WHATIS
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Answers to the Review Quizzes
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1.

List some examples of the scarcity that you face.
Examples of scarcity common to students include not enough income to afford both tuition
and a car, not enough learning capacity to study for both an economics exam and a
chemistry exam in one night, and not enough time to allow extensive studying and extensive
socializing.

Find examples of scarcity in today’s headlines.
A headline in the National Post on May 5, 2014 was “Porter Airlines to charge passengers
first bag fee starting May 14.” Porter Airlines plans to charge between $25 and $28.25 for the
first checked bag. Scarcity is our inability to satisfy all our wants. With the bag fee, a
passenger faces scarcity because she has less money to satisfy other wants. Without the
fee, Porter Airlines faces scarcity because it will be unable to offer other services.

Find an example of the distinction between microeconomics and
macroeconomics in today’s headlines.
Microeconomics: On May 5, 2014, a headline in the National Post was “Check your
gambling: Canadians betting $210-million on NHL playoffs.” This story covers a
microeconomic topic because it discusses choices made by individuals and their gambling
responses to the NHL playoffs.

Macroeconomics: On May 5, 2014, a headline in the National Post was “Canadian dollar
seen sliding below 80C€ by Mark Carney’s protégé.” This story covers a macroeconomic topic
because it concerns the effect of the Canadian and world economy on the Canadian dollar.
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1.

Describe the broad facts about what, how, and for whom goods and services are
produced.
What we produce varies over time. In Canada today, services account for 78 percent of
production, manufactured goods for 20 percent, and agriculture for 2 percent. What we
produce also varies over countries. Agriculture and manufacturing are small percentages of
production in rich countries and large percentages of production in poorer countries.

How goods and services are produced is by businesses determining how the factors of
production, land, labour, capital, and entrepreneurship, are combined to make the goods and
services we consume. Land includes all natural resources, both renewable natural resources
such as wood, and nonrenewable natural resources such as natural gas. The quality of
labour depends on human capital. In Canada in 2013, 25.3 percent of the adult population
had a university degree, a further 39 percent had some post-secondary education, and 93.6
percent had completed high school.
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For whom goods and services are produced depends on the incomes that people earn.
People with large incomes can buy a wide range of goods and services. People with small
incomes can afford a smaller range of goods and services.

2. Use headlines from the recent news to illustrate the potential for conflict between
self-interest and the social interest.

One example of an issue that illustrates the potential for conflict between self-interest and the
social interest is the proposed Keystone Pipeline. In the National Post on May 5, 2014, the
headline “Keystone XL Pipeline delays threatening hundreds of TransCanada jobs, CEO
Russ Gurling says” appears. The potential for conflict exists between the self-interest of the
potential workers whose employment is being delayed and the social interest of those
concerned about the environment.
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1. Explain the idea of a tradeoff and think of three tradeoffs that you have made
today.

A tradeoff is an exchange—giving up one thing to get something else. What is given up is the
opportunity cost of whatever is obtained. Three examples of tradeoffs are: a) When a student
sleeps in rather than going to his early morning economics class, the student trades
additional sleep for study time. The opportunity cost of the decision is a lower grade on the
exam. b) When a student running late for class parks her car illegally, the student trades
saving time for the risk of a ticket. The potential opportunity cost of the decision is the goods
and services that cannot be purchased if the student receives an expensive parking ticket. c)
A student trades higher income by spending time during the day working at a part-time job for
less time spent at leisure time and study. The opportunity cost of the higher income is less
leisure and lower grades in classes.

2. Explain what economists mean by rational choice and think of three choices that
you’ve made today that are rational.

A rational choice is one that compares the costs and benefits and achieves the greatest
benefit over cost for the person making the choice. Three rational choices are: a) The choice
to skip breakfast to go to class. In this case the benefit is the higher grade in the class and
the cost is the breakfast forgone. b) The choice to stop talking with a friend on the phone and
start studying for an impending exam. In this case the benefit is the resulting higher grade in
the class and the cost is the conversation forgone. ¢) The choice to do laundry today rather
than watch television. In this case the benefit is clean clothes to wear and the cost is the loss
of the entertainment the television show would have provided.

3. Explain why opportunity cost is the best forgone alternative and provide
examples of some opportunity costs that you have faced today.

