses.

What is the experimental re%

» — (D
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Question 4 - Multiple Chegee \ -
Which spinner is biased?
A. Four equal colour sections
B. Two equal halves

*- -, — L S

C. Eight equal n

ti
D. Sectiop 2 0nd
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Answer 4y -
The sections are unequal, so@\an es.
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Question S - True or Fales -
A\

Ten Heads in a row is impossible when tossing o fg@co
TRUE or FALSE? 6

» — (D
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FALSE
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Question 6 - Short An \ -
Two groups use the same fair spinner for 30 trial d in C total
Why can this happen? e“

» — (D
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Answer 6 \ -
A
Random variation occurs in repeated c“ esg J with smallerStimples.

®







O

*l D
Answer 7 \

A
B. Relative frequencies become more stable.
SO sti f tEretic obdblility.

A larger sample usually give
— ) D
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Question 8 - Short An : -
What is the probability of drawing a red card fro! ard deck?

®
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Question 9 - True or \ -
A
Replacing a marble after every pull keeps the ba MELLio orobabilities cBnstant.
TRUE or FALSE? 6

» — (D
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st \\
TRUE
me “’ces

Each trial begins with the sa




Which procedure is the fairest test of a

A. Roll until a 6 appears
B. Roll 100 times in the same
C. Ignhore results

D. Chanage dicé

an
th
gh

die?
ord e ult
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Answer |0 -
Use one consistent method, @\f oSults.
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