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Chapter 7

Continuous Random Variables

Histogram of Data

200 — from a Uniform Distribution: n =1000

150

100

Frequency

50

Figure 7.1.4

[# 7.1 Exercises

Basic Concepts

1. Probability is defined differently for discrete and continuous random variables.
Describe this difference.
2. What is a probability density function?
3. How is the continuous uniform distribution different from the discrete uniform
distribution?
4. What is the uniform probability density function?
5. Describe the shape of the density function for a uniform distribution.
Exercises
6.  Suppose a continuous random variable is uniformly distributed between 10 and 70.
a. What is the mean of the distribution?
b. What is the standard deviation of the distribution?
c. What is the probability that a randomly selected value will be above 45?
d. What is the probability that a randomly selected value will be less than 30?
e. What s the probability that a randomly selected value will be between 25 and 50?
f. Find the probability that a randomly selected value will exactly equal 35.
7.  Polar Bear Frozen Foods manufactures frozen French fries for sale to grocery store chains.

The final package weight is thought to be a uniformly distributed random variable. Assume
X, the weight of French fries has a uniform distribution between 57 ounces and 63 ounces.

a.
b.

C.

What is the mean weight for a package?
What is the standard deviation for the weight of a package?

What is the probability that a store will receive a package weighing less than
59 ounces?

What is the probability that a package will contain between 60 and 63 ounces?
What is the probability that a package will contain more than 62 ounces?

Find the probability that a package will contain exactly 60 ounces.
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8.  Theannual increase in height of cedar trees is believed to be distributed uniformly between
six and eleven inches.

Draw a picture of the distribution of growth in height of cedar trees.

a.
b. What is the mean growth per year?

o

. What is the standard deviation of the growth per year?

&

What is the probability that a randomly selected cedar tree will grow between
9 and 10 inches in a given year?

e. Find the probability that a randomly selected cedar tree will grow less than 8
inches in a given year.

f. Find the probability that a randomly selected cedar tree will grow more than
9 inches in a given year.

g. Find the probability that a randomly selected cedar tree will grow exactly 7
inches in a given year.

9.  Aparticular employee arrives to work sometime between 8:00 am and 8:30 am. Based on
past experience the company has determined that the employee is equally likely to arrive
at any time between 8:00 am and 8:30 am.

a. On average, what time does the employee arrive?
b. What is the standard deviation of the time at which the employee arrives?

c. If a call comes in for the employee at 8:10 am, find the probability that the
employee will be there to take the call.

d. Find the probability that the employee will arrive between 8:20 am and
8:25 am.

e. Find the probability that the employee will arrive after 8:15 am.
f. Find the probability that the employee will arrive at exactly 8:10 am.
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The normal distribution, originally called the Gaussian distribution, was named after Karl
Gauss who published a work in 1833 describing the mathematical definition of the distribution.
Gauss developed this distribution to describe the error in predicting the orbits of planets.

Normal distributions are all bell-shaped, but the bells come in various shapes and sizes.
Since all normal distributions are symmetric, the mean, median, and mode are all equal.

Although normally distributed random variables can range in value from negative infinity
to positive infinity, values that are a great distance from the mean rarely occur. You may
recall that when we discussed box plots, these values were called outliers.
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The Origins of the Normal
Distribution: Abraham
de Moivre 1667-1754

De Moivre was born in France but
lived most of his life in England. In a
paper in 1733 de Moivre published
the equation that describes the
normal curve. He allegedly was
doing calculations using the binomial
distribution for gamblers and was
looking for a shortcut in very arduous
calculations. He discovered the
normal distribution as the limit of the
binomial distribution. De Moivre was
a highly respected mathematician
and friend of Issac Newton.

De Moivre's discovery received little
attention until Laplace began writing
on probability in the 1770s. There
are two other mathematicians who
discovered the equation of the normal
curve, Adrain in 1808 and Gauss

in 1809. Even though de Moivre
published the equation for the normal
distribution more than 75 years
earlier than Gauss, the normal curve
was called the Gaussian distribution
for many years. Even now, you

will hear the normal curve referred

to as the Gaussian distribution.






