
Economics 101
Fall 2011

Answers to Homework #1
Due 9/13/11
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. Please remember the section number for the section you are registered, because you will need that number when you submit exams and homework. 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. You are told that the points (X, Y) = (10, 20) and (X, Y) = (30, 50) both sit on the same linear line. You are also given the following coordinates that are incomplete: you only know that each set of coordinates does sit on the line. Complete the missing information for each set of coordinates.

a. (X, Y) = (    , 65)

b. (X, Y) = (60,    )

c. (X, Y) = (2y,   )
d. (X, Y) = (     , 755)

Answer:
To find these answers you need to first find the equation for the line: you are given two points so you can calculate the slope of the line. The slope of the line = (change in y)/(change in x) = (-30)/(-20) = 3/2. Use the slope intercept form to find the equation: y = mx + b. You know m, the slope of the line: thus, Y = mx + b = (3/2)X + b. Use one of the given points to solve for b: 50 = (3/2)(30) + b or b = 5. Thus, the equation for the line is Y = (3/2)X + 5. 

Now, use this equation and the given information in each part to find the missing value:

a) 65 = (3/2)X + 5 

60 = (3/2)X

X = 40

b) Y = (3/2)(60) + 5

Y = 95

c) Y = (3/2)(2Y) + 5

Y = 3Y + 5

2Y = -5
Y = -2.5

X = 2Y = 2(-2.5) = -5

d) 755 = (3/2)(X) + 5

750 = (3/2)X

X = 500

2. Write an equation for each of the following scenarios. Assume that each scenario represents a straight line. 
a. The line contains the point (X, Y) = (5, 5) and has a slope equal to -10. 

b. The line contains the points (X, Y) = (10, 100) and (X, Y) = (100, 1000).

c. The line contains the point (X, Y) = (50, 5) and has a slope equal to -20.

d. The line contains the point (X, Y) = (50, 5) and the reciprocal of the slope is equal to -20. 

e. The line has a y-intercept of 10 and a slope of 1.

f. The line has a x-intercept of 5 and a slope of -2. 

Answer:

a. Y = mX + b and thus, Y = -10X + b. Use the given point to find the value for b. Thus, 5 = (-10)(5) + b or b = 55. The equation is Y = -10X + 55.

b. First find the slope: slope = (100 – 1000)/(10 – 100) = (-900)/(-90) = 10. Then use the slope intercept form and one of the given points to find the y-intercept: Y = mX + b or Y = 10X + b. Using the point, 100 = (10)(10) + b or b = 0. Thus, the equation is Y = 10X. 

c. Y = mX + b and thus, Y = (-20)X + b. Use the given point to find the value for b. Thus, 5 = (-20)(50) + b or b = 1005. The equation is Y = (-20)X + 1005. 

d. The reciprocal of the slope = 1/m. Thus, -20 = 1/m or m = (-1/20). Then use the slope intercept form and the given point to find the equation. Y = (-1/20)X + b or 5 = (-1/20)(50) + b or b = 7.5. The equation is Y = (-1/20)X + 7.5.
e. Y = mX + b and you are told that the slope equals 1 (m = 1) and that the y-intercept is 10 (b = 10). Thus, the equation is Y = X + 10.

f. Y = mX + b and you are told that the slope equals -2 (m = -2) and that the x –intercept is 5. Thus, Y = -2X + b and you know that the point (X, Y) = (5, 0) sits on the line. Thus, 0 = -2(5) + b or b = 10. The equation is Y = -2X + 10. 

3. Use the following information in each part to find the solution (X, Y). Show your work. 
a. You know that there are two linear relationships that intersect one another. Find this solution (i.e., the point of intersection of the two lines) given the following information. The first line has a slope of -5 and an x-intercept of 10. The second line contains the points (1,1) and (10,10). Hint: the values you get will not be whole numbers!
b. You know that there are two linear relationships that intersect one another. Find this solution (i.e., the point of intersection of the two lines) given the following information. The first line has a slope of 10 and a y-intercept of 2. The second line contains the point (2,118) and has a slope of -2. 

c. You know that there are two linear relationships that intersect one another. Find this solution (i.e., the point of intersection of the two lines) given the following information. The first line has a slope of -10 and contains the point (100, 100) and the second line has a slope of 20 and contains the point (10, -200). 
Answer:

For each of these scenarios you will need to find the equations for the two lines and then use these two equations to solve for the solution where the two lines intersect. 

