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Summer 2013
Answers to Homework #1
Due Thursday, May 30, 2013

Directions: The homework will be collected in a box before the lecture. Please place your name, TA name and section number on top of the homework (legibly). Make sure you write your name as it appears on your ID so that you can receive the correct grade. Late homework will not be accepted so make plans ahead of time. Please show your work. Good luck!

Please realize that you are essentially creating “your brand” when you submit this homework. Do you want your homework to convey that you are competent, careful, professional? Or, do you want to convey the image that you are careless, sloppy, and less than professional. For the rest of your life you will be creating your brand: please think about what you are saying about yourself when you do any work for someone else!

1. This question is focused on a very general math review. Please make sure to show all your work and not just a final answer for each question.
a. Suppose you are told that the points (x, y) = (10, 20) and (x, y) = (20, 10) sit on a straight line. What is the equation for this line in slope-intercept form?
b. Suppose you are told that the points (x, y) = (10, 5) and (x, y) = (20, 20) sit on a straight line. What is the equation for this line in slope-intercept form?
c. You are told that a straight line has slope of -5 and that the point (x, y) = (10, 10) sits on this line. What is the y-intercept for this line?
d. You are told that a straight line has slope of -5 and that the point (x, y) = (10, 10) sits on this line. What is the x-intercept for this line?
e. You are given the equation y = 10 + 2x and told that at every y value the x value is now 20 units larger. What is the equation for this new line?
f. You are given the equation y = 10 + 2x and told that at every x value the y value is now 10 units smaller. What is the equation for this new line?

Answers:
a. Slope = m = (20 – 10)/(10 – 20) = -1; y = mx + b or 20 = (-1)(10) + b and b = 30. So the equation in slope-intercept form is y = -x + 30. 
b. Slope = m = (5- 20)/(10 – 20) = 3/2 = 1.5; y = mx + b or 5 = (3/2)(10) + b and b = -10. So the equation in slope-intercept form is y = (3/2)x – 10.
c. From the information we know that y = -5x + b. We can substitute in the given point to find the value of b: 10 = (-5)(10) + b or b = 60. The equation of the line is therefore y = -5x + 60. The y-intercept is the y value when the x value is equal to zero: y = (-5)(0) + 60 or y = 60. 
d. From part (c) we know the equation for the line is y = -5x + 60. The x-intercept is the x value when the y value is equal to zero: 0 = -5(x) + 60 or x = 12. 
e. There are different ways to find this new equation. Here is one method: you know that the new line has the same slope as the initial equation, but a different y-intercept. To find the new equation you need to know one point that sits on this new line. The first equation contains the point (x, y) = (0, 10) and so the new equation contains the point (x, y) = (20, 10) since at all y values the x value has increased by 20 units. Using this new point and the original slope you can find the equation for the new line as y = 2x + b’ or 10 = 2(20) + b’ or b’ = -30. The new equation is therefore y = 2x – 30. 
f. The new line has the same slope as the initial equation, but a different y-intercept. To find the new equation you need to know one point that sits on this new line. The first equation contains the point (x, y) = (0, 10) and so the new equation contains the point (x, y) = (0, 0) since at all x values the y value has decreased by 10 units. Using this new point and the original slope you can find the equation for the new line as y = 2x + b’ or 0 = 2(0) + b’ or b’ = 0. The new equation is therefore y = 2x.

2. This question is meant to review some more math concepts. Please show all your work and not just your final answer. 
a. Suppose that Jack has 150 books and he goes out this weekend and purchases an additional 30 books. What is the percentage change in the number of books that Jack owns?
b. Suppose that Chem 103 has two midterms and a final. Each midterm is worth 25% of the final grade and the final is worth 50% of the final grade. Josie currently has a 80 on the first midterm and a 72 on the second midterm. To earn a B in the class Josie needs to have a weighted average of 88 in the class. What is the minimum final exam score Josie can earn and still get a B? Assume that all three exams are 100 point exams. 
c. Let’s return to Jack. Jack now owns 180 books but unfortunately a fire at Jack’s apartment destroys 30 books. What is the percentage change in the number of books Jack owns given this information?
d. Ellen’s teacher in Physics is giving three exams over the course of the semester. The first two exams are each worth 30% of the final grade while the third exam is worth 40% of the final grade. Ellen’s teacher has confused Ellen a bit by giving exams with different amounts of points even though each exam will have the given weights based on the exams being 100 point exams. Ellen made a 20 out of a possible 40 points on the first exam; a 40 out of a possible 50 points on the second exam; and a 45 out of 50 points on the final exam. On a 100 point scale what is Ellen’s weighted average in this class?

