FAIR AND UNFAIR GAMES


A game is considered "fair" if each player has an equal chance of winning.

For GAMES 1-3, determine whether each of the following games is fair or unfair by calculating the expected value for each player.  Show and explain all work  completely.

GAME #1:  Roll two dice and then flip two coins.

 Player A wins $216 if the dice sum is greater than 7 and the coin flips are both the same.


 Player B wins $216 if the dice sum is less than 7 and the coin flips are different.


 Player C wins $270 if the dice sum is 7.
GAME #2:   Pick a card from a regular deck and roll two dice.

Player A wins $360 if the second letter of the name of the suit of the card is a vowel and the product of the numbers on the dice is less than 15.


Player B wins $345 if the last letter of the name of the suit of the card is a consonant and the difference between the numbers on the dice is one or three.


Player C wins $550 if the card is red and the sum of the numbers on the dice is a prime number. 

GAME #3:  Pick three cards from a regular deck without 




      replacement and flip three coins.


Player A wins $2210 if the cards are all face cards and the coin flips are all the same.


Player B wins $240 if the cards are all less than 7 and the coin flips alternate. 


Player C wins $1736 if the cards are all between 4 and 7 (including 4 and 7) and the coin flip comes up HHT.

For GAMES 4-5, determine the amount that should be won by each player in order to make the game fair.  Show and explain all work  completely.

GAME #4:  Three chips are labeled A/B, B/C, and A/C.  You pick three chips without looking and place them in a row.   


Player A wins $47 if the chips come up ABC in any order.


Player B wins if the chips come up with two of the same letter next to each other.


Player C wins if the chips come up with two of the same letter, but not next to each other.


GAME #4:  Roll a regular die, spin this 





spinner, and flip two coins.



Player A wins $408 if a number less than 3 comes up on the die, the spinner lands on B, and the coins are both heads or both tails.


Player B wins if a number greater than 3 comes up on the die, the spinner lands on C, and the coins are either H-T or T-H. 


Player C wins if a 3 comes up on the die, the spinner lands on A, and the coins come up heads and then tails.  
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