                                                                                                            Name: ____________


  Lab 12
Combinations and Permutations
Equipment:

1. Alexis, Bart, Chuck, and Darla all called in to a radio show to get free tickets for a concert. List all possible orders in which their calls could have been received.
(You can use A, B, C, and D to abbreviate the names.)









Give a formula to compute the total number of possible arrangements

____________________________


2. A vending machine accepts only quarters, dimes and nickels. If a pack of chocolate costs 30 cents, draw a tree diagram to show all possible sequences that coins can be inserted to give a total of 30 cents.



















 


      What is the total number of possible ways? ___________

3. If only sausage and pepperoni are available as ingredients,

a) How many 1-item pizzas can we make? List all possibilities.

b) How many 2-item pizzas can we make? List them.

c) How many ways can we make a 0-item (i.e. plain) pizza?


4. Now suppose we can have sausage, pepperoni and mushroom as ingredients,

a) list all 1-item pizzas.

b) List all 2-item pizzas

c) List all 3-item pizzas


5. Complete the following chart by listing and counting the possibilities.
           
    Number of                         Number of pizzas possible with
    Ingredients          0 item   
1 item     2 items    3 items    4 items    5items    
     available

            1


     __

    __

 __

     __

  __

__

            2                      1               2             1              0             0              0

            3


     __

    __

 __

     __

  __

__

            4


     __

    __

 __

     __

  __

__

            5


     __

    __

 __

     __

  __

__


6. Often the table you filled in above is arranged in a different way as below if we ignore the 0’s, and the top 1 represents the number of 0-topping pizzas that can be made if 0 toppings are available. Complete the first 6 rows of this triangle, which is called the Pascal’s Triangle.
                                                                      1
                                                        1       1
                                                   1       2        1
                                               1       3       3         1








    Do you see any symmetry in this triangle? Describe it?








7. Do you observe any pattern in the above triangle that can help you to compute the  numbers in the next row without counting? Describe the pattern.





Use your method to make a triangle with 10 rows.















8. From your triangle above 

a) How many 2-item pizzas are possible if there are 7 ingredients available?

b) How many 5-item pizzas are possible if there are 7 ingredients available?

c) Are these two answers the same? Why (in terms of 1-1 correspondence and without using the nCr formula)?






9. Recall from lab 11 that we have an experiment X that an arrow is spun 3 times in a row. 

a) What is the theoretical probability of getting the same color when spinning the 

     arrow 3 times in a row?  ______________

     What was the empirical probability we obtained in class? ____________

b) What is the theoretical probability of getting all different colors when spinning the 

     arrow 3 times in a row?  ______________

          What was the empirical probability we obtained in class? ____________


10.  Recall also from lab 11 that we have a card drawing experiment in which 6 cards were drawn sequentially, randomly, and with replacement from a collection of 13 cards in a suit. 

a) Now we are going to compute the theoretical probability of drawing the same card.

    How many possible outcomes are there for the 1st member to draw? ________

    How many possible outcomes are there for the 2nd member to draw?  ________

    If there is no requirement that the cards drawn are different, there are

     ___ × ___ × ___ × ___ × ___ × ___  possible outcomes. 

    Evaluate this product with your calculator _________________

b) If the cards drawn were required to be different, there are only

     ___ × ___ × ___ × ___ × ___ × ___  possible outcomes.

     Evaluate this product with your calculator __________

c)  The theoretical probability that the six members win the game (i.e. draw 
     
     completely different cards) is   ___________ (in %)


           The theoretical probability that the group lose the game (i.e. some of the six 

           members draw the same card) is   _____________________(in %) . 

      
 d)  Now suppose that you are offered to play the game of “drawing 6 cards with replacement from a suit of 13 different cards”. If you can draw 6 different cards in a row, you win $5, otherwise you will lose $2. Will it be your advantage to play this game often? Why? (Hint: calculate the mathematical expectation.)