When a decision to undertake one activity is made, often many alternative activities are no
longer possible. Often these activities are mutually exclusive so only the highest-valued
alternative is actually forgone. For instance, the decision to go to a student’s 8:30 AM class
eliminates the possibility of sleeping in during the hour and of jogging during the hour. But in
this case, it is impossible to both sleep in and to jog during the hour, so the opportunity cost
of attending class cannot be both activities. The opportunity cost of attending class is only the
activity that otherwise would have been chosen—either sleeping in or jogging—whatever
activity is the most highly valued of the forgone alternatives.
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Explain what it means to choose at the margin and illustrate with three choices at
the margin that you have made today.

Choosing at the margin means choosing to do a little more or a little less of some activity. Three
examples are: a) When a student faces a chemistry and an economics final exam in one day, the
student must determine whether spending the last hour studying a little more chemistry or a little
more economics will yield a better contribution (marginal benefit) to his overall GPA. b) A student
buying a computer must decide whether the marginal benefit of adding 1 GB of additional memory
is worth the marginal cost of the additional memory. c) A student football fan with a choice of a
cheap seat in the student bleachers located at the far end of the playing field or a more expensive
seat located on the 30 yard line must determine whether the marginal benefit of watching the game
from a better seat is worth the marginal cost of the higher ticket price.

Explain why choices respond to incentives and think of three incentives to which
you have responded today.

People making rational decisions compare the marginal benefit from an action to its marginal cost.
A person’s choice changes when the incentive—the marginal benefit or the marginal cost changes.
Examples of incentives are: a) A student studies because of the incentives offered by grades. b) A
student is more likely to attend a class if attendance is factored into the grade. c) A student might
attend a meeting of a club if the student’s significant other is eager to attend the meeting.
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Distinguish between a positive statement and a normative statement and provide
examples.

A positive statement is about what is. It is testable. A normative statement about what ought to be.
It is not testable because there is no universally approved criterion by which the statement can be
judged. “I will receive an A for this course,” is a positive statement made by an economics
student—it might not be true, but it is testable. “I will receive a good grade for this course,” is a
normative statement. Whether someone agrees with it depends on his interpretation of what makes
for a “good” grade.

What is a model? Can you think of a model that you might use in your everyday
life?

A model is a description of some aspect of the world. An economic model is a description of some
aspect of the economic world that includes only those features that are needed for the purpose at
hand. An example of a model is a GPS map. It reflects only those aspects of the real world that are
relevant to the user in reaching her destination and avoids information irrelevant to travel.

How do economists try to disentangle cause and effect?

Economists disentangle cause and effect by using natural experiments (situations in the ordinary
course of economic life in which the one factor of interest is different and other things are equal or
similar); conducting statistical investigations to find correlations; and performing economic
experiments by putting people in decision-making situations and varying the influence of one factor
at a time to discover how they respond.

How is economics used as a policy tool?

Individuals, businesses, and governments use economics as a policy tool. Individuals use the
economic ideas of marginal benefit and marginal cost when making decisions for such topics as
attending college, paying cash or credit for a purchase, and working. Businesses also use the
concepts of marginal benefit and marginal cost when making decisions about what to produce, how
to produce, and how many hours to stay open. Governments use marginal benefit and marginal
cost when deciding issues such as the level of property taxes, the amount to fund higher education,
or the level of a tariff on EU imports.
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Answers to the Study Plan Problems and Applications

1. Apple Inc. decides to make iTunes freely available in unlimited quantities.
a. Does Apple’s decision change the incentives that people face?
Apple’s decision changes people’s incentives. For example, it increases the incentive to buy
an iPod to take advantage of the newly “free” music available on iTunes.
b. Is Apple’s decision an example of a microeconomic or a macroeconomic issue?
Apple’s decision is a microeconomic issue because it affects a single company and a single
market.

2.  Which of the following pairs does not match?

a. Labour and wages
Labour earns wages, so this pair matches.
b. Land and rent
Land earns rent, so this pair matches.
c. Entrepreneurship and profit
Entrepreneurship earns profit, so this pair matches.
Capital and profit
Capital earns interest, so this pair does not match.

o

3. Explain how the following news headlines concern self-interest and the social
interest.

a. Starbucks Expands in China
Starbucks’ expansion is a decision made by Starbucks to further Starbucks’ interest. The
decision is directly in Starbucks’ self-interest. The social interest is affected because
Starbucks’ expansion will have an effect in China. For example, more Chinese might drink
coffee rather than tea and fewer coffee shops run by Chinese firms might open.

b. McDonald’s Moves into Gourmet Coffee
McDonald’s decision to serve gourmet coffee is a decision made by McDonald’s to further
McDonald’s interest. The decision is directly in McDonald’s self-interest. The social interest is
affected because more people will drink coffee rather than other drinks such as tea.

c. Food Must Be Labelled with Nutrition Data
The decision to require that food must be labelled with nutrition information is made in the
social interest. This decision is not made by any one single firm and so does not
(necessarily) reflect anyone’s self-interest.

