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3.8: More Applications

&b Learning Objectives

In this section, you will learn to:

1. Solve a linear system in two variables.
2. Find the equilibrium point when a demand and a supply equation are given.
3. Find the break-even point when the revenue and the cost functions are given.

Finding the Point of Intersection of Two Lines

In this section, we will do application problems that involve the intersection of lines. Therefore, before we proceed any further, we
will first learn how to find the intersection of two lines.

v/ Example 3.8.1

Find the intersection of the line y = 3z — 1 and theliney = —2 4 7.

Solution
We graph both lines on the same axes, as shown below, and read the solution (2, 5).

Finding an intersection of two lines graphically is not always easy or practical; therefore, we will now learn to solve these
problems algebraically.

At the point where two lines intersect, the « and y values for both lines are the same. So in order to find the intersection, we
either let the z-values or the y-values equal.

If we were to solve the above example algebraically, it will be easier to let the y-values equal. Since y =3z — 1 for the first
line, and y = —x 47 for the second line, by letting the y-values equal, we get

3r—1=—x+7
4r =8
T =2

By substituting £ = 2 in any of the two equations, we obtain y = 5.

Hence, the solution (2, 5).

A common algebraic method used to solve systems of equations is called the elimination method. The object is to eliminate one of
the two variables by adding the left and right sides of the equations together. Once one variable is eliminated, we have an equation
with only one variable for can be solved. Finally, by substituting the value of the variable that has been found in one of the original
equations, we get the value of the other variable.
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Find the intersection of the lines 2z +y =7 and 32 —y = 3 by the elimination method.

Solution
We add the left and right sides of the two equations.

20 +y =7
3x—y =3
5z =10
T =2

Now we substitute = 2 in any of the two equations and solve for y.

212)+y =7
y=3

Therefore, the solution is (2, 3).

v/ Example 3.8.3

Solve the system of equations « + 2y = 3 and 2z + 3y = 4 by the elimination method.

Solution
If we add the two equations, none of the variables are eliminated. But the variable z can be eliminated by multiplying the first
equation by -2, and leaving the second equation unchanged.

—2z —4y =—6
20 +3y =4
y=2
Substituting y = 2 in £ 4+ 2y = 3, we get
2(2)=3
@ (3.8.1)
1B = =il

Therefore, the solution is (-1, 2).

v/ Example 3.8.4

Solve the system of equations 3z —4y =5 and 4z — 5y =6.

Solution
This time, we multiply the first equation by - 4 and the second by 3 before adding. (The choice of numbers is not unique.)

—12z +16y = —20
122 — 15y =18
y=-2

By substituting y = - 2 in any one of the equations, we get x = -1.
Hence the solution is (-1, -2).

SUPPLY, DEMAND AND THE EQUILIBRIUM MARKET PRICE

In a free market economy the supply curve for a commodity is the number of items of a product that can be made available at
different prices, and the demand curve is the number of items the consumer will buy at different prices.
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As the price of a product increases, its demand decreases and supply increases. On the other hand, as the price decreases the
demand increases and supply decreases. The equilibrium price is reached when the demand equals the supply.

v/ Example 3.8.5

The supply curve for a product is y = 3.5 — 14 and the demand curve for the same product is y = —2.5x + 34, where x is
the price and y the number of items produced. Find the following.

a. How many items will be supplied at a price of $10?

b. How many items will be demanded at a price of $10?

c. Determine the equilibrium price.
d. How many items will be produced at the equilibrium price?

Solution

a) We substitute = 10 in the supply equation, y = 3.5z — 14; the answer is y = 3.5(10) — 14 = 21.

b) We substitute = 10 in the demand equation, y = —2.5z + 34; the answer is y = —2.5(10) +34 =9.
¢) By letting the supply equal the demand, we get

3.5r—14 = 25z +34
6x =48
z =88

d) We substitute = = 8 in either the supply or the demand equation; we get y = 14.

y
351 Demand
y=34-2.5x

30T

T4 6 51012 11
The graph shows the intersection of the supply and the demand functions and their point of intersection, (8,14).

Interpretation: At equilibrium, the price is $8 per item, and 14 items are produced by suppliers and purchased by consumers.

The Break-Even Point
In a business, the profit is generated by selling products.

o If a company sells x number of items at a price P, then the revenue R is the price multiplied by number of items sold:
R=P-z.

e The production costs C are the sum of the variable costs and the fixed costs, and are often written as C = mx + b, where x is
the number of items manufactured.

e o The slope m is the called marginal cost and represents the cost to produce one additional item or unit.
o The variable cost, mx, depends on how much is being produced
o The fixed cost b is constant; it does not change no matter how much is produced.

o Profit is equal to Revenue minus Cost: Profit=R — C

A company makes a profit if the revenue is greater than the cost. There is a loss if the cost is greater than the revenue. The point on
the graph where the revenue equals the cost is called the break-even point. At the break-even point, profit is 0.
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If the revenue function of a product is R = 5z and the cost function is y = 3z + 12, find the following.

a. If 4 items are produced, what will the revenue be?

b. What is the cost of producing 4 items?

c. How many items should be produced to break even?

d. What will be the revenue and the cost at the break-even point?

Solution
a) We substitute = 4 in the revenue equation R = bz, and the answer is R = 20.
b) We substitute = 4 in the cost equation C' = 3z + 12, and the answer is C' = 24.

¢) By letting the revenue equal the cost, we get

5z =3x+12
=06

d) Substitute = 6 in either the revenue or the cost equation: we get R = C = 30.

The graph below shows the intersection of the revenue and cost functions and their point of intersection, (6, 30).

This page titled 3.8: More Applications is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Rupinder Sekhon and
Roberta Bloom via source content that was edited to the style and standards of the LibreTexts platform.

o 1.5: More Applications by Rupinder Sekhon and Roberta Bloom is licensed CC BY 4.0. Original source:
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