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ALGEBRA – MATHEMATICAL MODELS OF DATA

 

 

AFRICAN-AMERICAN OFFICIALS

 

The table shows the number of African-American elected officials  in the United States for various years. Find at least two models from the data. Discuss how well each of your models fits the data. Use your model to predict the number of African-American elected officials for future years.
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BUSINESS SMILE-TO-GO
 

Your after-tax profits from the business Smile-to-Go are: 
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In 2002 your twin daughters, Dalia and Rose will be entering college and you estimate their first year will cost a total of $50,000! Assuming your business continues to prosper and your after-tax profit increase accordingly, will the business produce enough after-tax profit to meet your $35,000 household living expensed after you pay $50,000 college cost?

 

 

CALORIE CONSUMPTION

Source: “Precalculus with Trigonometry”  Paul Foerster and Addison Wesley

 

The number of calories an animal must consume per day increases with its body mass. However, the number of calories consumed per kilogram of body mass decreases with mass because larger animals have a lower surface-to-volume ratio. In Studies in Mathematics, Volume XX, published by the School Mathematics Study Group in 1972, Max Bell reports the following data:
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a. Determine whether these data are best fit by a linear function, a logarithmic function, an exponential function, or a power function. Then find the particular equation for the function of best fit.

 

b. Use your model to predict the number of calories per kilogram for each animal and compare these predicted values to the actual values. 

 

c. The smallest mammal is the shrew, with body mass of about 2 g. How many calories per kilogram would a shrew consume?

 

d. Bell reports that a 150,000- kg whale consumes about 1.7 cal/kg. Is this higher than predicted or lower? How might you explain the difference?

 

 

CRUISE PASSENGERS

 

The data in the table show the number of people taking cruises from 1981 to 1991. Based on the data predict the number of cruise passengers (in millions) for 2002.
 

	year
	1981
	1982
	1983
	1984
	1985
	1986
	1987
	1988
	1989
	1990
	1991

	Cruise Passengers
	1.3
	1.5
	1.7
	1.8
	2.0
	2.6
	3.0
	3.1
	3.3
	3.7
	4.0


 

 

 

FAST FOOD RESTAURANT

 

This table shows the average cost of a meal in a fast food restaurant and the average wage paid to workers in those restaurants over a period of 20 years. Predict the average meal and the average wage in the year 2010. Justify your prediction. 

 

Prices and Wages in Fast Food Restaurants
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ICE CREAM

 

For 1986 through 1990, the percent , p, of low-calorie and/or low-fat ice ream sold in the United States increased as shown in the table below. If this were to continue, what percent of ice ream sold in 1994 would be low-calorie and/or low-fat?

 

	year
	1986
	1987
	1988
	1989
	1990

	percent
	6
	8
	12
	19
	25


 

 

LIFE EXPECTANCY
The table shows the life expectancy of people born in the USA between 1900 and 1990. 

 

Make a scatter plot of the data and draw a line of fit. Find an equation for your line of fit to predict the life expectancy of a person born in 2000. Explain how you made this prediction.
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TRASH

 

The following table shows the amount of trash the U.S. produces in a given year.  Use the data to:


1)
Plot the data


2)
Draw a best-fit line


3)
Write an equation of your line and 

4) 4)             Determine the real-world meaning of  theslope
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MEN’S WORLD RECORDS 

 

These are the records for the men’s running times in the 800 meter run.
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SELLING CD’S
 

The number of CD’s sold by a record store increased over the 10 years after it opened. Here is a table of the sales. 
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Write a function to model this growth. Describe the function. How well does the function model the data? Explain. Use the function to estimate what the sales will be in another 10 years.

 

 

YOUR OWN COMPANY
 

In November 1997, you decided to leave the software engineering firm you worked for and start your own company. A local banker loaned you $150,000, and  you opened for business in January of 1998. As expected, your expenses exceeded your income at first, and after eight months you have not made any profits. However, your monthly income has been growing rapidly. In fact, the data from your accounting firm (the table below) makes you believe your income is poised to begin explosive growth. Unfortunately, the data also confirms that most of the $150,000 startup loan has been spent. 
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Your banker has kept close track of the situation, realizes you have spent most of the $150,000 loan, knows your monthly expenses have been constantly increasing, and has become worried. Today, she phoned and requested that you meet her in two hours to discuss the situation. She reminded you that a $20,000 payment on the loan is due on January 1st.

 

YOUR TASK:
It is up to you to reassure the banker that your business will soon be profitable. Predict the profit (or loss) for  each of the next 4 months and show that you will be able to make the required $20,000 payment on January 1st.

 

 

