Math 114Q Quantitative Reasoning

Final Exam

16 December 2008

Name ​​​​​​​​​​​​​​​​​​​​​​​____________________________________________

Instructions:

Write your answers on this exam sheet. If you need more space or need to redo work, use the other side of the paper and tell us that you have done so. Turn it in along with the printouts asked for, and any scratch work you did. Put your name on each piece of work.

Read through the exam. First do the problems you’re sure about, before you tackle the ones that look hard to you. Don’t work on the extra credit problem until you’ve done as much as you can on the rest of the exam.
You may use your computer, your notes, and the internet during this exam.  Remember to show your work and explain your answers.  Be sure to document any information you use from the internet (but don’t use the internet too often – most of the answers will come from work you do, not from searches).

For the instructor:

	Question
	Point value
	Score

	1
	30 
	

	2
	30 
	

	3
	30 
	

	4
	30 
	

	5
	30 
	

	6
	30 
	

	7
	30
	

	8 (extra credit)
	
	

	Total
	210
	


1.  The Coinstar company operates machines in stores that count coins and give customers cash or gift cards in return.  Last year approximately 40 billion coins were collected using these machines.  Approximately half of the coins were pennies.

a) In the table below, estimate the percentage of nickels, dimes, quarters, half dollars, and dollar coins collected at Coinstar machines.  Since we only know the percentage of pennies that were collected, there is no right or wrong estimate for the other percentages in the “percentage collected” column as long as you can explain how you arrived at your estimates.   Then use your estimates for this column to fill in the rest of the cells in the table.  

	 Type of coin and value
	Percentage

collected
	Number of coins

 (in billions)
	Total value 

(in dollars)

	Penny ($0.01)
	      50%
	       20
	

	Nickel ($0.05)
	
	
	

	Dime ($0.10)
	
	
	

	Quarter ($0.25)
	
	
	

	half dollar ($0.50)
	
	
	

	dollar coin ($1.00)
	
	
	

	TOTAL
	     100%
	       40
	


b) Coinstar has a service charge of 8.9% of the total value of the coins processed. How much income did Coinstar earn for this service?   Use your estimates from the table above for this calculation.  Make sure that you show your work.     

2. The Excel spreadsheet Energy.xls (located on the desktop of your computer) contains a table showing the total United States energy consumption, measured in terawatt-hours, between 1949 and 2005.  Download and open that spreadsheet.

a) Insert a new column labeled “years since 1949” in between the Years column and the Consumption column. Fill in the cells for this column.

b) Use Excel to find a linear trendline for this data.  Include the equation and R^2-value for the trendline on the graph.  Then answer these questions:

i. Is this trendline a good fit for the data?  Explain.

ii. What is the slope of this line?  Include the units in your answer.  Then use your answer to complete the sentence:  “For every additional year that passes, total energy consumption….”

iii. Use your trendline to estimate the total energy consumption in the year 2012.  Show your work.

c) Make sure your graph (including the trendline) is properly labeled. Put your name on the graph, preview printing to make sure it fits on one page, print a copy and attach it to your exam.  

3.   A cell phone company has introduced a pay-as-you-go price structure, with three possibilities.


Plan 1:  $10 a month, 10 cents per minute


Plan 2:  $15 a month, 7.5 cents per minute


Plan 3:
 $30 a month, 5 cents per minute

a) For each plan, find a linear function that describes the total cost for one month based on the number of minutes used.  

b) Construct a table in Excel showing the total cost for one month for each plan.  Start with 0 minutes and think of a good step to use (10 minutes?  20 minutes?).  Include enough minutes to give a good picture of each plan’s costs. You may want to set up the table as follows:

	Number of minutes
	Plan 1

total cost
	Plan 2

total cost
	Plan 3

total cost


c)  Make a graph of the data in your table.  Put your name on the graph and print it along with your table.  Turn it in with this exam.

d) Use your graph and table to make a brief recommendation for each plan.  Give quantitative reasons for choosing one plan over the others.

