Math 114Q

Review for Final Exam  Fall 2008
Note:  These problems appeared on previous exams or homework.  You should review these problems, your exams from this semester, and your homework to prepare for the final.  

1.  At Hanukkah (coming up in December) Jewish children play a game for pennies with the four sided spinning top shown here. When it's your turn you spin the top. This is what happens:

  letter showing  
result

     gimmel       
take all the pennies in the pot

     hey         
 
take half the pennies in the pot

     shin         

put one penny in the pot

     nun          

nothing (next player's turn)

a) What is the probability that a gimmel appears?

b) What is the probability that the person spinning the dreidel wins something on her turn?
c) What is the probability that the person spinning the dreidel loses a penny twice in a row?
d) Suppose there are ten pennies in the pot when you spin. What would be the "fair price" to play? That is, on the average, how much would you expect to win?
e) Why do you think the picture caption describes the four sides of the dreidel from right to left?

2.   The following table shows the age distribution of the U.S. population in 2000, and the predicted age distribution for the year 2050. Values are in millions of people.

                    

Year   

    age range    2000   2050

       0-9        
39.70   55.60

     10-19      
40.86   53.56

     20-29      
39.90   52.89

     30-39      
43.24   52.85

     40-49      
42.77   49.98

     50-59      
31.35   46.26

     60-69      
20.40   42.83

     70-79      
16.28   32.57

     80+        
 9.25   33.70

You can download that table directly into Excel from the link http://www.cs.umb.edu/~eb/m114qf07/exam2/USPopulationProjection.xls
Answer the following questions using Excel where necessary
a) What was the total population of the United States in 2000? What is the projected value for 2050?

b) Verify the result of your year 2000 calculation by finding the same number on a reliable web site. Do the numbers match exactly?
c) What are the absolute and percentage increases in the U.S. population between 2000 and the projected value for 2050?
d) Which age range shows the smallest percentage increase between 2000 and 2050? What are the absolute and percentage increases in that age range?
e) Which age range shows the largest percentage increase between 2000 and 2050? What are the absolute and percentage increases in that age range?
f) Construct and properly label a column chart displaying the information in the table.
g) Estimate the mean and median ages for each of the years 2000 and 2050. Describe how you did the work.

3.   The United States was created in 1776. How old is it in seconds? Write your answer in metric terms with the proper prefix - kiloseconds or petaseconds or whatever is appropriate.

4.  In 2007, the UMass Boston annual operating budget was about $237 million (www.umb.edu/administration_finance/budget_office/budget_07.html).  Student fees were about $3600/year for Massachusetts residents (http://umb.edu/administration_finance/bursar/tuition_fees.html#u_instate.  There were about 13,300 students (www.umb.edu/about/)

a) What percentage of the operating budget was covered by student fees?

b) If the annual inflation rate is 4.5%, what will next year's operating budget need to be to offer the same services?
c) The easiest way for the Chancellor to raise all the extra money is to raise student fees. He knows that would be unpopular (and unfair), so wants to know how much those fees would have to increase before he makes his decision.

d) If the total increase in expenditures is to be funded entirely by raising student fees, how much will each student's fees need to go up (give both an absolute answer in dollars and a percentage increase).
e) The answer you've found in (c) depends on several approximations and assumptions. It ignores the fact that some students have fee waivers, some are part time only, that fees for out of state students and graduate students are larger, and that the number of students may be different next year. How reliable is your answer, given these uncertainties? Could you trust it as a basis for deciding whether to cover the budget shortfall just by raising fees, or would you need a more accurate estimate? 
5.  On July 22, 2007 The New York Times reported that

In its first 24 hours on sale, Harry Potter and the Deathly Hallows, the seventh and final installment in the wildly popular series by J.K. Rowling that officially went on sale at 12:01 a.m. Saturday, sold a record 8.3 million copies in the United States, according to Scholastic Inc., the book's publisher.

a) On the average, how many books per minute were sold during that first day?

b) Estimate how many bookstores were selling the book. (There's no single correct numerical answer to this question. Be sure you clearly state the assumptions you make that lead to your estimate.)
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In Harry Potter's wizard world currency is measured in Galleons, Sickles and Knuts. 1 Galleon = 17 Sickles; 1 Sickle = 29 Knuts.    Scholastic Books, the publisher of the Harry Potter series in the United States, has issued paperback copies of books that (they claim) Harry Potter used at Hogwarts. The image shows the price of one of these books in dollars and wizard money. Use this information to figure out the number of Dollars per Galleon.

d) The list price of Harry Potter and the Deathly Hallows is $34.99. How many Galleons is that? (You may write your answer with decimal fractions of a Galleon. No need to convert the fractional part to Sickles and Knuts - but you can if you want to.)

