Math 110, Fall 2010, Midterm 1 practice SOLUTIONS

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, unless previously approved.  The proctor's discretion is final.

· This test covers Chapter 1, Chapter 2.1, and parts of 2.3

· THIS PRACTICE TEST DOES NOT INCLUDE EVERY TOPIC THAT MIGHT BE ON THE REAL TEST!

· A good way to study is to make a list of all the types of problems we’ve talked about (in class, worksheets, the textbook, homeworks, and projects if any) and make sure you know how to do each type, and understand the connections between them.

1. The recent US troop surge into Afghanistan was 30,000 troops.  Give two things to compare this to:

a) [4pts] The # of US troops in the country before the surge (and then express the surge as a % increase)

b) [4pts] The % increase in US troop levels that the Iraq surge represented

(some other options: compare to the total size of the US military, or perhaps just the army/marines; compare to the size of the Afghan military)

2. Define:

a) [4pts] accuracy

The degree to which you are close to the true answer

b) [4pts] precision

The degree to which the measurement/estimate would stay the same if repeated; the # of significant digits.

3. Give examples of:(that is, name two quantities like speed & distance)

a) [4pts] a directly-proportional relationship 

sales tax amount & item cost

tip amount & restaurant bill (approx. proportional, not exactly.)

b) [4pts] a non-directly-proportional relationship 

total cost & amount ordered, when using bulk discounts

vehicle speed & stopping distance (double the speed means roughly quadruple the stopping distance!)

4. [4pts] Estimate the number of new refrigerators sold each year in the U.S. 

There are about 100 million households in the US, and we'll suppose each has one fridge.  A fridge lasts somewhere around 10 years (probably more than 5, and less than 20, so 10 sounds good).  So, each year about 1/10th of these 100 million fridges get replaced, so that would be about 10 million new fridge sales each year in the US.

http://www.energystar.gov/ia/partners/prod_development/revisions/downloads/refrig/RFCriteriaAnalysis_2007.pdf
says “annual sales of more than 11 million”, so our estimate is pretty good!

5. [4pts] There were 35 EMU math professors in 1990, and there are now 25.  What is the percent change?

% change is 25/35 -1 = -0.2857 = -28.57%, or a 28.57% decrease.

6. H1N1 flu has apparently caused roughly 8000 deaths in the US so far, according to the CDC.  Give two things to compare this to:

a) [4pts] The usual # of annual deaths in the US due to other strains of flu (about 36,000 people die from flu-related causes.--http://www.cdc.gov/Flu/keyfacts.htm)

b) [4pts] The # of people who got the H1N1 virus—then as a % of those, to find the chances of dying of it if you get it. (55 million—http://www.cdc.gov/h1n1flu/estimates_2009_h1n1.htm

Other answers are possible.

I'm not expecting you to actually know the numbers you are proposing to compare to during the exam, I just thought you might be interested in knowing what they are.  8000 deaths/55 million cases = 0.0014%

You could also compare to the % of deaths in Europe, Asia, Africa, South America, etc.

7. [4pts] What is the danger in giving too much precision?

People will notice that you are using too much precision, and decide you are either trying to fool them, or don't know any better, or both.

8. [4pts] Is this a directly proportional relationship?  Explain. 

(data from http://aspe.hhs.gov/poverty/09poverty.shtml
)

	People in family
	Poverty level
	y/x

	1
	$10,830.00
	10830

	2
	$14,570.00
	7285

	3
	$18,310.00
	6103

	4
	$22,050.00
	5512


You can see that the y/x column isn't all the same value (not even approximately), and there is a definite downward trend, so this is nowhere near a direct proportion relationship.

You could also see it by looking for doubling: if we double from 1 to 2 people, the poverty level doesn't double from 10830 to 2*10830=21660; similarly, doubling from 2 to 4 people doesn't double the poverty level from 14570 to 2*14570=29140.

9.
[4pts] In 2004, there were 37,040,000 people below the poverty level in the US.  It then decreased by 0.24% (not 2.4%) for the next year, and by 0.13% (not 1.3%) the next year. What was the number of people below the poverty level then?

The first year it went to 37,040,000*(1-0.0024)=36951104, and the next year it went to 36951104*(1-0.0013)=36903067.  This is too much precision to report outside of a math exam, of course—we should probably round it to 36,900,000 if we were publishing it.

10.[4 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?  
It is a 73% real decrease.

#11[4 pts]. What was the inflation rate from 1990 to 1991? Answer: 4.208%