4. Chief executives from the big three automakers in the United States appeared before Congress in November to request government assistance for their companies.  Each of the three executives traveled to Washington by individual private jet, and was widely criticized for spending so much money on air travel at a time when he needs to make drastic cuts at his company.  In their defense, the executives claim that the private jets are worthwhile, given how valuable their time is.  

a. The Chairman of General Motors, Rick Wagoner, received approximately $14.4 million in 2007.  Estimate his hourly wage.  The Chairman of Ford, Robert Mulally, received about $21 million in compensation in 2007.  What was his hourly wage?

b. In the hopes of improving their image, the CEOs decided to drive to Washington for their second interview with Congress.  It takes approximately 9 hours to drive from Detroit (where the headquarters of the automakers are located) to Washington DC.  If Mr. Wagoner and Mr. Mulally shared the drive, what would it cost their companies in terms of their wages (don’t worry about gas, tolls, and food)?  

c. Some news organizations estimated that the cost for each flight to Washington on a private jet was about $20,000.  Make an argument that either supports or refutes the executives’ claim that they are saving their companies money by taking private jets.  Include some quantitative information in your argument.

5. The population of India in 1996 was 945 million people and growing at a faster rate than any other country in the world.
a) The yearly average rate of change for India’s population since 1996 is 17.5 million people per year. Write a linear equation for India’s population since 1996. Let P = population in millions and t =years since 1996.

b) From another perspective, India’s population has grown on average at a rate of 1.8% per year since 1996. Write an exponential equation for India’s population since 1996. Let P = population in millions and t =years since 1996.

c) You are an advisor to the Prime Minister of India. Your particular concern is that unchecked population growth will lead to worsening of poverty and malnourishment among the Indian population. Write a paragraph using the MOST CONVINCING of these two mathematical models as evidence to persuade the Prime Minister that birth control and other planned parenthood kinds of policies need to be put into place immediately to minimize future problems. (Hint: use your chosen model to project population in the year 2010 in your argument.)

6. A game for two players involves rolling a fair die with sides 1, 2, 3, 4, 5, and 6.  You roll the die:
· if you roll a 1 or a 2, you pay the other player $2
· if you roll a 3, the game is a tie

· if you roll a 4 or a 5, the other player pays you $1
· if  you roll a 6, the other player pays you $4.
Use these rules to answer the following questions.  

a. What is the probability that you will lose money?
b. What is the probability that you will win money?
c. What is the probability that the game is a tie?
d. What is the probability that you will win money 2 times in a row?
e. In the long run, what is the outcome (expected value) of this game for you?  
f. Is it a fair game for the other player?

7. Look at today’s edition of one of the following newspapers online:  The Boston Globe, The New York Times, The Washington Post.  Find an article that contains interesting quantitative information similar to that we’ve studied.  Any of the following are good candidates:
· Estimates

· Large numbers to put in context

· Unit conversions
· Relative and absolute change

· A graph or chart
· Projections

· Averages
a) Print the article or, if it’s long, print the part of it you are using (make sure to select the “printer-friendly” option). Sometimes charts and graphs will not print. If that happens to you, note that fact below. In any case, provide the complete URL here so we can find the article you have chosen on the web ourselves:

b) Now use the skills you have learned in this course to analyze some of the information in the article critically. Here are some possible questions you might consider (depending on the nature of the data). Other questions may occur to you.

· Can you verify the calculations?

· Do you believe the numbers? Why, or why not?

· Does the article provide sufficient information?

· Are graphs properly formatted and labeled?

· Can you use the data in the article to draw further conclusions?

Choose your data and questions carefully. If they are too simple (for example, verifying a discount price in an advertisement) you won’t get much credit. If they are too complex (for example, is global warming really the result of human activity?) you will not be able to come to a reasonable conclusion in the time you have.

Your discussion should be several paragraphs long. Be sure your answer includes all the information a reader needs to understand your argument – although we will have the article, we won’t look at it before we read your work. 

8. (EXTRA CREDIT)   The table and graph below show information about commuting times for people in the Boston area (based on Census data from 2000).  Use this information to estimate the mean, median and mode for commuting times in Boston.  If you double-click on the table, it should open in Excel.  Show all supporting work or print any spreadsheet you construct.(Note:  Be careful with these intervals, as they are not all the same width.)
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		commuting time (minutes)		percentage of people

		1 - 9		8.09%

		10 - 14		9.55%

		15 - 19		13.31%

		20 - 24		15.33%

		25 - 29		6.04%

		30 - 34		20.18%

		35 - 44		8.46%

		45 - 59		10.71%

		60 - 89		6.17%

		90 +		2.17%

		Source:  US Census Bureau
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