Math 1314
Lesson 8
Business Applications: Break Even Analysis, Equilirium Quantity/Price

Three functions of importance in business are ftogitions, revenue functions and profit
functions.

Cost functions model the cost of producing goodgroviding services. These are often
expressed as linear functions, or functions irfoinen C(x) = mx+b. A linear cost function is
made up of two parts, fixed costs such as renitiegi insurance, salaries and benefits, etc., and
variable costs, or the cost of the materials ne¢éd@doduce each item. For example, fixed
monthly costs might be $125,000 and material qostainit produced might be $15.88, so the
cost function could be expressed@&«) =15.88+ 125, 00L.

Revenue functions model the income received byngpemy when it sells its goods or services.
These functions are of the forR(X) =Xxp, wherex is the number of items sold apds the price
per item. Price however, is not always static. thts reason, the unit price is often given in
terms of @ demand function. This function gives phice of the item in terms of the number
demanded over a given period of time (week, montyear, for example). No matter what form
you find the demand function, to find the revenuection, you’ll multiply the demand function
byx. So if demand is given bp=1000- 0.0k, the revenue function is given by

R(x) = x(1000- 0.0k = 1008- 0.04.

Profit functions model the profits made by manufaicig and selling goods or by providing
services. Profits represent the amount of monieyler after goods or services are sold and
costs are met. We represent the profiPés) = R(x) — C(X).
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Break-Even Analysis

The break-even point in business is the point atkv company is making neither a profit nor
incurring a loss. At the break-even point, the pany has met all of its expenses associated
with manufacturing the good or providing the seevid@hex coordinate of the break-even point
gives the number of units that must be sold tolkoes@n. They coordinate gives the revenues at
that production and sales level. After the brea&repoint, the company will make a profit, and
that profit will be the difference between its raues and its costs.
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We can find the break-even point algebraically @pdically.

Example 1: Find the break-even point, given this informati®uppose a manufacturer has
monthly fixed costs of $100,000 and production s@$t$12 for each item produced. The item
. Assume all functions are linear.
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( Example 2: Suppose a company can model its costs accoraitihg function
C(x) =0.000003° - 0.04°+ 200+ 70,0whereC(x)is given in dollars and demand can be
modeled byp =-0.02x+ 30C.
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b. Find the break even point.
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c. Find the smallest positive quantity for whi¢hcasts are covered.
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Question 4: A manufacturer has a monthly fixed cost of $80,000.00 and a production cost
of $22 for each unit produced. The product sells for $33 per unit. Find the break-even point.

a. (0,3200)

b. (24000,8“1“’1”“]
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You may be given raw data concerning costs andhieg In that case, you'll need to start by
finding functions to represent cost and revenue.

Example 3: Suppose you are given the cost data and demaadiuawn in the tables below.

guantity produced 50 100 200 500 1000 1200 1500 200()> \:6‘\"
total cost 100400 140100| 182000| 217400| 229300| 232600| 239300| 245500

quantity demanded50 | 100| 200| 500| 1000| 1200| 1500| 2000 \ko*g_
price in dollars 29%285| 280| 270| 250 | 248 | 249 248> '

a. Find a cubic regression equation that modetscand a quadratic regression equation that
models demandBegin by entering the data in GGB. Then createllists.
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b. State the revenue function. ""' 29 3. 74543 P
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c. Find the break-even point.
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d. Find the smallest positive quantity for whi¢hcasts are covered.
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Market Equilibrium

The price of goods or services usually settlespatce that is dictated by the condition that the
demand for an item will be equal to the supplyhaf item. If the price is too high, consumers
will tend to refrain from buying the item. If tiggice is too low, manufacturers have no
incentivertorproduce the item, as their profitd @ very low.

Market equilibrium occurs when the quantity prodlieguals the quantity demanded. The
guantity produced at market equilibrium is called equilibrium quantity and the corresponding
price is called the equilibrium price.

Mathematically speaking, market equilibrium occatrshe point where the graph of the supply
function and the graph of the demand function seet. We can solve problems of this type
either algebraically or graphically.

Example 4: Suppose that a company has determined that thardkeequation for its product is
5x+3p - 30= Cwherep is the price of the product in dollars wheaof the product are

demandedXis given in thousands). The supply equationvemgiby 52x — 30p+ 45= (, where

x is the number of units that the company will makeailable in the marketplace@tlollars per
unit. Find the equilibrium quantity and price.
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Example 5: The quantity demanded of a certain electronigageig 8000 units when the price

is $260. At a unit price of $200, demand incredse0,000 units. The manufacturer will not
market any of the device at a price of $100 or. ld4swever for each $50 increase in price
above $100, the manufacturer will market an addétid 000 units. Assume that both the supply
equation and the demand equation are linear. thimgdupply equation, the demand equation and
the equilibrium quantity and price.
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