Super Snacks
Student Worksheet

	Introduction
The goal of this activity is to find the price at which an airline might receive the most revenue from the number of “Super Snacks” sold on some of their flights.

A new airline decided to join the other airlines by charging for snacks on flights that last longer than 90 minutes.  All their planes are 132-passenger jets. The airline put together a Super Snack that consisted of a sandwich, foil package of mixed fruit, potato chips, and a cookie.  They decided it was a service to provide snacks to the passengers but wanted to maximize their revenue from the project as well.  The Super Snacks cost them $2 each from an outside vendor. Therefore, they decided to experiment with the cost of the Super Snack to see how many would be purchased by passengers at different prices for the super snack. To keep the data comparable, they began offering the snacks on flights that began between 11:00 a.m. and 1:00 p.m. and that lasted over 90 minutes.
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                                                        Table 1


	Directions

1. Represent the data in the Table 1 with a scatter plot.


	

	2. Describe the relationship between the number of Super Snacks sold and the price of the Super Snack.  Find an algebraic model to represent this relationship.


	


	3. Since there does appear to be a relationship between these two variables, it is appropriate to investigate the problem further.

The airline is interested in the revenue from the sale of Super Snacks.

How do you compute the revenue?

Add a third column to the spreadsheet, entitled “Revenue” and place the appropriate formula in each cell so that the revenue for each price is shown.


	

	4. Construct a scatter plot of price vs. revenue.

Describe the trend you see in the data.

Why do you expect to find a maximum revenue?


	

	5. Examine several algebraic models for the data.  

At what price will the maximum revenue occur?  Explain.


	

	6. Discuss the practicality of the price you chose.


	


	7. By investigating the model we might use to represent the data, we can see for price < 4.5 the revenue increases as the price increases.  However, for price > 5, the revenue decreases as the price increases.   
a. Determine the average increase in revenue as the price changed from $3 to $4 per Super Snack.
b. Determine the average increase in revenue as the price changed from $5 to $6 per Super Snack.


	

	8. The algebraic model turns our discrete data into a continuous curve. We might now sell a Super Snack for $5.26 and the model tells us what revenue to expect if we did.  

Find the average increase in the revenue for the following changes in price:

a. from $4.00 to $4.50
b. from $4.25 to $4.50
c. from $4.40 to $4.50

d. from $5.50 to $5.60
e. from $5.50 to $5.75
f. from $5.50 to $6.00

Explain what you think this all has to do with the maximum revenue.


	

	9. Look again at the scatter plot that represents price versus revenue.  
a. How many points do you see?
b. How many data points were there?
c. Why the difference?


	.


	10. Why is it important to know there are points behind points as you analyze data?


	

	11. Mathematicians and statisticians solve the problem of “overlapping points” with “noise.”

By adding or subtracting a very small random number to each data entry, you are not likely to have data over other data. You should be able to see each data point – or at least a portion of it.

Create two additional columns for price1 and revenue1. Add a random number between -0.1 and 0.1 to each number. (In Excel or Nspire, you can add a random number using the built-in Random Number generator.)
Construct a new scatter plot and describe the differences you see.
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