
3-30-2018 CLASS NOTES

APPLICATIONS OF LINEAR FUNTIONS (2.5 in ebook)

EXAMPLE PROBLEM

A certain speeding ticket is
$100 plus $5 for every 1 mph over the speed limit.

Write a linear function to model the cost S(x) (in $)
of a speeding ticket

for a person caught driving x mph over the speed limit.

Evaluate S(15) and interpret the meaning in the context of this problem.
In other words, if x is the speed in mph above speeding limit,

and S(x) is the amount fined in the ticket,
write down a formula for S(x).

It may help to make a table:

x S(x)

1 105

2 110
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ANSWER:

For each x we need to add $ 5.
In other words, whatever the excess speed is,

we need to multiply it by 5.
So S(x) = 100 + 5x.

Another way to get this:
From table, we have (1,105) and (2,110) in the relation.

If they are in a straight line, then slope equals (110-105)/(2-1) = 5.
[This also is a good time to remember that

slope = increase in y when x is increased by 1].
So equation (point-slope formula) is (y − 105) = 5(x− 1).

Simplifying, we get y = 5x + 100.

Or you can write y = 5x + b
and solve for b after plugging in (1,105) or (2,110).

Graph is below:
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EXAMPLE 2

SALES COMMISSION

A sales person makes a base salary
of $400 per week plus 12% commission on sales.

Write a linear function to model
the sales person’s weekly salary S(x)

for x dollars in sales.
Evaluate S(8000) and interpret

the meaning in the context of this problem.

ANSWER

Again, let us start by making a table:

sales commission Salary(S(x))

100 12 412

200 24 424

Again we see that first,
whatever sales is, we multiply it by 0.12 or 12 percent.

Then we add that to fixed salary.
Result is that S(x) = 400 + 0.12x

You can also do this as in previous problem, using two points.

Now S(8000) = 400 + (0.12)× 8000 = 400 + 960 = 1360.
It means the salesperson would make 1360 dollars

if they sell 8000 dollars worth of stuff.
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PROFIT AND REVENUE EQUATIONS

MAIN FORMULAE:
PROFIT = REVENUE − COST

REVENUE = SALES x UNIT PRICE
COST = FIXED COST + (UNIT COST x NUMBER OF UNITS)

We will look at situations where
ALL THESE ARE LINEAR FUNCTIONS

IT NEED NOT always be linear

EXAMPLE:
A small business makes cookies

and sells them at the farmer’s market.
The fixed monthly cost for use of

a Health Departmentapproved kitchen
and rental space at the farmer’s market is $790.

The cost of labor, taxes, and ingredients
for the cookies amounts to $0.24 per cookie,

and the cookies sell for $6.00 per dozen.

1) Write a linear cost function representing
the cost C(x) to produce x dozen cookies per month.

Use the formula
COST = FIXED COST + (UNIT COST) x (NUMBER OF UNITS)

NOTE: Here one unit = one dozen.
Cost per cookie is 24 cents,

so cost per dozen cookies is 24 times 12 = 2.88 $

We get C(x) = 790 + 2.88x

How do we know this is a linear function?
Because it is of the form y = mx + b (or x = k).

2) Write a linear revenue function representing
the revenue R(x) for selling x dozen cookies.

Use the formula
REVENUE = SALES x PRICE PER UNIT

NOTE: Here one unit = one dozen.
Sale price per dozen cookies is $ 6.

So R(x) = 6x.
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Write a linear profit function P (x) representing
the profit for producing and selling x dozen cookies in a month.

Use the formula
PROFIT = REVENUE − COST

In other words, P (x) = R(x)− C(x).

So P (x) = 6x− (790 + 2.88x) =⇒ P (x) = 3.12x− 790.

3) Determine the number of cookies (in dozens)
that must be produced and sold for a monthly profit.

SOLVE THE EQUATION: PROFIT ≥ ZERO.

P (x) ≥ 0 =⇒ 3.12x− 790 ≥ 0 =⇒ 3.12x ≥ 790
=⇒ x ≥ 790/3.12 =⇒ x ≥ 253.2

Since sales is in dozens, it has to be a whole number,
so we want it to be at least 254.

4) If 150 dozen cookies are sold in a given month,
how much money will the business make or lose?

USE FORMULA FOR PROFIT (P(x))

P (150) = 3.12(150)− 790 = 468− 790 = −322.
NEGATIVE PROFIT = LOSS
So there will be a loss of $322.

Yellow Line – Cost function (790− 2.88x)
Blue Line – Revenue function (6x)

Green Line – Profit function (3.12x− 790).
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