Math 110 Winter 2011, Midterm 2 practice

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 2.3, 2.5,  3.1-3.4, and 5.2 and 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.

· You will be provided with a CPI table for the exam.  For now, just use the one in your book.

#1[8 pts]a) Prof. Ross's family records show that the hospital bill for a baby girl born in 1927 was $158. What is this equivalent to in year 2005 dollars?

b) Another family birth, in 2005, had a hospital bill of $10,000.  What was the real percent increase from the 1927 birth cost?

#2[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. 

(b) Write a true quantitative sentence involving percents that the challenger's campaign for election would like.  You may use an approximation if you can justify it.

#3[8 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.

b) If the price had increased just with inflation, what would the 2006 price have been?

#4[8 pts]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?

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

#5[8 pts] Suppose you’re filling out a spreadsheet that predicts the budget amount needed to just keep up with inflation:

	
	A
	B
	C

	10
	Year
	Budget
	Inflation

	11
	2011
	$10,000 
	2% 

	12
	2012
	
	3%

	13
	2013
	
	NA


a) What Excel formula should go in cell B12?  Write it here, in a way that Excel would understand,

 and would work when you drag it down: ___________

b) Write the actual resulting amounts in the blank cells provided above. 

c) Should the Budget column be labeled “Budget(nominal)” or “Budget(real)” ? Explain.

#6[4pts] a) What is the formula for approximate real percent change, given the nominal percent change and the inflation rate?

b) When is this a good approximation?

#7[4pts] Name two things whose prices tend to increase slower than inflation:

a)

b)

#8[4pts] Suppose a state has a flat tax of 10% on income over $50,000.

a) How much tax does someone making $25,000 pay? 

b) How much tax does someone making $75,000 pay? 

c) How much tax does someone making $100,000 pay? 

#9[4 pts] If there are 5 households making $25000 each, and 3 households making $75,000 each, and 2 making $100,000 each, using the tax for Problem 8 above, how much total tax do those 10 households pay?

#10[4 pts] Suppose that if you randomly pick a household it has a 50% chance of making $25000, a 30% chance of making $75000, and a 20% chance of making $100,000.

a) What is the expected value of household income? 

b) What is the expected amount of tax paid, using the tax system in Problem 8? 

#11[4 pts] A survey of cars in a parking lot found 125 compact-size cars out of 500 total vehicles in the lot.

a) What is the probability that the next vehicle to arrive is a compact-size car? 

b) What is the probability that the next vehicle to arrive is not a compact-size car? 

c) If the parking lot has 400 cars in it today, about how many compact-size cars would you expect in it? 

d) If you charge $5 for parking a compact car and $7 for everything else, how much money would you make on those 400 cars?

#12[4 pts] Suppose you have a 10% chance of filing a claim on your smartphone's extended warranty, and a claim would be about $200.  You paid $50 for the extended warranty.  What is your expected net value?

#13[4 pts] Suppose that unemployment insurance costs you $400 for a year, and if you become unemployed it will pay you about $20,000 for the year.  What is the highest that your probability of being unemployed could possibly be?

#14[4 pts] Suppose someone who is 65 has a 60% chance of dying at age 70, a 30% chance of dying at age 80, and a 10% chance of dying at age 90 (we will ignore the chance of dying at in-between ages, just to keep things simple).  What is the expected value of the age at which they die?

