Math 110 Fall 2010, Midterm 2 practice answers

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; it covers Ch 3.4, 3.5, 5.1, 5.2, 5.3

· 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 “percentage points” 

· 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 This graph shows the gas tax and diesel tax for most of the 50 US states, in cents/gallon.  Note that there is a very strong positive correlation. [image: image1.emf]y = 1.0163x + 0.2761
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If you’re living in a state with a gas tax around 20 cents/gal gas tax and you move to a state with a gas tax around 25 cents/gal, are you guaranteed that the diesel tax will be higher in your new state than your old state?  Write a sentence in response.

Correlation is never a guarantee that changing one thing will change the other; it just means that _on average_, one thing changes when the other changes.

According to the line that Excel fit to the data, what is the best estimate of the diesel tax in a state with a 40 cent/gallon gas tax?

It is 1.0163*40+0.2761 = 40.9281

#2 Perhaps you have heard about Asian Carp and their potential to invade the Great Lakes.  Recently someone did a study to see how close to Lake Michigan they have come.  In a certain section of a river, they went fishing with nets to see what they caught.  Suppose they caught 253 fish, of which 4 were Asian Carp.

What is the population that this study is trying to consider?

The population is: fish in that section of river

What is the sample?

The sample is: fish caught by the net that day.

A member of Congress wants to know: what percent of the fish in the river are Asian Carp?  Write a carefully phrased sentence using the given information.

We estimate that 1.6% of the fish in that section of the river are Asian Carp, based on a sample of 253 fish caught by net.

Name at least one possible source of bias in this study. * The holes in the net might be too big or too small; * perhaps these carp are more or less active than other fish at the time-of-day of the netting; * 

#3 Two of Prof. Ross's Math 319 students did a study comparing the EMU Parking Structure to the Green Lot.  They found that at 10am on a Tuesday or Thursday, the chance of getting a spot in the Structure was about 5%; the chance of getting a spot in Green Lot was 100%.  Suppose it takes 3 minutes to circle through the structure looking for a spot, then 5 minutes to walk to class in Pray-Harrold, versus 1 minute to find a spot in Green lot then 8 minutes to walk to Pray-Harrold.  And it takes 2 minutes to drive to Green lot from the Structure. 

To summarize: if you try the Structure and find a spot, it takes you 3 (circling) +5 (walking) minutes to get to class.  If you try it and don't find a spot, it takes 3 (circling) + 2 (driving to Green) + 1 (parking at Green) + 8 (walking) minutes to get to class.

(a) Compute the "expected value" of the # of minutes it will take to get to class if you try the Structure.

Outcome: find a spot at the structure, 8 minutes total; Probability = 0.05

Outcome: don't find a spot at the structure, 14 minutes total; probability = 0.95

Expected value: 8*0.05 + 14 * 0.95 = 13.7 minutes

(b) Compare to how long it would take you if you decide to skip the Structure and just go to Green lot.

Simply going to Green lot would take 2 minutes driving, 1 minute parking, and 8 minutes walking, for a total of 11 minutes with no risk, as opposed to trying the structure, which takes 13.7 minutes on average.

#4 You are offered an extended warranty (essentially, insurance) on a new TV set.  The set costs $500. By doing some research, you find that the probability of making a claim on an extended warranty is 0.02; we will assume that a claim means a payout of $500.

(a) What is the expected value of payouts on the policy, from the insurance company's point of view?

The expected value is $500*0.02 + $0 * 0.98 = $10

(b) How much money should they charge you to buy this policy?   You don't have to give an exact value, just say "less than…" or "more than…"

They should charge more than $10, otherwise they won't make a profit.

(c) Is it a good idea to buy this policy if they charge $19.95 for it?  Explain.

You would lose $9.95 on the deal (in expected value).  But if you didn't buy the policy and the worst-case even happened, you would be out $500, which would not bankrupt you (if it would, you shouldn't be spending the $500 in the first place).  So, over the long run it's not a good idea to buy such policies--on average, you would save money by not buying them.

#5 Last year on March 30th, a class with 30 students had 6 students out sick.  

(a) What is the best estimate of the probability that this March 30th, a student in a similar class would be out sick?

The probability is 6/30 = 1/5 = 0.20

(b) In a batch of similar classes with a total of 200 students, how many students would you expect to be out sick that day?

The expected frequency is 0.20 * 200 = 40 students out sick.

#6  Here’s an excerpt from a story in the Chicago Tribune from Nov. 7th, 2007:

Excess weight was also associated with a significantly lower risk of lung cancer in the Million Women Study.

Does this mean we should start a “Pack On the Pounds to Fight Lung Cancer” campaign?  Explain why or why not.

Such a campaign is probably a bad idea.  A possible hidden variable is smoking: the more someone smokes, the thinner they tend to be (compared to what they’d weigh if they stopped), and they have a higher chance of getting lung cancer.

Another possible cause: lung cancer itself can really burn a lot of calories, even before it’s diagnosed.  So, having lung cancer can cause weight loss.  Putting weight on in response (or as “prevention”) is not going to cure or prevent the lung cancer.

Note that it is NOT a valid argument to say something like: “I know somebody who is overweight and has lung cancer, so there’s no causation.”  A few data points are not enough to invalidate a correlation study.

#7: From the Seattle Times, Nov. 5th, 2007: a study shows that “Preschool boys who watch violent television become markedly more aggressive and anti-social as they grow older, according to a study….  The findings should inspire parents to limit the violent TV that their preschoolers watch…”  Give an argument that perhaps limiting the amount of violent TV available to kids would not reliably reduce their future aggressive behavior (regardless of how you personally feel about the issue).

A possible hidden variable is the parents’ attitude toward violence.  An aggressive parent may let a kid be violent and watch violent TV, while a pacifist parent would not allow violent TV and would encourage nonviolence in their kids.  So, just limiting the amount of violent TV would not change the rest of the environment the kid lives in.


A different possible hidden variable is the temperament of the kid.  Perhaps kids with a violent temperament deliberately tune to more violent shows, and they are more likely to be violent in the future.

#8 a) If you get paid $14/hour, are eligible for overtime pay (at time-and-a-half) between 40 and 60 hours/week, and double-time above 60 hours, and this week you work 65 hours, what would your total pay for the week be?$1120

b) From your boss's point of view, is this economies of scale, or diseconomies of scale, or both, or neither?

This is diseconomies of scale, from her view.

#9 a) The US payroll tax to pay for Social Security works like this: 6.2% tax on all pay up to $100,000/year, and no additional tax above that amount.  Fill out this table:

	Yearly income
	SocSec tax

	$0.00
	$0.00

	$10,000.00
	$620.00

	$100,000.00
	$6,200.00

	$150,000.00
	$6,200.00


b) Circle one: the SocSec tax is progressive, flat, regressive, or something else? It is Regressive.

c) The Michigan income tax works like this: 0% tax on income up to $10,000 and 4% tax on all income above that amount.  Fill out this table:

	Yearly income
	MI  tax

	$0.00
	$0.00

	$10,000.00
	$0.00

	$100,000.00
	$3,600.00

	$150,000.00
	$5,600.00


d) Circle one: the MI Income tax is progressive, flat, regressive, or something else? It is Flat.