a. The first equation is Y = -5X + 50. To see this recall that the slope intercept form is Y = mX + b and using the given information we can rewrite this as Y = -5X + b. We also know the x-intercept (10,0) so we can substitute this point into the equation to find the y-intercept. Thus, 0 = -5(10) + b or b = 50. This gives us the equation for the line as Y = -5X + 50. The second equation can be found by first finding the slope: rise/run = (1 – 10)/(1 – 10) = (-9)/(-9) = 1. Thus, Y = X + b. Then, use one of the given points to find the value of b: 1 = 1 + b or b = 0. Thus, the equation for the second line is Y = X. Use these two equations to solve for the solution (where the two lines intersect). Thus, -5X + 50 = X or 6X = 50 or X = 50/6 = 8.33. And since Y = X (the second equation) that tells us that Y also equals 8.33. 
b. The equation for the first line is easy to find since you have been given both the slope and the y-intercept: Y = 10X + 2. The second equation can be first written as Y = -2X + b and then we can use the point (2, 118) to find the value of b. Thus, 118 = -2(2) + b or b = 122. Thus, the equation for the second line is Y = -2X + 122. Use these two equations to find the solution: 10X + 2 = -2X + 122 or X = 10. Plug this X value into either equation to find the y value: the value for y should be the same! Y = 10(10) + 2 or Y = -2(10) + 122. Y = 102. Thus, the solution is (10, 102).
c. The equation for the first line is Y = -10X + 1100 and the equation for the second line is Y = 20X – 400. Use these two equations to find the solution: -10X + 1100 = 20X – 400 or 30X = 1500 or X = 50. Plug this X value into either equation to find the y value: the value for y should be the same! Y = -10(50) + 1100 or Y = 20(50) – 400. Y = 600. Thus, the solution is (50, 600). 
4. Suppose you are taking a chemistry class that has four exams of equal weight. To make this problem simpler let’s assume that each exam has 100 possible points. Suppose you make a 73 on the first exam, a 80 on the second exam and a 60 on the third exam. 

a. The mean is what is known as the simple average: to find the mean in this example you would simply sum the scores of the exams and then divide by the number of exams. What is the mean given the above information? Show your work to arrive at your final answer. 

b. Suppose on the fourth exam you make a score of 75. Without doing any computation what do you predict will happen to your average in the class given this score?

c. Suppose you have not taken the fourth exam yet but you know that to get a B in the class you must have an average of 80 points. What is the minimum score you can receive on the fourth exam and still earn a B in the class? If each exam is 100 points, can you earn a B in this class? Show your work to arrive at your final answer. 
d. Suppose you have not taken the fourth exam yet but you know that to get a B in the class you must have an average of 75 points (the professor has decided to use a more generous scale for the class grade distribution). What is the minimum score you can receive on the fourth exam and still earn a B in the class? Show your work to arrive at your final answer.

Answers:

a. (73 + 80 + 60)/3 = 213/3 = 71

b. Since your average with just three exams is 71 and your score on the fourth exam is higher than this average your average in the class must rise. To verify this let’s recalculate the average: (73 + 80 + 60 + 75) / 4 = 72.

c. To earn a B in the class you must have an average of 80 for the four exams. With the first three exams you have a total of 213 points and the fourth exam must add enough points that the total number of points you have divided by 4 is equal to 80. Thus, (exam 1 score + exam 2 score + exam 3 score + exam 4 score)/4 = 80. Or, the total number of points you have must equal 320 points. Thus, if you subtract 213 from 320 you will have the number of points you need to earn that B. 107 points!! If each exam is worth 100 points you cannot earn a B in this class.
d. To earn a B in the class you must have an average of 75 for the four exams. Thus, (total number of points needed on the four exams)/4 = 75 or the total number of points needed on the four exams is 300 points. Since you have 213 from the first three exams you will need an additional 87 points from the fourth exam. If you make an 87 or better on the fourth exam you can earn that B. 

5. You are taking a math class and there are four exams in the class that will determine your grade. The exams are all given equal weight in determining your grade but unfortunately for you they all have different numbers of total points. The first exam had forty points and you made a thirty on this exam. The second exam had fifty points and you made a forty on it. The third exam had sixty points and you made a 48 on it. You have not yet taken the fourth exam.
a. Given you three exam scores, what scores did you make on each of these exams if each of them had been graded on a 100 point scale? Show the work you did to find your answers. 

b. What is your average on a 100 point scale in your math class after these first three exams?

c. Suppose you need to have an average of 80 points on a 100 point scale in order to earn an B in the class. What score must you make on the fourth exam if the fourth exam has a total of 50 possible points?

d. Can you think of any reason(s) for why the professor might have exams that have equal weight in the determination of your grade but where each exam is given a different number of possible points. Discuss your answer using complete sentences as well as paragraphs (that is, write an organized essay for this question!). 

