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     For the Teacher

Objectives:
Using the Key Finder aplet, the student will investigate the statistical modelling of a simple experiment.   Read the box at the end of the this information sheet for details of the experiment.

Functionality:
When the student presses  START  , they are given the choice of the three possible simulations.  Simulation 1 corresponds to the case where the man is replacing the key into his pocket after each false choice before the next choice is made.

The user must nominate how many trials to conduct (see right).

The calculator will then ‘roll a dice’ until a six occurs, displaying the value of each ‘throw’ and recording the number of throws needed to achieve success in each trial.  This is quoted as Last Run (see right).  The running average is also given, along with the final average.

The data set resulting is stored in column C1.

The second choice of  Simulation 2  corresponds to the case where the man is replacing the key into his pocket after each false choice after the next choice is made.  The reporting screen is superficially the same as that of Simulation 1  but the process involved disallows immediate repetition of data values.

The data set resulting is stored in column C2.

The third choice of  Simulation 3  corresponds to the case where the man is not replacing a false key at all.  This means that is not possible to have any repeated data values at all.  During the simulation process any repeats are discarded uncounted.  As each value is achieved the zero in the second line of the reporting table (right) is replaced by a one.  In the example shown right keys number 1, 2,4 & 5 have been drawn but success (a 6) has not yet been achieved.  Clearly the maximum run length here is six.

The data set resulting is stored in column C3.

The final two options relate to the display of results.  The first option of  View Data  puts the user into the NUM view.  

The second option of  View Graphs  produces and auto-scaled PLOT view for any of the three sets of data.
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Additional Exploration:
There are many similar simulations which can be done with dice.  Any good textbook on Statistical Methods will probably contain examples.

  

Ideas can be applied to:





Inference






Programs associated with this aplet:

.KEY.S,   .KEY.GR,   .KEY.D1,    .KEY.D2,   .KEY.D3

Key Finder

The Key Problem

One night James walked home from a “night on the town” during which he had, well… been drinking just a little too much.  He stumbled up onto his porch and began fumbling in his pocket to find his front door key.  Unfortunately he had six keys in his pocket which all appeared to be identical.  And only one of them would open the door.

1.  Being very drunk James began by taking out a single key and trying it in the lock.   When it didn’t fit he put it back in the pocket (remember he really wasn’t thinking straight) before he drew out the next key.  This meant that James could (theoretically) keep drawing the same key over and over again.

· On average, how many times do you think that James would have to choose a key before he would, by sheer chance, pick the correct one?

· Is there any upper limit to the number of times that James could have to pick a key before finding the correct one?

· How could you use a six sided die to simulate the process of James’ search for the correct key?  (Assume that the correct key is number 6.)

2.  By this time James is beginning to think a little more clearly.  He decides that when a key doesn’t work he will keep it in his hand before picking the next key.  He will then put the previous key back in his pocket (he was thinking a little better, not a lot). 

· Suppose that the keys are numbered 1 to 6 and that 6 is the correct key.  Shown below are two sets of simulated searches for James’ key.  Explain why the first set of results is valid but the second is not.

Data set #1:
1,  2,  4,  5,  1,  3,  1,  2,  4,  2,  6 (success after 11 attempts)

Data set #2:
3,  2,  5,  3,  3,  2,  1,  6  (success after 8 attempts)

· Do you think that keeping back a ‘bad’ key for a moment will make much difference?  On average, how many times do you think that James would now have to choose a key before he would, by sheer chance, pick the right one?  

3.  James is now thinking fairly clearly.  He still only takes out one key at a time, but now he puts any ‘bad’ keys into his other pocket.   This means that he can’t repeat a key.

· Is there now an upper limit to the number of times that James could have to pick a key before finding the correct one?

· On average, how many times do you now think that James would have to choose a key before he would, by sheer chance, pick the correct one?

Your teacher will discuss these and other questions with you.  An aplet called  Key Finder  is available for your HP38G which will simulate the situation for you.
Aplet & documentation copyright ©1999, C. Croft, Applications in Mathematics.

<http://www..sthildas.wa.edu.au/~ccroft>

