Activity 2:  The Normal Curve





In most old-fashioned introductory probability courses today, much time is spent learning to read tables and massaging numerical quantities to find probabilities associated with normal sample spaces.  We can use the calculus capabilities of X(Plore), even if  we've never had a day of calculus, to skip most of that.





Enter each of the lines in the input window below.  The part of each line after the  //  serves only to describe the purpose of each statement.





+������������������������X(PLORE) � Prentice Hall 1993�������������������������+


  F1 Help     F3 Mark Text    F5/F6 Output           F7 Save   F9  Last Graph    


  F2 Printer  F4 Insert Text  Ctrl�Q  Quit           F8 Load   F10 Subroutines   


  Insert      Radian          Ctrl�Enter  InsLine   sF8 Dir   sF10 Clear All     


�+���������������������Input����������������������������������Output������������  


  mean=10  //This line sets the mean.               ANS=                


  stdev=3  //This sets the standard deviation.                       


           //The next line computes the window                         


           //on the graph.                                              


  window(mean�3.1*stdev,mean+3.1*stdev,0,1/stdev)                       


           //The next line is the normal curve.                          


  f(z)=1/(stdev*sqrt(2*pi))*exp(�.5*((z�mean)/std                       


   ev)^2)                                                               


           //This one graphs the curve.                                 


  graph(f(z),z)                                                          


           //These find areas (i.e.probabilities)                       


           //Don't forget to look at ANS.                              


  integ(f(z),z=10,13)                                                   


  integ(f(z),z=4 to 16)                                              


           //For area (prob) without graphs:                            


  in(f(z),z=1,19)                                                              
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+�����������������������������������������������������������Last Graph in Memory








(If a "low memory" warning appears, press  Enter  and shift F9 to store your graph on disk.)





1.	With the arrow keys, move the cursor (blinking dash) to the top line.  Use the delete key to remove the current value of the mean and standard deviation, and replace them with 0  and 1 respectively.  Remember to press Enter  with the cursor on each line to effect the changes you make.  Press  Enter  at each command line until the graph appears.  Enter  once more to return to the command screen.  Change the next command to read:





			integ(f(z), z=-1,1) .





	This will allow you to find the probability that a normally distributed phenomenon, called z, with mean = 0 and standard deviation = 1 has an outcome between -1 and +1.  Try it, and record the value below.  Next, use the procedure to compute the following probabilities, and to shade the corresponding areas under the curve.





	a.	Prob (-1 < z < 1) = _____________________





	b.	Prob (-2 < z < 2) = _____________________





	c.	Prob (-1.96 < z < 1.96) = ________________





	d.	Prob (-3 < z < 3) = ______________________





	e.	Prob (-2.33 < z < 2.33) = ________________





	f.	Prob (0 < z < 1.645) = ___________________





2.	Recalling that the total area under the curve is 1 (since the sum of all probabilities is 1), use your results in (1), the symmetry of the curve, and the concept of complement to find (without X(Plore)) each of the following.  Sketch the corresponding area.





	a.	Prob (0 < z < 1.96) = ______________





		� � EMBED PBrush  ��� �seq User_Box  \* Arabic  \h�





	b.	Prob (-2.33 < z) =  ______________








		� � EMBED PBrush  ��� �seq User_Box  \* Arabic  \h�


	c.	Find zc such that Prob (-zc < z < zc) = .95 :    zc = _________________








		� EMBED PBrush  ��� ��seq User_Box  \* Arabic  \h�








	d.	Find zc such that Prob (z < zc) = .05 :   zc = _____________________








		� EMBED PBrush  ��� ��seq User_Box  \* Arabic  \h�








3.	Change the window command to  window (-8,8,0,.5) .





	a.	Have X(Plore) draw graphs for the normal curves below*:





		mean = 0,  standard deviation = 2


		mean = 3,  standard deviation = 2


		mean = 5,  standard deviation = 2


		mean = -2, standard deviation = 2





	*Skip the window command, and you'll get all graphs on the same axes.








	b.	Describe the behavior of the curve as the mean changes.















































	c.	Invoke the window command to clear the graph and graph the normal curves below:





		mean = 0,  standard deviation = 1





		mean = 0,  standard deviation = 2





		mean = 0,  standard deviation = 3





		Describe the behavior of the curves as the standard deviation changes.
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The Normal Distribution