4. The night before an economics test, you decide to go to the movies instead of
staying home and working your MyEconLab Study Plan. You get 50 percent on
your test compared with the 70 percent that you normally score.

a. Did you face a tradeoff?
Yes, you faced a tradeoff. The tradeoff was between a higher test score and an evening with
your friends at the movies.

b. What was the opportunity cost of your evening at the movies?
The opportunity cost of going to the movies is the fall in your grade. That is the 20 points
forgone from choosing to see the movie rather than study.
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Cost of Sochi Winter Olympics

The Russian government spent $6.7 billion on Olympic facilities and $16.7 billion
upgrading Sochi area infrastructure. Sponsors spent $27.6 billion on hotels and facilities
hoping to turn Sochi into a year-round tourist magnet.

Source: The Washington Post, February 11, 2014

Was the opportunity cost of the Sochi Olympics $6.7, $23.4, or $51 billion?

Explain your answer.
The opportunity cost of something is the highest-valued alternative that we give up to getit. To
host the Olympics in Sochi, $6.7 billion was spent on Olympic facilities and $16.7 billion was
spent upgrading Sochi area infrastructure. The opportunity cost of the Sochi Olympics is the
goods and services that would have been purchased with $23.4 billion ($6.7 billion + $16.7
billion) if the money was not spent on the Sochi Olympics. The $27.6 billion spent on hotels and
facilities in Sochi was money spent by hotel resort owners to build a resort for future profit. It is
not part of the opportunity cost of staging the Olympics.

Which of the following statements is positive, which is normative, and which can
be tested?

a. Canada should cut its imports.
The statement is normative and cannot be tested.

b. Chinais Canada’s largest trading partner.
The statement is positive and can be tested.

c. The federal government should increase the production of biofuels.
The statement is normative and cannot be tested.
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Answers to Additional Problems and Applications

7.

10.

Rapper Offers Free Tickets for Concert

Eminem will hit the road with Rihanna offering an awesome deal—buy one and get one
free!

Source: Mstars News, February 24, 2014

When Eminem gave away tickets, what was free and what was scarce? Explain

your answer.
The seats in the concert are scarce—there are only a limited number available. Also scarce
is the time the enthusiastic fans spend in line to acquire the tickets. If the fans who obtain
tickets attend the concert rather than sell their “free” tickets, they incur the opportunity cost of
the foregone ticket price. So the concert was not “free” for the concert-goers. The publicity
that Eminem receives is free to him but the publicity used reporters’ scarce time to report on
the lines for the tickets rather than reporting on other news worthy events.

How does the creation of a successful movie influence what, how, and for whom
goods and services are produced?
The “what” question is influenced in two ways. First, one good or service that is produced is
the successful movie. Second, spinoffs or similar films likely will be created in the future. The
“how” question is influenced because movies use different production methods. Some
movies, for example, have a lot of special effects while other movies have few or none.
The “for whom” question is influenced because those people who, as the result of the
blockbuster movie, have higher incomes have more goods and services produced for them.

How does a successful movie illustrate self-interested choices that are also in the
social interest?
A successful movie increases the income of the people involved with the movie production.
The choices of these people are driven largely by self-interest. The creation of a successful
movie also increases the quantity of widely enjoyed entertainment. The amount of
entertainment available in the economy increases, which benefits society. So the choices the
people made in their self-interest are also in the social interest.

When Costco opened a gas bar just off Highway 401, the neighbourhood was
swamped with cars as drivers lined up to get the discount of 10 cents a litre.

a. What is the opportunity cost of a litre of gas? Explain.

The opportunity cost of something is the highest-valued alternative that must be given up to
getit.

