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A truck driving 260 miles over a flat interstate at a constant rate of 50 miles per hour gets 7 miles to the

| gallon. Fuel costs $3.50 per gallon. For each mile per hour increase in speed, the truck loses a tenth of a
mile per gallon in its mileage. Drivers get $27.50 per hour in wages and fixed costs for running the truck

amount to $11.33 per hour. What constant speed (between 50 mph and the speed limit of 65 mph) should
the truck drive to minimize the total cost of the trip?

| Part I: To solve a problem like this, it is a good idea to start with calculating an actual example. We will begin by finding
| the total cost if the truck is driven at 50 miles per hour. The cost is made up of two components: the fuel cost and the
l time cost. Be sure to include the correct units with each value below.

A. Let’s start out by finding how long the trip will take.
o
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o
The length of time required for the trip is o 2—- I/’L/ < . (Do not round.)

B. Now, with this time known, how much will it cost to pay the driver and run the truck?

G.2(2%.50+11.33)
6.2 (3%.88) = §201.12

The amount needed to pay the driver and run the truck is if 2ol .14 . {Round to nearest cent.)
C. Next determine, at 7 miles per gallon for 260 miles, how much fuel will be required.
b0 _ : i
222 = #1143
o
260
The amount of fuel required is :?' Zhen ] l oS, (Do not round. Leave as a fraction.)

D. With the amount of fuel known, how much will the fuel cost to make the 260 miles?

5"’3‘0(%9): 130

The cost of the fuel is 1|) i 3 Q. OO . (Round to nearest cent.)
E. Finally we can find the TOTAL cost.
20492
4 130.00
51T

The total cost for the trip is C\I?‘Sg l 4 cl o . (Round to nearest cent.)




Part II: The preceding process should have illuminated the basic procedure we will use to find the total cost of a trip.
Next we will find the total cost if the truck is driven at 65 miles per hour. As in Part I, include the correct units with each
value.

A. Let’s find how long the trip will take.
260 - y

&5

The length of time required for the trip is Lf L\ S . (Do not round. )

B. Now, with this time known, how much will it cost to pay the driver and run the truck?

¢4(3%1%%)': [5%. 5L

- s 3155.32
The amount needed to pay the driver and run the truck is _ C D . (Round to nearest cent.)

C. Next, to begin determining the fuel cost, we need to find the mileage (miles per gallon of fuel) when the truck
is travelling at 65 miles per hour.

L5 -50=1%

“116((5) = c. g

The mileage at 65 miles per hour is S.5 ] €S . (Do not round.)

D. With the fuel mileage known, how much fuel will be needed for the 260 miles?

28 s Y4y 193
5:9
The amount of fuel required is __© B . (Do not round. Leave as a fraction.)

E. With the amount of fuel known, how much will the fuel cost to make the 260 miles?

3. 2—‘“‘”3 L6 Ei=

The cost of the fuel is Sb (6S . L1 5 . (Round to nearest cent.)

F. Finally we can find the TOTAL cost.
5. 54
I L5+ M5

20. 3% .
_6 The total cost for the trip is q‘B 310 : :t } . (Round to nearest cent.)
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Part ITII. We should now have a good process for determining the total cost of a trip for any rate of speed greater than or
equal to 50 miles per hour. Next is to create a Total Cost function using X as the unknown rate in miles per hour.
Simplify your answers and remember to include units. As you work through each step, test your answers by plugging in
50 mph and then 65 mph and comparing with results from parts I and I1.

A. Let’s find how long the trip will take.

260
i
The length of time required for the trip is X
B. Now with this time known, how much will it cost to pay the driver and run the truck?
2l ' 3%.%33 _ I16095.%
X l X
0099, 8
The amount of money needed to pay the driver and run the truck is <

C. Next, to begin determining the fuel cost, we need to find the mileage (miles per gallon of fuel) when the truck
is travelling at X miles per hour.

#- 3 (x-5°)
1 - ‘z/cax*'g
VPZ“JT—GX

i A
The mileage at X miles per hour is L - AnX

D. With the fuel mileage known, how much fuel will be needed for the 260 miles?

260

=
The amount of fuel required is 12~ /oX

E. With the amount of fuel known, how much will the fuel cost to make the 260 miles?

S A o
L e 1L~ Yo

G0

- X
The cost of the fuel is Iz /t e X

F. Now we can find the TOTAL cost function. Express your function as C(X) =

jgods % 5 410
O st L —
TOTAL Trip Cost Function is C( XJ = X (1L G0% )




G. The last thing we should do is verify that this is the correct function by evaluating it at 50 mph and 65 mph to
see if we get the same values we have previously computed.

ke 18 Oj?,,:é. ..__ﬁ..!fm_
C=2)e Mg‘;a £11~",—o(5‘1‘))
201.49lb + 130 cn=__$H2R1. 12
1004S .5 10
"(bg) = &5 i £FL < e lLS))

ol A e C(65) = 11\332—0«%:!’

Part IV. Assuming the function is modeling correctly, you need to calculate the minimum cost. Graph the Cost Function
and find its minimum point. Sketch your graph here: Have the lower left point represent (50,315). You may use a
graphing utility to help you find the minimum point.
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Reflective Writing: How did this project change the way you think about real-world math applications? Write at least one

paragraph stating what ideas changed and why. Next, discuss how the math skills that you applied in this project will
impact other classes you will take in your school career? Point to specific parts of the project and your own process in

completing it that might have applications for other classes.