Answer:

a. Use ratios to convert these scores to a 100 points scale. Thus, the first exam you made a 30 out of 40: 30/40 = X/100. Solve for X to find your first exam score equivalent measured on a 100 point scale: thus, X = 75. The second exam score equivalent measured on a 100 point scale can be found as 40/50 = Y/100 or Y = 80. The third exam score equivalent measured on a 100 point scale can be found as 48/60 = Z/100 or Z = 80.
b. Average of the three exams measured on a 100 point scale = (75 + 80 + 80)/3 = 78.33.

c. To have an average of 80 points after the four exams you will need a total of 320 points if all the exams are graded on a 100 point scale. From answer b you know that you have a total of 235 points from the first three exams if they are each graded on a 100 point scale. Thus, you will need an additional 85 points from the fourth exam if it was graded on a 100 point scale. But, this fourth exam is graded on a 50 point scale: you will need 42.5 points on this exam in order to have enough points from all four exams to result in an average of 80 points on a 100 point scale where all the exams are weighted equally. 
d. Many answers are possible here. Here are my thoughts.

A professor structures their class with multiple exams that test the material covered. Each of these exams will have equal weight in the determination of the student’s grade but each exam will have a different number of possible points. Why would the professor do this?

One simple answer is that the professor might think that the material covered by each exam results in an exam of different length. The variation in the number of points might be driven by the number of topics to be covered by each exam, the types of questions used, the amount of time needed for each type of question.

Another explanation is that the professor wants students to move away from their pre-conceived notions as to what a good grade is. Often students arrive at college convinced that if they don’t make a 90 or a 95 on the exam then they have done terribly. The professor may want to alter this perception and move students away from their absolute standards. 

Another possibility is that the number of points might reflect the amount of time allowed to take the exam: for instance, suppose the exam is going to be thirty minutes long-then it might help students to pace themselves if the exam had thirty points indicating that they should be answering a point per minute. I know that I have at times had exams where the number of points helps to guide time allocation during the exam.
There are probably other justifications for this grading scheme…..

6. Suppose that you know that the relationship between X and Y is initially given by the equation Y = 2X + 10. Then, you are told that for every Y value the value of X has now increased by 50 units. Write the equation for the new line given this information.

Answer:

From the given equation we know that the y-intercept is 10. Thus, the initial line contains the point (0, 10). Now, you are told that for every Y value the value of X has now increased by 50 units. This implies that the new line includes the point (50, 10) but has the same slope as the original line. Thus, Y = 2X + b’ is the general form of the equation and this equation contains the point (50, 10). Use this point to solve for b’: 10 = 2(50) + b’ or, b’ =       -90. The new equation is Y = 2X – 90. Verify that the point (50, 10) is on this line!
7. Suppose that you know that the relationship between X and Y is initially given by the equation Y = -2X + 5. Then, you are told that for every Y value the value of X has now decreased by 10 units. Write the equation for the new line given this information. 

Answer:

From the given equation we know that the y-intercept is 5. Thus, the initial line contains the point (0, 5). Now, you are told that for every Y value the value of X has now decreased by 10 units. This implies that the new line includes the point (-10, 5) but has the same slope as the original line. Thus, Y = -2X + b” is the general form of the equation and this equation contains the point (-10, 5). Use this point to solve for b”: 5 = -2(-10) + b” or, b” = -15. The new equation is Y = -2X -15. Verify that the point (-10, 5) is on this line!
8. Joey has $100 that he deposits in his bank account. He earns 5% interest a year on this account. Assume Joey is not going to remove his money from the bank for at least 4 years.

a. How much money does he have after the first year?

b. What was the percentage increase in money that Joey experienced between the initial point and the end of the first year?

c. How much money does he have after the second year?

d. What was the percentage increase in money that Joey experienced between the first year and the second year?

e. How much money does he have after the third year?

f. How much money does he have after the fourth year?

g. What was the percentage increase in money that Joey experienced between the initial point and the end of the fourth year?

Answer:

a. $105 since Joey earns 5% interest a year. His interest is 100(.05) = $5 plus his principal of $100 for a total of $105. 

b. The percentage increase in money is equal to [(105 – 100)/100]*100 = 5%.

c. At the end of the second year he has 100(1 + .05)(1 + .05) = $110.25

d. The percentage increase in money from the first year to the second year = [(110.25 – 105)/(105)]* 100 = (5.25/105)*100 = 5%

e. At the end of the third year he has 100(1 + .05)(1 + .05)(1 + .05) = $115.76

f. At the end of the fourth year he has 100(1 + .05)(1 + .05)(1 + .05)(1 + .05) = $121.55

g. The percentage increase in money from the initial point through the fourth year = [(121.55 – 100)/100]*100 = 21.55%.
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