The best alternative on which you would have spent the money if you had not purchased the
litre of gasoline is part of the opportunity cost of a litre of gasoline. And the time that you
would have spent doing something other than lining up to buy a litre of gasoline is also part of
the opportunity cost of a litre of gasoline.

b. To control the crowd, Costco hires traffic police. What is the tradeoff that Costco

faces?
A tradeoff is an exchange—giving up one thing to get something else.
When Costco hires traffic police, it can afford to hire fewer customer representatives. There
is a tradeoff between more traffic police and more customer representatives. And when
Costco hires traffic police, it cannot afford to carry as large an inventory of stock as it could
otherwise afford. There is a tradeoff between more traffic police and more inventory.

Copyright © 2016 Pearson Canada Inc.



11.

12.

13.

WHAT IS ECONOMICS? 7

What might be an incentive for you to take a class in summer school? List some
of the benefits and costs involved in your decision. Would your choice be
rational?

Early graduation, smaller class sizes, and retaining eligibility for a scholarship are examples
of incentives that encourage taking summer classes. The benefits of taking summer classes
might include early graduation, more personal attention from the instructor, retained eligibility
for a scholarship, and increased knowledge about some aspect of the world. Costs include
forgone summer jobs or internships, less time to spend with friends, and additional tuition
and other class-related expenses. The choice is rational if the student achieves the greatest
benefit over cost.

Look at today’s National Post. What is the leading economic news story? With
which of the big economic questions does it deal and what tradeoffs does it
discuss or imply?

On April 11, 2014, a top economic news story discussed the sale of Google Glass to the U.S.
public. This news stories answers the following questions:

What goods and services are produced? The news story deals with the production of Google
Glass.

How are goods and services produced? The news story tells about how Google is producing
the “Explorer” version of Glass.

For whom the goods and services are produced depends on the incomes that people earn.
The news story tells us that any U.S. resident over the age of 18 who places an online order
can purchase a pair of Glass for $US1,500.

A tradeoff is giving up one thing to get something else. Google Glass performs the same
functions as a smartphone. When a consumer buys Google Glass she gives up buying a
smartphone.

Provide two microeconomic statements and two macroeconomic statements.
Classify your statements as positive or normative. Explain why.

Microeconomic statements are: Fewer deep water oil wells should be drilled off the B.C.
coast. If less oil is produced, the price of oil will rise. The first statement is normative because
it relies on what the person thinks “should” be done. The second statement is positive
because it is possible to test the effect of less oil being produced.

Macroeconomic statements are: The current unemployment rate is too high. The current
unemployment rate is higher for men than for women. The first statement is normative
because it depends on what is deemed “too high.” The second statement is positive because
it can be checked to determine its validity.
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1.

Explain how we “read” the three graphs in Figs. A1.1 and A1.2.
The points in the graphs relate the quantity of the variable measured on the one axis to the
quantity of the variable measured on the other axis. The quantity of the variable measured on
the horizontal axis (the x-axis) is measured by the horizontal distance from the origin to the
point. The quantity of the variable measured on the vertical axis (the y-axis) is measured by
the vertical distance from the origin to the point. The point relates these two quantities. For
example, in Figure A1.2a, point A shows that at a price of $8.16 a ticket, 1.3 billion movie
tickets are sold.

Explain what scatter diagrams show and why we use them.
A scatter diagram is a graph that plots the value of one variable against the value of another
variable for a number of different values of each variable. We use scatter diagrams because
they quickly reveal if a relationship exists between the two variables.

Explain how we “read” the three scatter diagrams in Figs. A1.3 and A1.4.

The scatter diagram in Figure A1.3 shows the relationship between box office ticket sales
and DVDs sold for 8 popular movies. The figure shows no tendency for large box office sales
to bring greater DVD sales.
The scatter diagram in Figure A1.4a shows the relationship between income measured in
thousands of dollars per year, and expenditure measured in thousands of dollars per year,
for the years 2003 to 2013. The scatter diagram shows that higher income leads to higher
expenditure. The figure also shows this is a close relationship.
The scatter diagram in Figure A1.4b shows the relationship between the inflation rate and the
unemployment rate for the years 2003 to 2013. The figure shows that for most of the years,
the relationship between inflation and unemployment is weak.

Draw a graph to show the relationship between two variables that move in the

same direction.
A graph that shows the relationship between two variables that move in the same direction is
shown by a line that slopes upward.

Draw a graph to show the relationship between two variables that move in
opposite directions.
A graph that shows the relationship between two variables that move in the opposite
directions is shown by a line that slopes downward.

