Statistics

4.3:  More Discrete Probability Distributions
Objective 1:  I can find probabilities using the geometric distribution.
Many actions in life are _______________ until a ___________ occurs.  For example, taking the bar exam until you pass or having to dial a phone number repeatedly because it is busy (like when you call a radio station).  This type of situation can be represented with a 

_______________ distribution.

Properties of the geometric distribution:
1)  A trial is repeated until

2)  The repeated trials are

3) The probability of success 

The formula we use the find the probability that a success occurs on trial number x is

Where did that awesome formula come from???

Example 1:

[image: image1.png]From experience, you know that the probability that you will make a sale on
any given telephone call s 0.23. Find the probability that your first sale on any
given day will occur on your fourth or fifth sales call.




I know you probably prefer to use the formula, but let’s look at the calculator shortcuts just in case.


Geometpdf


Geometcdf

Redo Example 1 using the calculator shortcut.

Practice problems:  Geometric Distribution
Please write your calculator steps so I can check any errors quickly.
1. You toss a coin repeatedly. Let x = number of tosses until the ﬁrst head.  What is p?  _______
  a) Find the probability that the first head occurs on the fourth toss.

  b) Find the probability that the first head occurs before the sixth toss.

  c) Find the probability that the first head occurs after the third toss.

2. It is known that in a large accounting firm, 10% of accounts are in error. Accounts are inspected until the ﬁrst account in error is encountered. Let x = number of inspections to obtain the ﬁrst account in error.  What is p? _______
  a) Find the probability that the first account in error is the eighth account inspected.

  b) Find the probability that the accounting error occurs before the fourth account.

  c) Find the probability that the accounting error occurs after the fifth account.

3. You roll a die until ﬁrst 5 appears. Let x = number of rolls until the ﬁrst 5. What is p? _______
  a) Find the probability that the first 5 appears on the first roll.

  b) Find the probability that the first 5 appears after the second roll.

  c) Find the probability that the first 5 appears before the fourth roll.

4.  You keep track of the gender of babies born at a hospital.  Let x = number of observations until the ﬁrst girl is born.  What is p? _______
  a) Identify p and q.

  b) Find the probability that the first girl occurs before the third birth.

  c) Find the probability that the first girl occurs after the third birth.
  d) Find the probability that the first girl occurs on the third birth.
Objective 2:  I can find probabilities using the Poisson distribution
Unlike the binomial distribution and geometric distribution, the Poisson distribution does not have a ______________ of success.  Instead, the Poisson distribution measures the specific number of _______________ in a given _______________.
  Example:  If I know that a certain student has about 3 tardies each month, I can find the probability that they will have 5 tardies next month.

Properties of the Poisson distribution:
1)

2)

3)

The formula we use to find the probability of exactly x occurrences in an interval

Ex 2:

[image: image2.png]The mean number of accidents per month at a certain intersection is three.
Whatis the probability that in any given month four accidents will oceur at th
intersection?





I know you probably prefer to use the formula, but let’s look at the calculator shortcuts just in case.
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Redo Example 2 using the calculator shortcut.

Practice problems:  Poisson distribution
Please write your calculator steps so I can check any errors quickly.
1.  From studies done by the health department, it is known that about 834 people die every year from complications from the flu.  Find each probability.  What is 
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? _______
a) That exactly 851 people will die in 2014 from the flu.

b) That less than 800 people will die in 2014 from the flu.

c) That more than 900 people will die in 2014 from the flu.

2.  The average snowfall in Dearborn for the month of January is 9.8 inches.  Find each probability.  What is 
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? _______
a) That it will snow at most 12 inches in January.

b) That there will be at least 12 inches of snow in January.

c)  That it will snow exactly 12 inches in January.
3.  A certain student of mine had 8 tardies in the first card marking.  Find each probability.  
What is 
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? _______
a)  That this student will get exactly 10 tardies in the next card marking.

b)  That this student will get less than 8 tardies in the next card marking.

c) That this student will get more than 15 tardies in the next card marking.
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