Cost, Revenue, and Profit Functions

A cost function specifies the cost C as a function of the number of items x. Thus, C(x) is the cost of x items. A cost function of the form

C(x) = mx + b

is called a linear cost function. The quantity mx is called the variable cost and the intercept b is called the fixed cost. The slope m, the marginal cost, measures the incremental cost per item.

The revenue resulting from one or more business transactions is the total payment received, sometimes called the gross proceeds. If R(x) is the revenue from selling x

items at a price of m each, then R is the linear function R(x) = mx and the selling price

m can also be called the marginal revenue.

The profit, on the other hand, is the net proceeds, or what remains of the revenue

when costs are subtracted. If the profit depends linearly on the number of items, the

slope m is called the marginal profit. Profit, revenue, and cost are related by the following formula:

Profit = Revenue − Cost

P = R − C

If the profit is negative, say -$500, we refer to a loss (of $500 in this case). To breakeven means to make neither a profit nor a loss. Thus, break-even occurs when P=0, or R = C 

Break-even

The break-even point is the number of items x at which break-even occurs.

Demand Function

A demand equation or demand function expresses demand q (the number of items demanded) as a function of the unit price p (the price per item). A linear demand function has the form

q( p) = mp + b

Interpretation of m

The (usually negative) slope m measures the change in demand per unit change in price.

Interpretation of b

The y-intercept b gives the demand if the items were given away.

Supply Function and Equilibrium Price

A supply equation or supply function expresses supply q (the number of items a supplier is willing to make available) as a function of the unit price p (the price per item). A linear supply function has the form

q( p) = mp + b

It is usually the case that supply increases as the unit price increases, so m is usually

positive. Demand and supply are said to be in equilibrium when demand equals supply. The corresponding values of p and q are called the equilibrium price and equilibrium

demand. To find the equilibrium price, set demand equal to supply and solve for the unit

price p. To find the equilibrium demand, evaluate the demand (or supply) function at the

equilibrium price.

Linear Change Over Time

If a quantity q is a linear function of time t, so that

q(t) = mt + b

then the slope m measures the rate of change of q, and b is the quantity at time t = 0,

the initial quantity. If q represents the position of a moving object, then the rate of

change is also called the velocity.

Units of m and b

The units of measurement of m are units of q per unit of time; for instance, if q is income

in dollars and t is time in years, then the rate of change m is measured in dollars per year.

The units of b are units of q; for instance, if q is income in dollars and t is time in

years, then b is measured in dollars.

General Linear Models

If y = mx + b is a linear model of changing quantities x and y, then the slope m is the

rate at which y is increasing per unit increase in x, and the y-intercept b is the value of y

that corresponds to x = 0.

Units of m and b

The slope m is measured in units of y per unit of x, and the intercept b is measured in

units of y.

Problem 1.- (Cost) A soft-drink manufacturer can produce 1000 cases of soda in a week at a total cost of $6000, and 1500 cases of soda at a total cost of $8500. Find the manufacturer’s weekly fixed costs and marginal cost per case of soda.

Problem 2.- (Equilibrium Price) You can sell 90 pet chias per week if they are marked at $1 each, but only 30 each week if they are marked at $2/chia.Your chia supplier is prepared to sell you 20 chias each week if they are marked at $1/chia, and 100 each week if they are marked at $2 per chia.
a. Write down the associated linear demand and supply functions.

b. At what price should the chias be marked so that there is neither a surplus nor a shortage of chias?

Problem 3.- (Demand) Sales figures show that your company sold 1960 pen sets each week when they were priced at $1/pen set, and 1800 pen sets each week when they were priced at $5/pen set. What is the linear demand function for your pen sets?

Problem 4.- (Fast Cars) A police car was traveling down Ocean Parkway in a high-speed chase from Jones Beach. It was at Jones Beach at exactly 10 PM (t = 10) and was at Oak Beach, 13 miles from Jones Beach, at exactly 10:06 PM.

a. How fast was the police car traveling?

b. How far was the police car from Jones Beach at time t?
