6.2. APPLICATIONS IN BUSINESS AND ECONOMICS

Definition 6.2.1. Suppose x represents a possible numerical outcome of an experi-
ment and that [c,d] represents an interval of possible outcomes of the experiment. A

,y = f(z), is a function that
helps us determine the probability that an outcome of x will occur in the interval [c, d]

This functions must satisfy the following properties:

(1)

(2)

(3) When [c,d] is an interval of real numbers then the probability of outcome x
during the interval [c,d] is

Example 6.2.1. The shelf life (in years) of a certain brand of clock radio is a con-
tinuous random variable with probability density function

fw={ g e

0 otherwise

What is the probability that a randomly selected clock radio has a shelf life of 1 year
or less?
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Example 6.2.2. The time to failure of a product after it is sold is given by the
probability density function

01570 Gt >0
ft) = { 0 otherwise

where t is time in months. What is the probability that a buyer chosen at random will
have a product failure during the second year after purchase?
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Consumers’ and Producers’ Surplus

Definition 6.2.2. Suppose p = D(x) is a price-demand equation for a product. Then
the , CS, at a price level of p

where X is the demand at price p.

Definition 6.2.3. Suppose p = S(x) is a price-supply equation for a product. Then
the , PS, at a price level of D

where T is the demand at price D.

Definition 6.2.4. The point(s) where the price-demand equation and the price-supply

equation intersect is called the and
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2
Example 6.2.3. The price-demand equation for a produce is p = D(x) = 13 — -x.

3
If the equilibrium price is $7, what is the consumer’s surplus in dollars?
: . 21
Example 6.2.4. The price-demand equation for a produce os p = D(x) = TR
x

If the equilibrium quantity is 1 unit, what is the consumer surplus in dollars?



Section 6.2 5

Example 6.2.5. The price-supply equation for a produce os p = S(r) = 22> +z + 5.
If the equilibrium price is $15, what is the producer’s surplus in dollars?

Example 6.2.6. For a certain product, the price-demand and price-supply equations
are p = D(x) = 20 — 32% and p = S(z) = 3z + 2 respectively. Find the consumer
surplus at the equilibrium price level.

(1) 6
(2) 12
(3) 16
(4) 48
(5) none of these



