
Economics 102
Summer 2012
Answers to Homework #1
Due 6/27/12
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. For each of the following examples take the given information and write an equation in slope intercept form. Show all your work and NOT just your final answer. 
a. The points (x, y) = (1, 7) and (200, -590) both sit on the same line.

b. The points (x, y) = (0, 20) and (2, 34) both sit on the same line.

c. The slope of the line is 5 and the line contains the point (x, y) = (3, 23).
d. The reciprocal of the slope for the line is 2 and the line contains the point (x, y) = (10, 1).

e. The point (x, y) = (5, 0) is on the line and furthermore you know that each time x increases by 5 units, y decreases by 10 units. 

f. The point (x, y) = (10, 11) is on the line and furthermore you know that each time x increases by 4 units, y increases by 2 units. 

Answer:

a. m = (7 - (-590))/(1 - 200) = -3

y = mx + b

7 = (-3)(1) + b

b = 10

y = 10 – 3x

b. m = (20 – 34)/(0 – 2) = 7
y = mx + b

20 = 7(0) + b

b = 20

y = 7x + 20

c. y = mx + b

y = 5x + b

23 = (5)(3) + b

b = 8
y = (5)x + 8
d. 1/m = 2 and that implies that m = 1/2
y = mx + b

y = ½(x) + b

1 = (1/2)(10) + b

b = -4
y = (1/2)x - 4
e. m = (change in y)/(change in x) = -10/5 = -2
y = (-2)x + b

0 = (-2)5 + b

b = 10
y = (-2)x + 10
f. m = (change in y)/(change in x) = 1/2
y = (1/2)x + b

11 = (1/2)(10) + b

b = 6
y = (1/2)x + 6
2. Find the solution (x, y) for each set of equations. Show your work and NOT just your final answer. 

a. y = 20 – 2x
y = 12
b. y = 20 – 2x
x = 8
c. y = 20 – 2x
y = 40 + 2x
d. y = 20 – 2x
y = -20 + 2x
Answers:

a. 12 = 20 – 2x

2x = 8

x = 4

(x, y) = (4, 12)

b. y = 20 – 2(8)
y = 4
(x, y) = (8, 4)

c. 20 – 2x = 40 + 2x

4x = -20

x = -5 

y = 20 – 2(-5) = 30

(x, y) = (-5, 30)

d. 20 – 2x = -20 + 2x

40 = 4x

x = 10 

y = 20 – 2(10) = 0

(x, y) = (10, 0)

3. You are provided the following figure and given another equation, y = (1/2)x + 2. Find the solution (x, y) given this information. (Hint: do NOT expect nice numbers! Do try to work this without a calculator though—it will be good practice.)
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Answer:

There are three possibilities in general about the solution to this question. The given equation might cross the top segment in the drawn picture, it might cross through the common point in the drawn picture, or it might cross the bottom segment in the drawn picture. The graph below sketches out three possible representations of this idea.
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So, the challenge is figuring out which of these possibilities is the correct one. We know that point (10, 20) sits on both lines drawn in this graph. So, when x = 10, what is y’s value in the equation y = (1/2)x + 2? y = (1/2)(10) + 2 = 7 . So the “yet another possibility” is the correct one since the y value in the equation when x = 10 is smaller than 20. To find (x, y) we need the equation for the lower line segment in the graph. We know that this line includes (10, 20) and (50, 0). The slope is therefore m = (-1/2) and the equation is y = (-1/2)x + 25. Use this equation and the given equation to find the solution: (x, y) = (23, 13.5).
4. a.  Suppose you are given a line described by the equation y = 50 - 4x and you are told that the x value has increased by 10 units at every y value. What is the equation for the new line? Show your work.

b. Suppose you are given a line described by the equation y = 50 - 4x and you are told that the x value has doubled at every y value. What is the equation for the new line? Show your work.

c. Suppose you are given a line described by the equation y = 50 - 4x and you are told that the y value has increased by 10 units at every x value. What is the equation for the new line? Show your work. 
Answer:

It is helpful to have a sketch to guide your work here. The initial line is given in the graph below. 
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a. The line has shifted in a parallel fashion to the right so the slope is unchanged but the new line contains the point (22.5, 0). The new equation is y = -4x + b and you can find the value of b by substituting in the point that lies on the new line. Thus, 0 = -4((22.5) + b or b = 90. The new equation is y = 90 - 4x. The graph below represents the new line. 
()
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b. The new line has the same y-intercept as the initial line but the x-intercept is now 25 instead of 12.5. Therefore the new line has slope = -2 and the equation for the new line is y = 50 – 2x. The diagram below illustrates this new line. 
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c. The line has shifted in a parallel fashion to the right so the slope is unchanged and the new line has y-intercept of 60. The new equation is y = -4x + 60. The graph below illustrates this new line. 
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5. Joe has $100 he plans to place in a savings account for the next 5 years. The bank will pay him 5% interest a year and Joe plans to keep his funds plus any interest earned in the account for the five years. How much money will Joe have in his account at the end of five years? Provide a formula for calculating the amount of money Joe would have in his account if he kept his money in the bank for 10 years? For twenty years? For thirty years?
Answer: 