Answer:
a. Percentage change in books = (new quantity of books – initial quantity of books)/(initial quantity of books) * 100 =[ (180 – 150)/150]*100 = 20%
b. (midterm #1)(.25) + (midterm #2)(.25) + (final exam)(.5) = weighted final grade
(80)(.25) + (72)(.25) + (final )(.5) = 88
20 + 18 + (final)(.5) = 88
(final)(.5) = 50
Final score = 100
To earn a B in the class Josie will need to make a 100 on the final exam. 
c. Use the standard percentage change formula to calculate the answer: Percentage change = [(New value – Initial value)/(Initial value)]*100 = (150 – 180/180)*100 = (-30/180)*100 = -16.67%
d. To find Ellen’s weighted average we need to first convert each exam score to an exam score based on a 100 point exam. So, the first midterm Ellen got 20 out of 40 and keeping the same ratio (20/40) but using a 100 point exam we find that she got a score of 50 points out of a possible 100 points (20/40 = 50/100). On the second midterm we have 40/50 and on a hundred point scale this would be equal to 80/100. On the third midterm we have 45/50 and on a hundred point scale this would be equal to 90/100. Using these new scores and the following formula we can computer Ellen’s weighted average in the class. (Midterm 1)(.3) + (midterm 2)(.3) + (Final) (.4) = 50(.3) + 80(.3) + 90(.4) = 75.

3. Use the following diagram of a production possibilities frontier for Macroland to answer the following set of questions. Assume that Macroland produces only two types of goods, capital goods (K) and consumer goods (C). 
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a. What is the opportunity cost of producing 50 more units of capital goods if the economy of Macroland is currently producing at point B?
b. What is the opportunity cost of producing 50 more units of consumer goods if the economy of Macroland is currently producing at point B?
c. What is the opportunity cost of producing 1 more unit of capital goods if the economy of Macroland is currently producing at point C?
d. What is the opportunity cost of producing 1 more unit of consumer goods if the economy is currently producing at point D?
e. Suppose that there is a technological improvement in producing consumer goods that results in twice as many units of consumer goods being produced from the available resources in Macroland.  Draw the new production possibility frontier for Macroland given this change. Assume that there are no changes in technology with regard to capital good production. 
Answers:
a. 200 units of consumer goods 
b. 25 units of capital goods
c. ½ unit of consumer goods
d. 1 unit of capital goods
e. 
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4. Amazonia and Noblia are two countries that each produce zippers (Z) and hats (H). From its available resources and technology Amazonia can produce 100 zippers and 0 hats or 0 zippers and 200 hats or any combination of zippers and hats that sits on Amazonia’s linear PPF. From its available resources and technology Noblia can produce 50 zippers and 0 hats or 0 zippers and 50 hats or any combination of zippers and hats that sits on Noblia’s linear PPF.
a. On two separate graphs draw the PPF for Amazonia and Noblia. Measure zippers on the vertical axis and hats on the horizontal axis. 
b. Write an equation in slope-intercept form for the PPF for Amazonia.
c. Write an equation in slope-intercept form for the PPF for Noblia. 
d. What is Amazonia’s opportunity cost of producing 1 hat? What is Noblia’s opportunity cost of producing 1 hat? Which country has the comparative advantage in producing hats?
e. What is Amazonia’s opportunity cost of producing 1 zipper? What is Noblia’s opportunity cost of producing 1 zipper? Which country has the comparative advantage in producing zippers?
f. Draw the joint PPF for Amazonia and Noblia. On this graph make sure you identify the coordinates of any endpoint as well as the coordinates for any “kink” point.
g. What is the range of trading prices that are acceptable to both countries for 10 zippers?
h. What is the range of trading prices that are acceptable to both countries for 5 hats?

