Math 110, Winter 2010, Practice Final Exam 
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.

· 90 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.
· When appropriate, you must use the words "nominal" or "real" or “effective”
· When appropriate, you must properly use the word “point” as in “percentage point.”

· 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) and make sure you know how to do each type, and understand the connections between them.
#1[4 pts]  Suppose a study find that the number of art classes a student takes is strongly positively correlated to their income as an adult.  Does this study alone mean that we should fund more arts in the K-12 schools?  Explain.

#2[4 pts]a)What is the Gambler’s Fallacy? 
b) Give an example that you’ve heard in your life (either your own thinking or someone else’s) of the Gambler’s Fallacy.
#3[8 pts] A study says: “Roberson and colleagues sent a brief, anonymous survey to 2,500 members of the American Academy of Otolaryngology-Head and Neck Surgery, and received 466 responses.Of these, 210 physicians reported that a medical error had occurred in their practice in the past six months.”

a) What sorts of problems might such a study methodology have?


b) According to this study, what is the probability of a practice making a medical error in the last six months?  Give it as a fraction and as a percent.
#4[8 pts] ] a) Draw a graph that displays economies of scale, i.e. the cost per item decreases as the number of items purchased gets larger.

b) In such a case, should you order a whole bunch at once and then nothing, or should you try to spread your purchases out over several weeks?

c) Describe a time when you personally have taken advantage of economies of scale.

#5[8 pts] Suppose the cost of a meal at McDonald’s was $3.40 in one year, and in the next year it was $3.74. Also suppose that inflation that year was 4%.  Write two true quantitative sentences (both using percents) that describe how the cost of a meal changed.
#6[12 pts] a) Define accuracy.

b) Define precision.

c) Is it better to be accurate but not precise, or precise but not accurate?  Write at least a sentence in response.

#7 [6 pts] Suppose the percent of patients without insurance at a hospital went from 30% in 2005 to 35% in 2006.

a) what percentage increase is this?


b) what percentage point increase is this?

c) Should we account for inflation by using the CPI values?

#8[4 pts]Suppose that Social Security has a 10% tax on all income up to $106,000 but after that there is no additional tax.  If someone makes $120,000 then how much social security tax do they pay that year?

#9 a) Sketch the histogram of US Household Income.

b) Would it be better to use the mean or the median to give some sense of the “typical” household’s income?  Explain.
#10[12 pts] a) what is the main advantage (for the average citizen) that Social Security has, compared to investing solely in the stock market?  Respond with at least a sentence.
b) What is the main advantage (for the average citizen) that investing in the stock market has, compared to Social Security?  Respond with at least a sentence.

c) What is the main advantage (for someone below the poverty line) that Social Security has, compared to investing in the stock market? Respond with at least a sentence.

#11[4 pts]  A poll finds that 87% +/- 0.5% of people in Denmark are happy, versus 84% +/- 0.5% of people in the US.  Is this a significant difference?  Explain in sentences.

#12[4 pts] A linear regression for percent-free-lunch vs. test scores in various school districts finds a slope of -3.  Suppose someone claims that “this means that if you move from a school district with 20% free lunches to 25% free lunches, the test scores in that new district will be 15 points lower.”  Criticize this claim and rewrite their sentence to be more mathematically correct.
The following comic strip, from xkcd.com, is just for your enjoyment.
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