Games for Charity                    
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Salome and her class have been split into groups and given the task of designing a game which can be used at a school function to raise money for charity.  Before they start, the teacher uses a very simple game to demonstrate the mathematical ideas to the class.
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“Our game will consist of one turn on the spinner shown here, and it will cost the players 50 cents for a spin”, said Ms Cartwright.

“If they land on an 8, then they win $5.” Ms Cartwright explained, “If they land on a 4 or a 5 then we give them 25 cents as a consolation prize.  Otherwise, they just lose their money.”
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There was a thoughtful silence from the class for a while, and then Salome said “I think the main prize is too big.  It seems to me that we’ll end up losing money if we do it that way.”

“Let’s find out for sure.”, said Ms Cartwright.

1. Assuming that all the segments of the circle are the same size, what is the probability of spinning:

(a) an eight?




_____________

(b) a four or a five?



_____________

(c) any other number than these?


_____________

2. If the wheel were to be spun 1000 times, then:

(a) how much money would be collected 


in 50c playing fees?



$____________

(b) how many times would you expect 


the spinner to land on an eight?


____________ times.

(c) how much money would you expect


to be paid out for the wins in (ii)? 

$____________

(d) how much money would you expect


to be paid out for the 25 cent wins? 

$____________

3. The profit (or loss) for our 1000 spins is calculated from the revenue minus the costs.


Revenue (total of 50¢ fees)
=
$____________


Costs (total expected payout)
=
$____________





Therefore, profit/loss
=
$____________




Average profit/loss per spin
=
$__________ = __________¢
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Salome pointed out smugly that she had been right.  The money paid out was quite a bit larger than the money coming in.  “If we don’t adjust the prizes or the fee to play we’ll end up losing money every time we play.”, she said.

4. Keeping the prizes the same, what is the smallest fee that could be charged, instead of 50¢, if the game is to make a profit?

5. Keeping the 50¢ fee the same, what is the best prize that could be given instead of the $5 if the game is to at least break even?

6. Ms Cartwright has estimated that the class will be able to play the game for a total of 4 hours.  She asked the class to assume a fee to play of 50¢, an average time per spin of 30 seconds, and the usual consolation prize of 25 cents for a 4 or 5.

If Ms Cartwright wants to make at least $100 profit, what is the best prize that can be offered for the win on an 8?  Your answer must be a multiple of 50¢.

7. Frances suggests an alternative game which uses an ordinary pack of cards (no jokers).  In this game people are charged 50¢ to purchase a card at random. If they choose an Ace they win $2. A royal card (King, Queen or Jack) wins 25¢.  Any other card has no prize.

Find the average profit for the game in cents/card.

8. [image: image6.emf]Helen suggests charging $1 to throw three coins in the air.  If they land with three heads or three tails then the person wins $5.  Averaged per throw, will this game make a profit or a loss, and how much?

9. If I spin the counter shown on the right, charging $2 per spin and paying $5 for a 4, what will be the expected average profit or loss per spin?

10. Ten counters are placed into a bag.  Two of them are white and labelled ‘Win $1’.  One counter is gold and labelled ‘Win $5’. The rest are black and labelled ‘Sorry – not a winner’.  It costs $2 to play by reaching into the bag and drawing out one counter at random.  What is the expected profit earned when the game is played 100 times?

11. Design your own game which could be used to raise money.  Explain the rules of your game thoroughly, including in your report:


(a) the physical equipment needed.


(b) the rules.


(c) the fee and any prizes.


(d) the expected profit per turn.
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