Answers:
a. 
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b. Z = 100 – (1/2)H
c. Z = 50 – H
d. The opportunity cost of producing one hat in Amazonia is ½ zipper; the opportunity cost of producing one hat in Noblia is 1 zipper. Amazonia has the comparative advantage in producing hats. 
e. The opportunity cost of producing one zipper in Amazonia is 2 hats; the opportunity cost of producing one zipper in Noblia is a hat. Noblia has the comparative advantage in producing zippers. 
f. 
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g. The range of trading prices for 1 zipper is between 1 hat and 2 hats. So, the range of trading prices for 10 zippers is between 10 hats and 20 hats. 
h. The range of trading prices for 1 hat is between ½ zipper and 1 zipper. So, the range of trading prices for 5 hats is between 2.5 zippers and 5 zippers. 

5. Joe and Sue are the only labor in the community of Dover. They both use their labor to rake leaves in yards or mow grass in yards. The yards in Dover need both raking and mowing on a weekly basis, so there is never a shortage of yards to be raked or mowed. Furthermore, all the yards in Dover are identical. It takes Joe 2 hours of labor to rake one yard and 1 hour of labor to mow one yard; it takes Sue 3 hours of labor to rake one yard and 4 hours of labor to mow one yard. 
a. Take the provided information and arrange it in the following table:
	
	Hours of Labor to Rake One Yard
	Hours of Labor to Mow One Yard

	Joe 
	
	

	Sue
	
	



b. In order to construct the PPF for Joe or for Sue you need to know the hours of labor that they have available for these activities. Suppose our main goal on this problem is to identify who has the comparative advantage in the production of each good and what the acceptable range of trading prices is. Given this goal how would you determine an amount of labor hours available to Joe and Sue for this analysis?
c. Suppose Joe and Sue each has 120 hours of labor available to devote to raking and mowing. Draw two graphs: in the first graph depict Joe’s PPF for raking and mowing and in the second graph depict Sue’s PPF for raking and mowing. Measure yards raked (R) on the vertical axis and yards mowed on the horizontal axis (M). 
d. Who has the comparative advantage in raking yards? Explain your answer making reference to the opportunity cost of production. 
e. Who has the comparative advantage in mowing yards? Explain your answer making reference to the opportunity cost of production.
f. Draw the joint PPF for Joe and Sue based on their each having 120 hours of labor to devote to raking and mowing. Identify the coordinates of the intercepts as well as any kink in the joint PPF. 
g. What is the acceptable range of trading prices for 10 raked yards?
h. What is the acceptable range of trading prices for 20 mowed yards?
Answers:
a. 
	
	Hours of Labor to Rake One Yard
	Hours of Labor to Mow One Yard

	Joe 
	2 hours of labor
	1 hour of labor

	Sue
	3 hours of labor
	4 hours of labor



b. It would be best to pick an amount of labor that is divisible by 2, 3 and 4 since in the table in (a) we see these amounts of labor used. So, for example 60 hours of labor would be a good number to choose since 60 divided by 2 is 30, 60 divided by 3 is 20, and 60 divided by 4 is 15. 120 or 600 or 1200 or 60,000 would also be “good” numbers but the bigger the number the more work you may end up doing in terms of computations.
c. 
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d. Sue has the comparative advantage in raking yards since her opportunity cost of raking a yard is ¾ of a mowed yard while Joe’s opportunity cost of raking a yard is 2 yards mowed. 
e. Joe has the comparative advantage in mowing yards since his opportunity cost of mowing a yard is ½ yard raked while Sue’s opportunity cost of mowing a yard is 4/3 of a raked yard. 
f. 
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g. The range of trading prices for 10 raked yards will be between 7.5 mowed yards and 20 mowed yards. 
h. The range of trading prices for 20 mowed yards will be between 10 raked yards and 26.67 yards raked.
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