Lesson 12-8 Exponential and Binomial Distribution 
1. The average length of time that a flower will live after it is cut is 7 days. What is the probability that a randomly chosen cut flower will live more than 10 days?
First, find the m, the inverse of the mean. Because the mean is 7, the multiplicative inverse is eq \f(1,7).

f(x) = e – mx 


Exponential Distribution Function.
f(10) = e - eq \f(1,7)(10)


Replace x with 10 and m with eq \f(1,7).


= e - eq \f(10,7) 


Simplify


( 0.239 or 23.9%
Use a calculator.
There is a 23.9% chance that a randomly selected cut flower lives for more than 10 days. This appears to be a reasonable solution because few cut flowers live either a short amount of time or a long amount of time.
2. The average length of time that a pitcher will have a career in major league baseball is 4.8 years. What is the probability that a randomly chosen pitcher will have a career in the major leagues that is less than 3.5 years?
The question asks for the probability that a career lasts less than 3.5 years, so we will use the second exponential distribution function. The mean is 4.8, or eq \f(24,5), so the multiplicative inverse m is eq \f(5,24).
f(x) = 1 – e – mx 

Exponential Distribution Function
f(eq \f(7,2)) = 1 – e – (eq \f(5,24))(eq \f(7,2))

Replace x with eq \f(7,2)(3.5 yr = eq \f(7,2) yr) and m with eq \f(5,24).

= 1 – e - eq \f(35,48)


Simplify.

( 0.518 or 51.8%

Use a calculator.
      There is a 51.8% chance that a randomly selected pitcher in the major leagues will last less than 3.5 years.

3. A teacher designs hundreds of statements that are either true or false to give to his students. On average 40% of the statements are true. The teacher mixes the questions randomly and puts 10 different questions on each student’s worksheet.
a. What is the probability that at least 3 statements on a given test are true?

A success is a true statement, so p = 0.4 and q = 1 – 0.4 or 0.6. You 
could add the probabilities of having exactly 3, 4, 5, 6, 7, 8, 9, or 10 
true statements, but it is easier to calculate the probability of the 
worksheet having exactly 0, 1, or 2true statements and then 
subtracting that sum from 1.

P(( 3 true statements) 
= 1 – P(< 3)
= 1 – P(0) – P(1) – P(2)

Mutually exclusive events subtracted from 1
= 1 – C(10, 0)(0.4)0(0.6)10 – C(10, 1)(0.4)1(0.6)9 – C(10, 2)(0.4)2(0.6)8
= 0.8327 or 83.27%


Simplify.
The probability of at least three statements being true is 0.8327 or 83.27%

b. What is the expected number of true statements on a worksheet?

E(X) = np

Expectation for a binomial distribution


= 10(0.4)

n = 10 and p = 0.4


= 4


Multiply.

The expected number of true statements on a worksheet is 4.
