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1.  An article in the Canadian magazine Macleans in March of 2002 asserted that

The human heart expands and contracts roughly 100,000 times a day, pumping about 8,000 liters of blood. Over a lifetime of 70 years, the heart beats more than 2.5 billion times, with no pit stops for lube jobs or repairs.

a. Verify that the estimates “roughly 100,000 times a day” and “more than 2.5 billion times [in a lifetime]” are consistent.

b. What average pulse rate in heartbeats per second does the author assume to make this estimate?

2.  The Excel spreadsheet MassCollegeTuition.xls (which you can find on the desktop of your computer) shows the 2006-2007 and 2007-2008 tuition rates for all colleges and universities in Massachusetts.  Open this file and use Excel to find the mean and median tuitions for 2006-2007 and 2007-2008 (for both in-state and out of state students).   Write your answers below:


Mean 2006-2007 tuition rate:


Median 2006-2007 tuition rate:


Mean 2007-2008 in state tuition rate:


Median 2007-2008 in state tuition rate:


Mean 2007-2008 out of state tuition rate:


Median 2007-2008 out of state tuition rate:

a)  Use the data to explain why the mean and median in state tuitions in 2006-2007 and 2007-2008 are so different.    Which one is a better representation for the data?  Explain your reasoning.

b)  For out-of-state tuition, how do the mean and median compare?  Explain this using the data.

c)  Use Excel to find the school with the largest percentage increase in tuition over the past year.  What is this school?

d)  Use Excel to find the school with the largest absolute increase in tuition over the past year.  What is this school?

e)  Are your answers for parts c and d the same?  Need they be?  Explain.

3.  A local ski club plans to charter transportation for its ski trips. Two bus companies offer charter services:
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a.  Write an equation that expresses c, the total cost of using Snowbird Charter, in terms of s, the total number of club members who go on a trip.

b.  Write an equation that expresses c, the total cost for using Mountain Charter, in terms of s, the total number of club members who go on a trip.

c.  If 72 club members sign up for a trip, which service should the club choose? (Be sure to show your properly labeled work.)
d.  The club will be running many trips throughout the ski season, with different numbers of skiers attending.  The club always wants to choose the less expensive of the two bus companies, but the organizer does not want to do the arithmetic each time. You have offered to create a properly labeled and formatted Excel spreadsheet she can use to decide which service to use for trips for between 30 and  80 club members, providing both a table of values and a graph.  Attach the spreadsheet with your name and section information to this exam.

4. The Excel spreadsheet Oil.xls (located on the desktop of the computer) contains a table showing the world average daily oil consumption, measured in thousands of barrels of oil, between 1995 and 2006.  Download and open that spreadsheet.
a)  Insert a new column labeled “years since 1995” in between the Years column and the World Average Daily 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 line 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, worldwide average daily oil consumption….”


iii)  Use your trendline to estimate the world average daily oil consumption in the year 2012.  Show your work below.

c)  Use Excel to find an exponential trendline for this data.  Include the equation on the graph. Then answer these questions::

i)  Is this trendline a good fit for the data?  Explain (using the graph or other information).


ii)  Using your model, estimate the annual rate of growth of world average daily oil consumption. 


iii) Use your trendline to estimate the world average daily oil consumption in the year 2012.  Show your work below.

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

