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TRANSPORTATION EXPENSES

A REAL-LIFE NEED FOR SIMULTANEOUS EQUATIONS

QUESTION: 

Our family wants to know how the expenses of my sister getting a drivers license and driving herself to youth events compares to mom driving her.

FACTS: 

Our family car's gas mileage is about 20 miles to the gallon.

Gasoline is about $2.75 a gallon.

We live about 20 miles from town.

To add Melody to the car insurance would cost about $70 a month.

SETTING UP THE FUNCTION:

The independent variable, x,  will be ”Number of In-Town Events”

The dependent variable, y, will be “Cost (in dollars)”

Rate is cost/event

FUNCTION 1: Melody Driving Herself

Cost/event:  $5.50 per event (her one trip needed would take two gallons of gas at the station wagon's 20 miles per gallon gas mileage and $2.75/gallon gas cost)

FUNCTION 1:  y = 5.50x

FUNCTION 2: Mom Driving Melody

Cost/event:  $11/event (mom would make a trip to drop her off and another trip to pick her back up again)

Y-Intercept: $70 (cost of Melody be added to Insurance)

FUNCTION 2:  y = 11x + 70
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GRAPHING CALCULATOR ANALYSIS:

FUNCTIONS:

FUNCTION 1:  Y=11x

FUNCTION 2:  Y=5.5x+70

WINDOW:

xmin=0

xmax=20

xscl=1

ymin.=0

ymax=250

yscl=1

ANALYSIS (TRACE):

The two functions are simultaneous at about event 13. This means that if Melody goes to less than 13 events in a month it would cost less for mom to drive her. At the 13th event the costs are the same whether Mom drives or Melody drives. At the 14th event and over it would cost less for Melody to get her license and drive herself to events in town.

At the 13th event, costs are $141. If Melody drove herself to an event Monday through Friday all month long (20 events), it would cost her $180 per month in gas and insurance.
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HOW MANY HOURS PER WEEK TO PAY FOR TRANSPORTATION

IS IT LINEAR OR NOT?

QUESTIONS:

How many hours per week will Melody need to work at a $5 net pay (after taxes are taken out) summer job to pay for the expenses of going to work in the summer and the expenses of going to school in classes 5 days per week? Dad's net pay is about $11.25 (after taxes and family health insurance). If he pays for her expenses, how many hours per week on average in his job will be devoted solely to covering the expenses?

FACTS:

$180/month in gas and car insurance to drive to town for a job or school 5 days a week.

She will only be able to work about 12 weeks (3 months) at the $5/hour net pay job.

Dad's will be working 12 months at his $11.25 net pay job.

SETTING UP THE FUNCTION:

Let P = pay rate

Let X = number of weeks working

I can tell that this one is not a linear function, so I cannot just use 

y = rate(x) + y-intercept

For one thing the y-intercept would be an illegal operation because taking the costs and dividing them by 0 would give you a 0 in the denominator. I am going to set up using the factor-label method to help guide and verify my equation.

[image: image2.emf]
So, the “Y=” that I will need for the graphing calculator will be Y=2160/(P*X).  This is definitely not a linear equation. The amount of pay and the number of weeks cannot be 0. Solving the questions we have here in this real-life problem might be easier to answer algebraically with the equation in the box above, but I have to admit to being curious about what the graph will look like. I am glad I have a graphing calculator available to make the job easier. 

HOW MANY HOURS/WEEK AT MELODY'S JOB TO PAY EXPENSES:

FUNCTION: 

What I entered as “Y=” in the graphing calculator:

Y = 2160/(5*X)

WINDOW:

WINDOW:

xmin=0

xmax=52

xscl=1

ymin.=0

ymax=40

yscl=1

ANALYSIS: 

The lines get closer and closer to the axis but they never cross them. 

Full-Time Hours (40-hours/week):

The TRACE feature showed that even if Melody worked full-time at 40 hours per week, she will need 11 weeks to earn enough money. 

Full 13-Week Summer Job:

With a 13 week job she will need about 33 hours per week. 

Working all year:

She would need 9 hours/week.
[image: image3.jpg]




HOW MANY HOURS/WEEK AT DAD'S JOB TO PAY EXPENSES:

FUNCTION: 

What I entered as “Y=” in the graphing calculator:

Y = 2160/(11.25*X)

WINDOW:

WINDOW:

xmin=0

xmax=52

xscl=1

ymin.=0

ymax=40

yscl=1

ANALYSIS: 

The lines get closer and closer to the axis but they never cross them. 

Full-Time Hours (40-hours/week):

It would take Dad about 5 weeks of net earning to pay for the gas and insurance expenses.

Working all year:

Dad would work 4 hours/week toward the expenses.


