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s outcomes, Year 8 pupils should, for axample:

Compare experimental and theoratical probabilties
in diflerent contexts.

For example:

+ Use computer software to smuate thiowing two
dice, recording the totalscore and representing
different outcomes on a fraquency ciagram.
Observe:

5. the patiem of resuls, relating these to
thoretical fiequencies (probabilties), based on
an analisk of combinations of scores

b that increasing the number o rals produces a
diagram which is closer 10 a rlanguiar shape.,

Answer questions such as:

+ Michalsaid: | bet | chop this piece of toast, it
willand jam sice dovn!
What i the thecretical probabilty of this
auicome?
Devke an experiment to tast Michael's preciction
(©.0.simulate the toast wih a playing card - the
jam fsrepresented by the sce with spots),
Canry out the experimert.
Compara the experimental and theoretical
probables.

+ Yasmin bought a combination pacock for her
school ke,
The code has fou digit, each fom 010,
Vasmin fergot the st digi of the code.
What i the thecretical probablty that she wil
chonse the conact digi fst tina?
Design and cary out an experiment to estmate.
the expeimental probabilty.
Compara the outcome with the thecretical
probablly.

+ The 49 balk inthe National Lottery draw are.
numbered from 1 o 49
What i the probabifty of the fist bl
2. beinga mullipke of 57
b being odd?
€ beinga pime number?
d. not containing the digi 17
Design an experiment o est these theoretical
probables.
You could éfer to the website to find ot
hisorical cata: v lottery.couk

s outcomos, Year 9 pupil should, or examplo:

Compare experimental and theoratical probabilties
in a range of contexts, appreciating the diference.
between mathematical explanation and
experimental evidence. For example:

+ Use computer software to simulate tossing a coin
Plotting peints to show the relative frequency of
headls against the number of rals, Observe that:
5. the pattem of resuls s ematic at frst, but setes

aventually o a value of approxiamialy ;
b. whenthe experiment fsrepeatad, a simiar
patiem of resuls f observed.

+ Explere games that may cr may not be 'fai’
For example:

Rolltwo dice 36 times, Add the two scores.
rthe outcome is EVEN, you VW
Fthe ouicome is ODD, you LOSE.

Repeatthe experiment, muliphing the two
sceres, father than adding them,

Does aach game give the same probabity of
winning? Explain your reasons
Use & sampla space diagram to justiy result,

What would you expect for esults o EVEN, ODD
and ZERO 1 you subtracted the two scores?

+ Use a set of 28 dominoes,
double blank to doble s,
Draw out one at a ime
fiom a bag, Racord the
total scora and replace. [
Repeat many times.

Consiruct a diagra to show the fraquency of
‘ach score. Compare this with the diagram you
would expect in theory.

How and why s the ditrbution of the total of the
humbers on  domin lifferent from the totals of
two dice?

+ Throw two dlice. Players chose one il each and
‘explainwhy they have chosenit. Ifhe ule s
satifiec the player gains a point. Preclict then test
therestils after 20 thiows.

Suggested ules for the two scores:
A thediferenca s zero

B thetotalsmore thang

€ thetotalisa factor of 12

D thediferencas1

E thetotalis prime

F thetotalisa mutipla of 3

G the productiseven

H the two numbers share a factar

Think up and test your own rues.
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This activity guides you through using a graphical calculator to ‘simulate’ an experiment using dice.  The calculator records all of the results from each throw of two dice and displays them in a frequency diagram.





The activity begins with a game where each player selects a personal ‘number’ for scoring points.


                                                                          


To set up the calculator to simulate throwing two dice:


Open up the applications menu, by pressing the  �button.





Scroll down with the                button to highlight  ‘Prob Sim’ from the list.


Press �, and then press any key to enter the software.  





You should now have a choice of different experiments to simulate; in this activity we are going to use the ‘Roll Dice’ simulation. To do this:


Use the blue down arrow to highlight option 2: Roll Dice, and press �.





You will see a menu across the bottom of the screen, to access any of these options, use the appropriate blue button directly below each option.





To set the calculator to throw two dice together:





Select ‘SET’ from the menu by pressing �. 


6.  To select ‘two dice’, press                       �and then � to return to the program.





Each player now needs to select a ‘personal number’ between 2 and 12, so that each time the dice are rolled to produce that total, they score a point.





TO PLAY THE GAME:


To roll the die, press the blue button below ‘ROLL’ on the menu (�).





If the number is your ‘personal number’, you score 1 point.


To roll again, press �.  Continue scoring until you have rolled the dice 30 times.  





If you lose count at any point, you can use the left and right arrows to display the frequency of each number being thrown.





Who is winning so far?  Is this what you would have expected?  Why?  





Continue until you have rolled the die 100 times.  What is happening to the shape of the graph?  Why? 





 If you were to carry on and roll the die 900 times, how many times would you expect to throw a 12?  Why?





 Using the ‘+50’, ‘+10’ and ‘+1’ options on the menu, continue your game until you have rolled the die 900 times.  Was your prediction correct?





 What is the theoretical probability of scoring each of the totals from 2 to 12 when two dice are rolled? Does this match your experimental data?  Discuss.
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ORGANISATION





Whole-class:





You may wish to guide students through using the probability simulation software and the menu options as a whole class activity.  This will avoid many difficulties occurring during the lesson with regards to how to use the menu options.





Grouped:





This game can be played in groups of 2 or more, and can be played several times if time permits.





Individual:





It is useful for students to have the opportunity to individually reflect on the comparison between the theoretical and experimental probabilities following this game.  This could even be a part of their tactics, to consider question 13 individually before playing the game again in their groups.
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