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I(g) = C(g) 
The break-even point is when COST = INCOME.

I(g) > C(g)
Profit is when INCOME > COST.



I(g) = 8.5g

C(g) = 5.77g + 45

a. How is the break-even point for I(g) and C(g) represented on the graph you sketched? 
Estimate the break-even point.  
It is where the 2 lines intersect near the point (15, 125) or between 15 and 20 gearboxes.  So, RR
must sell about 15 gearboxes to break-even.  

I(g) = 8.5g

C(g) = 5.77g + 45

g = # of gear boxes

Break-even Pt = Point of Intersection



b. Could you determine the exact break-even point from the graph? Why or why not.

No, the 2 lines do not intersect at an exact location on the x- and y-axes. 

As you learned previously, the coordinates of an intersection of two graphs can be exact 
or approximate depending on whether the intersection point is located on the 
intersection of two grid lines. You also learned that you had to use algebra to prove an 
exact intersection point.

When determining the break-even point algebraically between two functions, it is more 
efficient to transform each function into equation form. In this case, by transforming the 
functions into equation form, you establish one unit of measure for the dependent 
quantity: dollars.



4. Do you think it is possible to use other variables instead of x and y when transforming 
a function written in function notation to equation form?  

When two or more equations define a relationship between quantities, they form a 
system of linear equations.

5. What is the relationship between the two equations in this problem situation?

Yes. You can use any variables you want as long as you choose the same 
variables to represent the independent and dependent quantities in each 
equation.  

One equation represents the INCOME earned by selling gearboxes.  
The other equation represents the COST of buying the gearboxes. 



Now that you have successfully created a system of linear equations, you can determine the 
break-even point for the gearboxes at RR. One way to solve a system of linear equations is 
called the substitution method. The substitution method is a process of solving a system of 
equations by substituting a variable in one equation with an equivalent expression.

***Important!!!



6. Analyze the solution x ≈ 16.48.

a. What does this point represent in terms of the problem situation? Why is this solution 
an approximation?
This point represents the # of gearboxes RR must sell before they make money.  
The solution is rounded to the 100ths place.

b.   Solve for y. Describe the solution in terms of this problem situation.
y = 8.5x
y = 8.5(16.48)
y ≈ 140.08

The solution has two meanings. It represents the cost of buying the gearboxes and 
the income from selling the gearboxes.  

c. What is the profit from gearboxes at the break-even point?
Profit = $0

d. Does this break-even point make sense in terms of the problem situation? Why or 
why not.
No. RR cannot sell 16.48 gearboxes.  They will have to sell 17 gearboxes.

Let x = 16.48 and solve for y.


