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User Notes

Objectives:
Using the Discrete PDF and Continuous PDF aplets, the student will be able to efficiently answer test and examination questions on continuous and discrete probability distributions.

Functionality:
	These aplets are simply copies of the standard Solve aplet, with certain equations pre-entered.  To use them the user need only become familiar with each equation.

In each case, simply fill in the known information and press the SOLVE button on the required data value.

Discrete PDF
E1:
V=N!/(X!*(N-X)!)*P^X*(1-P)^(N-X)

This is the equation for individual binomial probability, using V as the probability of X successes in N trials with an individual probability of success of P.

eg.1
A test consists of 50 multiple choice questions with each question having 5 possible answers.  If I choose my answers at random, what is the probability of a final test result of 20%?


Answer:  0.1398

Note:
The equation uses N!/(X!*(N-X)!) instead of COMB(N,X) as setting it up that way allows back-solving for X, whereas using COMB does not.

E2:
V=

(X=A,B, N!/(X!*(N-X)!)*P^X*(1-P)^(N-X))

This is the equation for cumulative binomial probability, using V as the probability of at least A but no more than B successes in N trials with an individual probability of success of P.

Note:  When the user enters the NUM view it will be seen that it is possible to enter a value for X.  This is not necessary.  X is simply the summation variable and any value entered will be ignored.

eg.
A test consists of 50 multiple choice questions with each question having 5 possible answers.  If I choose my answers at random, what is the probability of a final test result of:



(i)
less than 20%?



(ii)
between 30% and 75%?

Answer:  
(i)
0.5836



(ii)
0.0607

Note:  1. Although 75% is 37.5 out of 50 questions, we round to 37 to remain between 30% and 75%. 


2. As can be seen on the right, pressing EDIT or SHOW may be necessary in order to view an answer which is in scientific notation.  Alternat​ively, set the format to Fixed 5 in NUM SETUP.


3. Summation notation is far slower than most functions. The second example above will take approximately 10 seconds.

E3:
P=e^-M*M^X/X!

This is the equation for individual Poisson probability, using P as the probability of X successes in a distribution with a mean of M.

eg.1
It is known that the average number of dogs per square kilometre in a certain suburb is 6.  What is the probability of finding 8 in a particular square kilometre? 

Answer:
0.1033

E4:
P=

(X=A,B,e^-M*M^X/X!)

This is the equation for cumulative Poisson probability, using V as the probability of at least A but no more than B successes in a distribution with a mean of M.

Note:  When the user enters the NUM view it will be seen that it is possible to enter a value for X.  This is not necessary.  X is simply the summation variable and any value entered will be ignored.

Continuous PDF
E1:
P=1-UTPN(M,S2,X)

E2:
P=UTPN(M,S2,X)

E3:
P=UTPN(M,S2,A)-UTPN(M,S2,B)

E4:
P=UTPN(M,S2,M-K)-UTPN(M,S2,M+K)
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The UTPN function gives the upper tailed normal distribution.  Many questions require the lower end and the E2 equation can be used for these.  It finds the 

 where X is a probability distribution function which is normally distributed with mean M and standard deviation S, while E2 finds 

 and E3 finds 

.  The last equation E4 finds the probability of a score being within a distance K of the mean M.

Note:  
The UTPN function normally requires that the variance be used but the equations are set up to allow standard deviation to be used.

eg.  The heights of a group of students are normally distributed with a mean of 158cm and a standard deviation of 13.45cm.  What height should be used to separate the shortest 15% of the group?

Answer:  139cm

E5:
P=e^-(1/M*A)-e^-(1/M*B)

E6:
P=e^-(1/M*X)

These equations find 

 and 
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 respect​ively, where X is exponentially distributed with a mean of M. If you want 
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 then just use 

 with A=0.

E7:
P=

(A, B, <function>, X)

This equation can be used to find 

 where X is continuously distributed according to <function>. The function K*(X2-X^3) is entered by default.

eg.  
A p.d.f. is distributed according to the 


function 


(i)
Show that f(x) is a p.d.f.

(ii)
Find 


(iii)
Find k such that 


(i)
For it to be a p.d.f., the total area under the curve must be 1.  Hence if we enter 4*(1-X)^3 into the <function> position of the equation and then set A=0 and B=1 in the NUM view, we should find that the probability P solves to be 1.  Note that the X value should be ignored as it is a dummy variable used only internally during the integration.

(ii)
Answer:  0.9961


Note that the calculation will take 15-20 seconds.

(iii)
Answer:  0.1591
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