Using Common Core Tools to simulate shooting a 1 and 1 and winning the game

Open the program and choose the “simulation” screen.

To simulate a situation with only 2 choices, choose “build”, then “Distribution events” and finally, “random binomial”
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A binomial event only has 2 choices, success or not success.  In this case, she makes each shot or she misses (not success).  The default setting is Binomial n = 100 & p = 0.5, which means that the simulator will have a 100 shots with a probability of success at 50% for each of those shots.  We will change the n to 1 (so we can see each shot as it happens) and the p to .6 for her 60%.  If the shot is successful, the simulator will record a 1.  If not, it will record a zero.  To make those changes, double click on the entry.  You will now see entry boxes where you can alter the numbers to 1 and 0.6.

We are interested if, when she has a 1 and 1 situation, our player can win the game.  So we will have to add another binomial simulation.  Go through the same steps as before so that you have 2 identical commands in your simulation model.  If you were to run the simulation now, you would have the result of her shooting 2 free throws.

Another thought would be that for her to win the game, she has to make both points (and a total of 2).  We can ask the simulator to add her results together to quickly see whether she won the game by doing the following:

Hold shift key down and highlight both entries and then under “Build” choose “add”.  A new command will appear. Then run the simulation by selecting the ‘Conduct’ button near the top right of the screen.  A sum of “2” means that both shots were made and the game was won.

Highlight (Binomial n = 1 & p = 0.6 + Binomial n = 1 & p = 0.6), select “build” and “Count # of”.

Double click on number “trials” to change to 100 and then click on “2” to select what is being counted (2 means that both shots were made). You may need to maximize your window in order to view what is counted. When it is run, it will count how many 2’s occured in 100 simulations.  Run, Conduct, this several times and observe how many times out of 100, the player wins the game. 



Using a TI-84/TI-83 Plus to simulate shooting a   1 and 1 and winning the game

In order to simulate the two shots we will be using two lists, one for each shot.  To do this you hit the STAT key and choose Edit.  This will take you to your available lists.  If you need to clear a column, arrow up so the list name (L1, L2, etc.) is highlighted, hit the CLEAR key, and then arrow down.  The list should be ready for data.

We need a way to simulate her shooting a free throw and making it with a 60% likelihood.  We are using a binomial event which only has 2 choices, success or not success.  In this case, she makes each shot or she misses (not success).  We will use a number generator on the calculator that has the capability to use the binomial event with a 60% likelihood.

Arrow back up to highlight the L1.  Then hit the MATH key, arrow over to the PRB menu and choose the randBin key.  This will populate as L1 =randBin(.  The parentheses will need three pieces, (1, .6, 100).  The 1 represents that it is a success or not success, the .6 represents the probability of success, and the 100 represents the number of trials we would like.  Once the numbers are typed in hit the ENTER key and L1 will be populated with 100 0’s or 1’s.  This represents a simulation of only shot one.

To simulate shot two, we will use L2.  We still want the same probability and number of shots, so we will repeat the previous directions.  Arrow up to highlight the L2, hit the MATH key, arrow over to the PRB menu, and choose randBin.  In the parentheses, enter (1, .6, 100) then hot ENTER to populate the list.

We could look at L1 and L2 to check the outcome of the 100 simulations, if needed, but in this case we only care about winning the game.  This means, in terms of our current data, we only care about the times both lists contain a 1.  We will check this by using L3.  Arrow up to highlight the L3 then type in L1 + L2.  You get L1 by hitting 2nd then 1 and the L2 by hitting 2nd then 2.  Hit enter and L3 will be populated with 0’s, 1’s, and 2’s.

Again, we only care about the 2’s, since they represent a win, so we would like to sort the list to isolate the 2’s.  Hit 2nd MODE (in order to get the QUIT key) as this will take you back to the main screen.  Hit the STAT key then choose SortD.  This will take you back to the main screen with an open parenthesis.  Hit 2nd 3 (in order to get L3), close the parentheses and hit ENTER.  The screen will say Done and you are able to go back to your lists by hitting the STAT key and choosing Edit.  L3 is now sorted starting with the 2’s.  Arrow down L3 until you get to the final 2.  At the bottom left-hand side of the screen it will say L3(#) = 2.  The # in the parentheses will tell you how many 2’s existed in your sample of 100 and thus how many times they won the game.  Have students repeat this process multiple times or share data to get multiple values for the number of games won. 