6. [image: image2.wmf]The Office of Institutional Research at UMass Boston collected data about class size in 2005.  Their results are contained in the following table. 
a) Use this data to estimate the mean, median and mode class sizes at UMass Boston in 2005.  Show your work clearly if you do it here. If you create a spreadsheet, explain here what you did there and print and submit the spreadsheet. (Note:  the mode is the data value with the highest frequency.)  
b) If you were writing an advertisement for UMass Boston and wanted to highlight class size, which average would you use?  Why?      
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7.  Open the Excel file DinoData.xls, located in http://www.cs.umb.edu/~eb/m114/sampleFinal. These data show the length, in centimeters, of the humerus bone and the total wingspan, in centimeters, of several pterosaurs, which are extinct flying reptiles.  (Data source:  Southwest Educational Development Laboratory)

Picture source: www-news.uchicago.edu/releases/03/031218.pterosaur.shtml

Use the data file for the following:

a) Make a scatter plot of the data.  Label your graph clearly and completely.
b) Use Excel to find the equation for the trendline and the R2-value.  Put your name on your graph and print it.  Make sure you use Print Preview before printing.  The graph should be on one page.
c) How good a fit is this trendline to the data?  How do you know?  Write your answer using complete sentences.
d) An archeologist finds a 28 centimeter long humerus bone from a pterosaur.  Use your trendline equation to estimate the wingspan of this pterosaur.  Show all work.

8.  In fall 2005, tuition and fees for an in-state undergraduate student enrolled full-time at UMass Boston totaled $4133.  In fall 2006, this total was $4273.  

a) Use this information to construct a linear model and an exponential model to predict tuition and fees for future years.  Show all work.
Linear model:
Exponential model:
b) Use each model from part (a) to predict tuition and fees for fall 2009 for a full-time in-state undergraduate student.  Label your answers clearly and show all work.
c) Which model presents the best scenario for students for the time period 2005 to 2009?  Explain your answer.

9.  Open the file BostonEducation.xls, located in http://www.cs.umb.edu/~eb/m114/.   This file provides information from the U.S. Census on the highest educational levels attained by adults in the Boston metropolitan area in the decade from 1990 to 2000. 
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a) Calculate the total population aged 25 and over in 1990 and in 2000.   You may write your answers on this page or put them into the Excel spreadsheet.

b) Fill in the Percent of Total columns.  Either write your answers on this page or use Excel and print your spreadsheet.
c) Use the data and your calculations (along with any other calculations you may want to find) to describe two important trends in the highest educational level attained by adults in the Boston area during this time period.  

10.  In "Sending our Kids to College" on page A17 of the May 11 Boston Globe Joe Campanelli and Bob Giannino-Racine write that "over 18 years, $1000 set aside at birth can finance an education.” Assume that the $1000 was successfully invested.  Do you agree with their statement? (Just “I do” or “I don’t” isn’t a good answer. Support your opinion with quantitative reasoning you learned in this course.)
11. The Business/Money section of The Boston Globe on Sunday September 30, 2007, carried the article “Power Shifting: charging more for electricity during the day than at night”. The article reported on one family's experience with this experiment:

During the past year, the [Winslows] used just over 20,000 kilowatt-hours of electricity, of which 85% was consumed during off peak hours. Their power shifting saved them $348. ...

Instead of paying the standard delivery charge of 6.2 cents per kilowatt hour all day long, the Winslows pay $13.95 cents from 9 a.m. to 6 p.m. weekdays and 3.4 cents from 6:01 p.m. to 8:59 a.m. on weekdays and all day weekends. Because they require a special meter, their fixed monthly customer charge is $9.99 instead of the standard $6.43.

a. What would the Winslow's electric bill for the year have been if they had not been participating in the experiment?

b. What was their electric bill?

c. Do your calculations confirm what the article says about the Winslows' savings? 
12.  Look up the current federal debt of the United States and write it in a full sentence.  One way to understand this large number is to calculate the average share of the debt for each person (man, woman, child) in the United States.  Do this calculation, showing your steps carefully, then write a sentence containing this information. 

13.  According to Enrollment Services, there were 13,200 students enrolled at UMass Boston in fall 2007.  
a) Enrollment Services reported that 837 of these students are in the College of Nursing. Calculate the percentage of students in the College of Nursing.

b) In fall 2006 there were 2,426 new undergraduate students.  In fall 2007 there are 2,539 new undergraduate students.  Find the percentage change in undergraduate students from fall 2006 to fall 2007.
c) In fall 2006 the College of Nursing enrolled 690 undergraduates.  The enrollment of undergraduates in the College of Nursing increased by 20.4% in fall 2007.  What is the enrollment in fall 2007?
d) Enrollment Services reported that there are 4434 undergraduates in the College of Liberal Arts in fall 2007.  They calculated that this is a 5.8% increase from last fall's enrollment in the College of Liberal Arts.  How many undergraduates were enrolled in the College of Liberal Arts in fall 2006?
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		humerus (cm.)		wingspan (cm.)

		24		600

		32		750

		22		430

		17		370

		13		270

		4.4		68

		3.2		53

		1.5		24

		20		500

		27		570

		15		300

		15		310

		9		240

		4.4		55

		2.9		50
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		Educational Attainment for Population aged 25 and over

		Boston , MA  metropolitan area

				1990 Number		1990                   Percent of Total		2000 Number		2000                   Percent of Total

		Less than 9th grade		295,396				231,567

		Some high school, no diploma		433,105				373,396

		High school graduate		1,097,518				1,092,550

		Some college, no degree		599,382				698,575

		Associate degree		271,701				297,037

		Bachelor's degree		639,780				820,090

		Graduate or professional degree		400,155				555,185

		Total popluation age 25+

		Source:  US Bureau of the Census
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		0-9		253

		10-19		288

		20-29		425

		30-39		222

		40-49		19

		50-99		45

		100 - 199		15

		Total		1267

		Source:  UMB Institutional Research
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