Math 110 section 0, Spring 2007, Midterm  practice answers
NOTE: THERE WILL PROBABLY BE THINGS ON THE EXAM THAT AREN’T ON THIS PRACTICE EXAM!  YOU SHOULD REVIEW THE HOMEWORKS, LECTURE NOTES, AND WORKSHEETS TO SEE IF THERE ARE IMPORTANT TOPICS THAT DON’T APPEAR HERE!
Instructions

· Closed book, closed notes, except for one 8.5”-by-11” (or A4) sheet of paper, okay to use both sides.  You may be required to turn in your note sheet with the exam, so write your name on it.

· 75 minutes are allowed for this exam.

· Clearly indicate your answer.

· You must show all relevant work and justify your answers appropriately.

· Partial credit will be given, but not without sufficient support.

· No calculators that have a QWERTY-type keyboard are allowed.  The proctor's discretion is final.
· You must use the words “nominal” or “real” when appropriate; also, use “percentage points” when appropriate.
Name: _______________________________________

I have worked on this exam in a completely honest fashion.  I have neither given nor received help.

Signature:______________________________________________

#1[ pts] Using a sequence of calculations, estimate the number of dogs in the U.S.  List your assumptions as you go.
I will focus only on household pets, and ignore strays, dogs in the Humane Society shelter, etc.

We’ll start by considering the U.S. population, 300 million people.

Let’s suppose that the average number of people per household is 3, so there are 100 million households.

I’ll suppose that 1 in every 5 households has a dog—it’s higher in my neighborhood, but then it’s probably smaller in large cities where most people live in apartments, so 1 in 5 sounds right.

For households that have a dog, I’ll assume an average of 1.5 dogs per household.

Multiply it all together to get 30 million dogs.

#2[ pts] In 1957, the price of an airfare from Detroit to London was $568.  In 2006, the price was $1,093. 
a)  What nominal percentage increase is this?  Give at least one decimal digit of precision.
 It’s a 92.4 percent nominal increase.
b) What real percentage increase is this?  Give at least one decimal digit of precision.

It is a 73% real decrease.
#3[ pts] Here are four estimates of the U.S. population in 2006.  For each one, you should decide: is it precise?  Is it accurate?  Circle as appropriate.

(a)    300,000,000 Is it precise?          No.   Is it accurate?  Yes  
(b)    299,532,543 Is it precise? Yes           Is it accurate?  Yes 
(c) 6,687,148,401 Is it precise? Yes           Is it accurate?          No.

(d) 6,700,000,000 Is it precise?         No.   Is it accurate?           No.

#4[ pts] Fill in the blanks: Why do we stress the difference between precision and accuracy?  It’s because giving a number with a lot of __precision_ gives the impression that an answer is _accurate____, even if that impression is unwarranted.
#5[ pts] A couch is currently priced at $800.  The store manager wants to increase the price and then announce a “30% off sale”, and have the resulting price still be $800.  

(a) What does the new, higher price have to be?

 $1142.86

(b) What percent increase is this above the original price?  Hint: it’s not 30%.

 42.857% increase

#6[ pts] a) Fill in the values that will appear when the following spreadsheet is typed in.  The cell “rate” is defined elsewhere as 10%.  The upper-left corner cell here is cell A10.

	Balance
	Coming Year Interest

	$10,000.00
	=rate*A11                   $1,000.00

	=A11+B11                                  $11,000.00
	=rate*A12                   $1,100.00

	=A12+B12                                  $12,100.00
	=rate*A13                   $1,210.00

	=A13+B13                                  $13,310.00
	=rate*A14                   $1,331.00

	=A14+B14                                  $14,641.00
	=rate*A15                   $1,464.10


b) Is this a compound-interest or simple-interest model?

It is a compound-interest model, since the interest keeps getting added into the balance.
#7[ pts]The daily circulation of the Wall Street Journal  is 1.77 million. The daily circulation of the New York Times is 1.07 million.

(a)  How many percent more circulation does the WSJ have than the NYT? 65.4% more
(b) How many percent less circulation does the NYT have than the WSJ? 39.5% less
#8[ pts]. Suppose that a car factory sees a total daily cost of $12 million when it produces 500 cars in a day, and $14 million when it produces 600 cars in a day.  

(a) Using a linear model, what would be the cost for producing 1000 cars in a day? Answer: $22 million
(b) Circle as appropriate: this is (more than double) (exactly double) (less than double) the cost at 500 cars per day, and thus this (is) (is not) a direct-proportion model.

(c) What is the overhead cost per day at this factory?  Answer: $2 million
(d) If we're already producing 500 cars, how much more would it cost to produce one more car today? Answer: $.02 million, which is $20,000—does this seem like a reasonable amount to you?

#9[ pts]. What was the inflation rate from 1990 to 1991? Answer: 4.208%

#10[ 8 pts] Suppose that the fire-department budget increased from $20 million dollars in 2004 to $20.8 million in 2005. 

(a) Write a true quantitative sentence involving percents that the mayor's campaign for re-election would like.

Answer: While I was the mayor, I increased the fire department’s budget by 4 nominal percent. (of course, the candidate would probably leave out the word “nominal”, but it belongs there.)

(b) Write a true quantitative sentence involving percents that the challenger's campaign for election would like.

Answer: My opponent underfunded the fire department, providing only a 0.59 percent real budget increase (in 2005 dollars).

#11[  pts.] In what year did things cost roughly one-third of what they cost in 2006? Don't just write down a year; also write a sentence describing your reasoning.

In 2006, the CPI was 201.6 (estimated).  One-third of this is 67.2; looking at the CPI table, we find that 1978 had a CPI of 65.2 and 1979 had a CPI of 72.6, so in 1978 or 1979 things cost roughly one-third of what they cost in 2006.

