Fall, 2004 Thursday, October 21

Stat 321 — Day 20
More on Continuous Probability Distributions
(Uniform Distributions, Exponential Distribution)

A continuous random variable X is said to have a uniform distribution on the interval (A, B) if its

probability density function is constant over that interval. [A and B can be any real numbers
with A <B.]

(a) Determine the functional form of this pdf using geometry.

(b) Verify that this is a legitimate pdf using calculus.

(c) Determine the cdf of X. [Hint: Remember that a cdf function has all real numbers as possible
inputs. |

(d) Determine E(X) and V(X).

(e) Consider choosing a random point on a 12-inch ruler according to a uniform distribution and
then breaking the ruler into two pieces at that point. Determine the probability that the ratio
of the longer piece to the shorter piece exceeds 4. [Hint: Let the random variable X represent
the breaking point, and first determine what must be true about X in order for this ratio to
exceed 4.]
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Example: Battery Lifetimes
Suppose that the lifetime of a battery (in thousands of hours) is a random variable Y whose pdf is
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(f) Verify that this is a legitimate pdf. [Hint: Notice that this is an improper integral.] Also
sketch this pdf.

(g) Determine the cdf of Y. [Hint: Remember that the domain of this function is all real
numbers. ]

(h) Determine the mean and median of Y, and comment on how they compare.

(i) Determine the probability that the battery lasts longer than its mean lifetime.
(j) Determine SD(Y).

(k) Determine the probability that a battery lasts more than one standard deviation longer than
the mean lifetime.



