Math 116 - Take Home - Chapter 4 - Probability (Read section 4.1 of the book)


Pages 1-3 are due on TU 2/24, we’ll do page 4 in class
 (This page is a summary of what you need to know)
Fundamentals of Probability  
  Experiment:  Any process that allows researchers to obtain observations

  Sample Space:  All possible outcomes of an experiment

  Simple Event:  Consists of a single outcome of an experiment

  Event:  Consists of one or more outcomes of an experiment

Notation for Probabilities

Probability of Event A is denoted P(A)

Round-Off-Rule for Probability:  Use 3 significant digits as decimals (or use fraction form).

Finding Probabilities with the Classical Approach (Requires Equally Likely Outcomes) method
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Probability Values

▪ For any event A,  
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▪ The probability of an impossible event is zero
▪ The probability of a certain event is one
Complementary Events

The complement of event A, denoted by
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 (other books may use A’ or 
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), consists of all simple outcomes in the sample space not making up event A.
Rule of Complementary Events

Since   P(A) + P(
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then
P(A) = 1 – P(
[image: image6.wmf]A

)
and   P(
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) = 1 – P(A)

►►►Answer the following:
1) When rolling a fair 6 sided die, 


a) What is the sample space?


b) What is the probability of rolling the number 6?


c) What is the probability of not rolling the number 6?


d) What is the probability of rolling the number 7?


e) What is the probability of rolling a number less than 7?


f) What is the probability of obtaining a number less than 2 or a number 


greater than or equal to 5?

Finding Probabilities with the Relative Frequency Approximation (experimental probability) Method
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►►►Answer the following:


g) Simulate the experiment of rolling a die 10 times by using the calculator. 
Then, find the experimental probability of rolling the number 6.  


(Calculator instructions to generate 10 random integers from 1 to 6:



MATH

PRB

5:randInt(1,6,10)
ENTER


Write the outcomes of your experiment here:


Use your results to find the experimental probability of rolling the number 6
h) How does your answer to (g) compare to the answer to (b)?
One is the theoretical probability, what we expect to happen, and the other is the experimental probability, which is what actually happened in the experiment. Do you have any idea in what to do in order to get the experimental probability closer to the theoretical probability? 

Law of Large Numbers: As a procedure is repeated again and again, the relative frequency probability of an event is expected to approach the actual theoretical probability.

►►►Answer the following:
2) The following table shows the number of students in each age group.
	Age group
	frequency

	18-19
	12

	20-21
	11

	22-23
	12

	24 and over
	15


a) Selecting one student at random, what is the probability that he/she is from the 20-21 age group?
b) Selecting one student at random, what is the probability that he/she is not from the 20-21 age group?

c) Selecting one student at random, what is the probability that he/she is younger than 20 or older than 23?
Multiplication Rule for Independent Events

Independent Events

Two events A and B are independent if the occurrence of one does not affect the probability of the occurrence of the other. If A and B are not independent, they are said to be dependent.

►►►Answer the following:
3) Example: 

You are tossing a fair coin and you got 3 tails in three consecutive tries. What is the probability that you toss a tail in the next try?

Multiplication Rule for Two Independent Events

If A and B are independent,    

P(A and B) = P(both events A and B occur) = P(A) * P(B)

If A, B, C..... are independent, P(A & B & C &....) = P(A) * P(B) * P(C) ...

►►►Answer the following:
4) In a group of 31 students, 20 of them are female. What is the probability that if two students are selected at random both of them are female? Round answers to 3 decimal places 
a) With replacement




b) Without replacement

5) In a group of 3100 students, 2000 of them are female. What is the probability that if two students are selected at random both of them are female? Round answers to 3 decimal places
a) With replacement




b) Without replacement

Note: When sampling without replacement, the events can be treated as if they were independent if the sample size is no more than 5% of the population size. (That is,
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