Math 217

Section 5.1 Worksheet

Binomial Probabilities

The binomial distribution B(n, p) is a good approximation to the sampling distribution of the count of successes in an SRS of size n from a large population containing proportion p of successes.  We will use this approximation when the population is at least 10 times larger than the sample.

We will calculate binomial probabilities in three different ways.

· Binomial probabilities are easily found on your calculator.  

· Table C contains binomial probabilities for some values of n and p.  

· For large enough values of n, you can approximate B(n, p) by a normal distribution and find probabilities in Table A.  Use the normal density curve with mean np and standard deviation 
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Optional mathematical formula:  If X is binomial(n,p) and k is between 0 and n then 
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 is the binomial coefficient for n and k, which tells us the number of ways to choose k successes from n trials.  (Use your Math > PRB menu to calculate.)  For each of k successes we include a factor of p (probability of success) and for each of n-k failures we include a factor of 1-p (probability of failure).
Example 1.  B(3, 0.5) is displayed in the following probability histogram.  Put the X values, 0, 1, 2, 3, in list L1.  Use your calculator (binompdf(3,0.5) STO→ L2) or Table C to make a probability distribution table.  
Can you think of a random variable which would have this distribution? [image: image4.wmf]binomial distribution with n = 3, p = 0.5
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Example 2.  B(5, 0.5) is displayed in the following probability histogram.  Use your calculator or Table C to make a probability distribution table.  Can you think of a random variable which would have this distribution? [image: image5.wmf]binomial distribution with n = 5, p = 0.5
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Example 3.  B(7, 0.5) is displayed in the following probability histogram.  Use your calculator or Table C to make a probability distribution table.  Can you think of a random variable which would have this distribution? [image: image6.wmf]binomial distribution with n = 7, p = 0.5
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Example 4.  B(5, 0.17) is displayed in the following probability histogram.  Use your calculator to make a probability distribution table.  Notice that Table C is not helpful in this example.  How is this histogram different from the previous ones?  What causes this?

[image: image7.wmf]binomial distribution with n = 5, p = 0.17
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Example 5.  If np and n(1-p) are both at least 10, the binomial distribution B(n, p) is approximately normal.  Use the normal density curve with mean np and standard deviation 
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to find probabilities in this case.
Imagine choosing an SRS of size n = 100 from a large population consisting of 20% 
(p = .20) college graduates and 80% (1 – p = .80) non-college graduates.  Draw the density curve for estimating the number X of college graduates in an SRS of size 100.  The mean of X is np =  ___________  and the standard deviation of X is 
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= ___________.
Use Table A to find the probability that an SRS of size 100 will include more than 30 college graduates.
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