Dice/Cards Station

Dice
Pick up a die. What are the possible values you can get when you roll it?



When rolling a die, what do you think is the probability of getting any particular number?



Roll the die six times and record your results. Do you think your set of rolls was unusual or fairly common? Explain.





If you rolled the die 6,000 times, how many times would you expect to roll each number? What kind of result would you expect to be unusual? Is it possible for the same number to come up 6,000 times?








Cards
From a complete deck of 52 cards, there are four suits: Clubs, Diamonds, Hearts, and Spades. There are 13 cards of each suit: 2-10, J, Q, K, A. If you choose a card at random from the deck, what do you think is the probability of drawing a spade? A heart? A diamond? A club?




Draw a card from the deck and record your results. Do not replace the card back into the deck. What is the new probability of drawing a card of the same suit from the remaining deck? What about the probability of drawing a card of a different suit?






From a complete deck, draw four cards at once. You can choose the cards at random or you can take the top four, whatever you choose. Record your results. Do you think the set of cards you drew was unusual or fairly common? Explain.




Which do you think is more likely when drawing four cards: Drawing the 3 of clubs, 6 of diamonds, 9 of hearts and Queen of spades, or drawing all four Aces? Explain.

Board/Challenge Station

Grab a textbook and go to section 4.1. The answers to the following questions are contained in the section. 
If you have any questions, let Mrs. House or Mr. Cepluch know. 
If you finish all the textbook-related questions before the rotation is called, try to answer the CHALLENGE questions.

1.) How is the probability of an event A denoted?

2.) The probability of an event always falls between which two values? What do these two values mean, in terms of the likelihood of an event?


3.) What is the term for a list of all the possible outcomes possible in a given experiment?

4.) What is the sum of all possible outcomes for an experiment?

5.) Given an event A, what do we call the event that A does not occur? Write an equation that states the sum of event A and this event.


6.) Give a summarization of the law of large numbers, in your own words. Which is a better sample size to estimate the true average height of everyone in the world: one thousand, ten thousand, or a million? Why might an experiment not use the most accurate sample size? 




Challenge 1: Suppose a fair coin is flipped 10 times and comes up heads each time. What is the probability of this happening? What is the probability of the next flip coming up tails?








Challenge 2: A flush is a set of five cards that are all the same suit. If you were to draw five cards from a complete deck, what do you think the probability is that you get a flush? 







Challenge 3: Consider the sum of values of two dice. What is the probability of rolling a sum of exactly two? A sum of exactly seven? If someone were to give you $3 if you rolled a sum of two first but you would have to give them $1 if you rolled a sum of seven first, would you agree to this wager? What if they would give you $10 for rolling a sum of two first? What is the dollar amount they would have to give you for you to break even in the long run?


Computer Station
At this station, you’ll be simulating a large number of dice throws and interpreting the results. Before you start, how likely do you think it is to roll a sum of 2 with two dice? A sum of 7?



Open a new worksheet in Excel. Put Bin Range in cell A1, Die 1 in cell B1, Die 2 in cell C1, Sum in cell D1, and New Bins in cell E1.
In cell A2, type 1. In A3, type 2. Continue on until you have the numbers 1-6 in cells A2:A7.
In cell B2, type =RANDBETWEEN(1,6) , then press Enter. A number between 1 and 6 should appear. 

Now, select cell B2. See the little square at the bottom-right corner of the cell? Click it and drag over to cell C2, then take the square at C2 and drag down to cell C601, then release. There should now be 600 random numbers between 1 and 6 in columns B and C. 

Once you have 600 numbers in each column, go to the “Data” tab, and go all the way to the right to “Data Analysis”. In the next window, click on “Histogram” and “OK”. Then, in “Input Range”, enter B2:B601. In “Bin Range”, enter A2:A7. Click the button next to “Output Range”, immediately click on the box next to “Output Range”, and then type G4. Then click on “OK”. This is going to create a frequency table for your data starting at G4, and highlight it. While the table is still highlighted, go to the “Insert” tab. Click on “Column”, and then the first 2-D Column option. This is going to create a histogram. 

Your histogram shows the number of 1s, 2s, 3s, 4s, 5s, and 6s across 600 simulated dice rolls. Hovering over a particular bar will show you the number being represented. Write the frequencies for each number of the die. Is this what you would expect? Is it unusual in any way? What would you expect to see if we simulated 6,000 dice rolls?
 



Now, in cell D2 type =SUM(B2,C2), and hit Enter. This should display the sum of the two numbers in that row. 

Select cell D2 and drag it down to D601. You now have 600 sums of two dice. In cell E2, type 2. In cell E3, type 3. Continue until you have the numbers 2-12 in cells E2:E12. (The numbers in the other columns may change; don’t worry about that.) Now follow the steps to make a histogram using the data from D2:D601 and E2:E12:
[bookmark: _GoBack]Go to the “Data” tab, and go all the way to the right to “Data Analysis”. In the next window, click on “Histogram” and “OK”. Then, in “Input Range”, delete what’s in the box and enter D2:D601. In “Bin Range”, delete what’s in the box and enter E2:E12. Click the button next to “Output Range”, immediately click on the box next to “Output Range”, and then click on cell L4. Then click on “OK”. This is going to create a frequency table for your data, and highlight it. While the table is still highlighted, go to the “Insert” tab. Click on “Column”, and then the first 2-D Column option.

This histogram shows, from left to right, the number of 2s, 3s, 4s, 5s, 6s, 7s, 8s, 9s, 10s, 11s, and 12s you rolled in 600 total rolls. Make a rough sketch of what you see. How is this different from the histogram you made from column B? How does this compare to the predictions you made before you started this station?
