                                                                                                            Name: ____________


Lab 11
Probability

Equipment: 1 (new or nearly new) quarter, 2 dice, a paper bag containing chips (Don't look inside!), 1 three-color spinner, and playing cards

1. Flip the quarter 5 times (on a soft surface) and record the outcomes (such as HHTHT, where order matters).
     outcome: ___________________________

    Repeat this experiment 4 more times and record the outcomes below.

     outcome (2nd set): _________________________

     outcome (3rd set): _________________________

     outcome (4th set): _________________________

     outcome (5th set): _________________________

     Collect data from the whole class and fill in the following.

	Total number of students in your class (on the lab day)
	

	Total number of repetitions of the experiment

	

	Total number of times that exactly 5 heads are observed in 5 flips.
	

	Total number of times that exactly 3 heads are observed in 5 flips.
	


    What is the relative frequency of obtaining 5 H’s (in 5 flips)? __________

    What is the relative frequency of obtaining exactly 3 H’s (in 5 flips)? __________

    When you flip a coin 5 times in a row, what is the total number of possible outcomes?

    _____________________.

    What is the theoretical probability that HHHHH is observed? _________________

     List all the possible ways that you can have 3 H’s and 2 T’s in 5 flips:

    ___________________________________________________________________


    ___________________________________________________________________

    What is the theoretical probability that exactly 3 heads are observed? 

                                                                                                            _______________

     Is the above theoretical probability close to the experimental probability you obtained 

in the class experiment?   ______________

2. a) Roll a pair of dice simultaneously 36 times and record the sum of  the numbers on top of the dice.
          Sum of               Frequency (please make tallies)

  2

  3

  4

  5


  6


  7



  8


  9


10


11


12


           Empirical probability of getting a 7 is ___________

b) In each row of the following table, write down all possible ways that two numbers (from two dice) can add up to that sum. For example, 4 = 1 + 3, 2 + 2, 3 + 1. The order matters because those are actually two different dice.

	Sum of 
	    All possible combinations from 2 dice

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	

	8
	

	9
	

	10
	

	11
	

	12
	


c) Totally how many possible ways can two numbers appear on the top of two dice?   


    How many of these give a sum of 7?

    What is the theoretical probability of get a sum of 7 by rolling two dice?

     Does your calculation agree with the experimental probability? If no, what is the possible reason?

Now collect data from the whole class and find out if the experimental probability is closer to the theoretical probability.
	Number of students in the class:
	

	Total number of repetitions of the experiment:
	

	Total number of times getting a sum of  7:
	

	Relative frequency of getting a 7:
	


3. Chip drawing experiment (Do not look inside your envelope!)

    Draw a chip from the envelope and record its color, then return the chip to the envelope and mix the chips thoroughly. Do this twenty times (in each group).

a) How many of each color did you get in your 20 draws?



b) If there are 10 chips in the bag, how many of each do you think there are?



c) Repeat the drawing process and take twenty more draws (per group). How many of each color did you get in the 40 draws?



d) Now what would you guess the number of chips in each color to be?




e) Report your results by writing down the numbers on the board. Your instructor will summarize the results for the whole class. Based on these totals, has your guess changed?

Record the data from the whole class


	Total number of draws:

number of times drawing red:

number of times drawing yellow:

number of times drawing blue:

	

exp. prob of red:

exp. prob of yellow:

exp. prob of blue:




     f) Now look in your envelope, did you guess correctly?

4. Spinning the arrow on a spinner
    In this experiment you will use a 3-color spinner. Change the insert if necessary in order to get exactly 3 colors on the circular face plate.
a) Spin the arrow as fast as you can and then remember the color that the head is pointing at when it comes to a final stop. Do this totally three times in a row and record you observations below

first spin:__________, second spin:__________, third spin:___________

b) The three spins in part (a) is considered as one experiment, called X. Now we need to repeat this experiment X eight (8) more times to collect enough data.

result of the 1st repetition of X:   ____, ____, ____ 

result of the 2nd repetition of X:  ____, ____, ____

result of the 3rd repetition of X:  ____, ____, ____   

result of the 4th repetition of X:  ____, ____, ____ 
 
result of the 5th repetition of X:  ____, ____, ____ 

result of the 6th repetition of X:  ____, ____, ____  
 
result of the 7th repetition of X:  ____, ____, ____  

result of the 8th repetition of X:  ____, ____, ____  
  
c) Collect data from the whole class and then fill in the following table

	
Total number of times that experiment X is repeated in the whole class:


	Number of times that all 3 colors are the same:
Number of times that all 3 colors are different:

	Exp. prob (same color):
Exp. prob (different color):



The following questions will re-appear in Lab 12, and you don’t have to answer them if you do not know how to compute theoretical probability yet.



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

     arrow 3 times in a row?  ______________

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

     arrow 3 times in a row?  ______________



 
5. Card drawing (There should be 6 people in your group for this activity, otherwise some one has to do two people’s job.)

a) Pick 13 cards of the same suite but different denominations from a standard deck. We now play a game in which each student in the group should, in turn, shuffle and draw a card randomly from the 13-card deck,  record the denomination of the card, return the card to the deck and then pass the deck to the next group member. Do not share your answer with the group until every one has picked a card.

Now compare the results of your draws. Did everyone in your group draw completely different cards? ______ . If your answer is yes, your group wins this game.


b) Repeat this game three (3) more times. 
In how many games (out of these 4) did your group win? _________

What is your experimental probability of winning this game? _____________


c) Gather information from all other groups and then give an experimental probability of 

winning this game. ___________ 



