Activity 3:  Automating the Calculation Process





By now, computing binomial probabilities has become an algorithmic or mechanical process for you, since you have observed the same calculation applies in every case - only the numbers vary.  Algorithmic calculations can be more easily done with technology.  The following TI82 program can obviate the need for tables and tedious calculations used in many probability classes.








	Program Steps:				Keystrokes:


	


							PRGM 


							 (		(To select NEW.)


							1		(To select Create New.)


							ENTER


	Prgm 1:BINOLOOP					BINOLOOP	(Press the keys with the corresponding letters above them.)


							ENTER





	:Disp "PROB P"					PRGM


							 (		(To select <I/O>.)


							3 		(To select Disp.) 


							2nd A-LOCK


							"PROB_P"		(“ is found above +; "_" is above 0 and acts as a space.)


							ENTER





	:Input P						PRGM


							 (		(To select <I/O>.)


							1 		(To select Input.)


							ALPHA P 


							ENTER





	:Disp "NUM TRIALS"				PRGM


							 (		(To select <I/O>.)


							3 		(To select Disp.) 


							2nd A-LOCK


							"NUM_TRIALS" 


							ENTER


	


	:Input N						PRGM


							 (		(To select <I/O>.)


							1 		(To select Input.)


							ALPHA N 


							ENTER


	


	:Lbl Q						PRGM 


							9 		(To select Lbl.)


							ALPHA Q 


							ENTER


	


	:Disp "NUM SUCCESSES"				PRGM


							 (		(To select <I/O>.)


							3 		(To select Disp.) 


							2nd A-LOCK


							"NUM_SUCCESSES" 


							ENTER


	


	:Input X						PRGM


							 (		(To select <I/O>.)


							1 		(To select Input.)


							X,T,( 


							ENTER











(Continued on next page)





	:N nCr X*P^X*(1-P)^(N-X)6Y				ALPHA N 


							MATH 


							(		(To select PRB.)


							3 		(To select  nCr.)


							X,T,(


							H 


							ALPHA P^X|T H (1 - ALPHA P)^(ALPHA N - X,T,() 


							STO  (


							ALPHA Y


							ENTER





	:Disp "Y is"					PRGM


							 (		(To select <I/O>.)


							3 		(To select Disp.) 


							2nd A-LOCK


							"Y_IS" 


							ENTER


	


	:Disp Y						PRGM


							 (		(To select <I/O>.)


							3 		(To select Disp.) 


							ALPHA Y 


							ENTER


	


	:Goto Q						PGRM 


							0 		(To select Goto.)


							ALPHA Q 


							ENTER


							2nd QUIT











To use your program, press   PGRM 1 (where 1 is the number of the program named BINOLOOP),  followed by  ENTER.  





You will be prompted to enter the probability of success on one trial (P), the number of trials (N), and the number of successes (stored in the variable  X  in the program)


.


The program will continue to ask you for "NUM SUCCESSES" until you press 2nd QUIT.








1.	Use your program to calculate answers to 1a, 3c, and 5a of Activity 2.  Record your answers to TI82 accuracy here:





	(1a).	Prob (Rain on fewer than 2 of 4 days, p = .3)











	(3c).	Prob (3, 4, or 5 SCUD hits on 10 shots, p = .2)











	(5a).	Prob (4 successes of 4 trials at birth control, p = .2)





�
2.	A discrete probability distribution such as the binomial can be graphically represented by a graph called a histogram.  A histogram consists of rectangular bars that may be drawn with each having a base centered on a value of the random variable and of width  1.  The height of each bar is the probability of the value of the random variable at the center of its base.





	Recall the probability distribution for the random variable  x  representing the number of heads obtained in the toss of two coins (sample space  S={(H,H),(H,T),(T,H),(T,T)})  described by the following table:


�PRIVATE ���PRIVATE ��x�
Corresponding sample points�
Probability of  x,  p(x)�
�
0�
(T,T)�
p(x) = 1/4�
�
1�
(H,T),(T,H)�
p(x) = 1/2�
�
2�
(H,H)�
p(x) = 1/4�
�
�seq User_Box  \* Arabic�2�





				


	




















	The diagram below represents a histogram for this distribution:





				��seq User_Box  \* Arabic  \h�





	a..	With your calculator, find the probabilities of 0, 1, 2, 3, and 4 successes on 4  trials of a binomial experiment for which the probability of success on a single trial is  p = 0.45.  Use the information to draw a histogram for this distribution on the next page.  Round each of your answers to three decimal places.








�PRIVATE ��No. of Successes, x�
0�
1�
2�
3�
4�
�
Probability, p(x)�
�
�
�
�
�
�






	b.	The histogram:





			��seq User_Box  \* Arabic  \h�





	c.	What is the area of each of the rectangles in the histogram?























	d.	What is the sum of the areas of the rectangles?  Explain why you would expect this answer.








�
3.	A teacher has produced an interactive text lesson to teach factoring to homebound students.  The lesson has been successful in 65% of its trial uses.  She has 12 homebound students who need to learn factoring.





	a.	Compute the distribution of probabilities for 0 through 12 successes.  Round all approximations to three decimal places.








�PRIVATE ��No. of Successes, x�
0�
1�
2�
3�
4�
5�
6�
7�
8�
9�
10�
11�
12�
�
Probability, p(x)�
�
�
�
�
�
�
�
�
�
�
�
�
�
�



	b.	Construct the histogram for this distribution:	








	� EMBED PBrush  ���








	c.	Describe, in your own words, the shape of this distribution.
































	d.	What is the sum of the areas of the rectangles?  Is this expected?  Explain.





























	e.	Find the probability that fewer than  4  students will be successful.  Explain your answer and the relevance of your histogram.
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The Binomial Probability Distribution