At the end of the first year Joe would have ($100)(1 + interest) = ($100) (1 + .05) = $105.00

At the end of the second year Joe would have ($105)(1 + interest) = (100)(1 + .05)(1 + .05) = (100)(1 + .05)2 = $110.25

At the end of the third year Joe would have (100)(1 + .05)3 = $115.7625

….At the end of five years Joe would have (100)(1 + .05)5 = $127.63
At the end of ten years Joe would have (100)(1 + .05)10
At the end of twenty years Joe would have (100)(1 + .05)20 
At the end of thirty years Joe would have (100)(1 + .05)30

6. The Madison Dribblers, a recreational basketball team, has seven team members whose average height is 5 feet 10 inches. Suppose the team adds three new players whose heights are five foot six inches, six foot two inches, and six foot eight inches. What will be the new average height of the team? Show your work. (Hint: you may find it easiest to work in inches and then convert your final answer into feet and inches.)

Answer: 
Recall that 1 foot=12 inches. 

5 foot 10 inches = 70 inches

7 * 70 = 490 inches in combined height of the first seven players

60 + 6 = 66 inches for player #8

72 + 2 = 74 inches for player #9

72 + 8 = 80 inches for player #10

Combined height of players #8, #9, #10 = 220 inches
Combined height of all ten players = 490 + 220 = 710 inches

Average height of team = (Combined height of team)/(# of players)

Average height of team = 710/10 = 71 = 5 feet eleven inches tall

7. George and Mario both produce bicycles and sewing machines. George can produce one bicycle in ten hours and one sewing machine in five hours. Mario can produce one bicycle in eight hours and one sewing machine in six hours. Assume that the production possibility frontiers for George and Mario are linear and that they both have the same amount of time available to produce bicycles and sewing machines. 
a. What is the slope of George’s production possibility frontier if this PPF is measured with bicycles on the vertical axis and sewing machines on the horizontal axis?

b. What is the slope of Mario’s production possibility frontier if this PPF is measured with bicycles on the vertical axis and sewing machines on the horizontal axis?

c. Given the above information, who has the comparative advantage in the production of bicycles?
d. Given the above information, who has the comparative advantage in the production of sewing machines?

e. Suppose that George and Mario each have 240 hours of labor they can use to produce either sewing machines or bicycles. Draw a production possibility frontier that represents their joint PPF given this information and the initial information. 

f. What is the acceptable range of trading prices measured in sewing machines for 20 bicycles?

g. What is the acceptable range of trading prices measured in bicycles for 36 sewing machines?

Answers:

a. With bicycles measured on the vertical axis, the slope of George’s PPF is -1/2.

b. With bicycles measured on the vertical axis, the slope of Mario’s PPF is -3/4.
c. Mario has the comparative advantage in the production of bicycles since it costs Mario 4/3 sewing machines to produce one bicycle while it costs George 2 sewing machines to produce one bicycle. 

d. George has the comparative advantage in the production of sewing machines since it costs George ½ bicycle to produce one sewing machine while it costs Mario ¾ bicycle to produce one sewing machine. 

e. 
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f. One bicycle will trade for between 4/3 sewing machine and 2 sewing machines. Thus, twenty bicycles will trade for between 80/3 sewing machines and 40 sewing machines. Or, twenty bicycles will trade for between 26.67 sewing machines and 40 sewing machines. 
g. One sewing machine will trade for between ½ bicycle and ¾ bicycle. Thus, thirty six sewing machines will trade for between 36/2 bicycles and 108/4 bicycles. Or, thirty six sewing machines will trade for between 18 bicycles and 27 bicycles. 

8. Yuri produces widgets and gadgets. If Yuri spends all of his time producing widgets he can produce 500 widgets and if he spends all of his time producing gadgets he can produce 350 gadgets. Yuri finds that for the first 100 gadgets he produces he must give up ½ widget for every gadget that he produces. Yuri finds for the second 100 gadgets he produces he must give up 1 widget for every gadget he produces. Yuri finds when he increases his production of gadgets from 200 gadgets to 300 gadgets he must give up 1.25 widgets for every gadget he produces. Finally Yuri knows that his PPF is linear between 300 gadgets and 350 gadgets.
a. Construct a graph illustrating Yuri’s PPF. In your graph, measure widgets on the vertical axis and gadgets on the horizontal axis. Assume that Yuri’s PPF is composed of a set of linear segments based upon the initial information you were given. 

b. What is the opportunity cost of Yuri producing one additional gadget if he is currently producing 300 gadgets?
Answer:

a. 
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b. The slope of the last segment of Yuri’s PPF going from the point (300, 225) to the point (350, 0) is equal to -225/50. Simplifying this ratio we get -4.5 widgets per gadget. This implies that if Yuri decides to produce one more gadget he will need to decrease production of widgets by 4.5 widgets. 
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