Draw a graph of two variables whose relationship shows (i) a maximum and (ii) a
minimum.
A graph that shows the relationship between two variables that have a maximum is shown by
a curve that starts out sloping upward, reaches a maximum, and then slopes downward.
A graph that shows the relationship between two variables that have a minimum is shown by
a curve that starts out sloping downward, reaches a minimum, and then slopes upward.

Which of the relationships in Questions 4 and 5 is a positive relationship and
which is a negative relationship?
The relationship in Question 4 between the two variables that move in the same direction is a
positive relationship. The relationship in Question 5 between the two variables that move in
the opposite directions is a negative relationship.
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What are the two ways of calculating the slope of a curved line?
To calculate the slope of a curved line we can calculate the slope at a point or across an arc.
The slope of a curved line at a point on the line is defined as the slope of the straight line
tangent to the curved line at that point. The slope of a curved line across an arc—between
two points on the curved line—equals the slope of the straight line between the two points.

How do we graph a relationship among more than two variables?
To graph a relationship among more than two variables, hold constant the values of all the
variables except two. Then plot the value of one of the variables against the other variable.

Explain what change will bring a movement along a curve.
A movement along a curve occurs when the value of a variable measured on one of the axes
changes while all of the other relevant variables not graphed on the axes do not change.

Explain what change will bring a shift of a curve.
A curve shifts when there is a change in the value of a relevant variable that is not graphed
on the axes.
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Answers to the Appendix Study Plan Problems and
Applications

Use the spreadsheet to work

Problems 1 to 3. The spreadsheet 1 260(‘)3 B1_6 190 [2).8 %_0
provides the economic data: Column 2 2004 23 14 38 55
A is the year, column B is the inflation 3 2005 27 3.2 34 5.1
rate, column C is the interest rate, 4 2006 3.4 4.9 2.7 4.6
column D is the growth rate, and 5 2007 3.2 4.5 1.8 4.6
column E is the unemployment rate. 6 2008 2.9 1.4 -0.3 5.8
7 2009 3.8 0.2 -2.8 9.3

1.  Draw a scatter diagram of the 8 2010 -03 01 2.5 9.6
inflation rate and the interest 9 2011 1.6 0.1 1.8 8.9

. 10 2012 3.1 0.1 2.8 8.1

rate. Describe the 11 2013 21 0.1 19 74

relationship.
To make a scatter diagram of the inflation rate and the interest rate, plot the inflation rate on
the x-axis and the interest rate on the y-axis. The graph will be a set of dots. The pattern
made by the dots shows that as the inflation rate increases, the interest rate usually
increases so there is a positive relationship.

2. Draw a scatter diagram of the growth rate and the unemployment rate. Describe
the relationship.
To make a scatter diagram of the growth rate and the unemployment rate, plot the growth
rate on the x-axis and the unemployment rate on the y-axis. The graph will be a set of dots.
The pattern made by the dots shows that when the growth rate increases, the unemployment
rate usually decreases so there is a negative relationship.

3. Draw a scatter diagram of the interest rate and the unemployment rate. Describe
the relationship.
To make a scatter diagram of the interest rate and the unemployment rate, plot the interest
rate on the x-axis and the unemployment rate on the y-axis. The graph will be a set of dots.
The pattern made by the dots tells us that when the interest rate increases, the
unemployment rate usually decreases so there is a negative relationship.

Use the following news clip to work Problems 4 to 6.
LEGO Tops the Box Office

Source: boxofficemojo.com

Data for weekend of February 14-17, 2014

Revenue 4. Draw a graph of the
Theatres (dollars per relationship between the
Movie (number) theatre) revenue per theatre on the y-
The LEGO Movie 3,775 $16,551 axis and the number of
About Last Night 2,253 $12,356 theatres on the x-axis.
RoboCop 3,372 $7,432 Describe the relationship.
The Monuments Men 3,083 $5,811 The graph shows no clear

relationship between the variables.
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Calculate the slope of the relationship between 3,775 and 2,253 theatres.
The slope equals the change in revenue per theatre divided by the change in the number of
theatres. The slope equals ($16,551 — $12,356)/(3,775 - 2,253), which equals $2.76 per

theatre.

Calculate the slope of the relationship between 2,253 and 3,372 theatres.
The slope equals the change in revenue per theatre divided by the change in the number of
theatres. The slope equals ($12,356 — $7,432)/(2,253 - 3,372), which equals —$4.40 per

theatre.

Calculate the slope of the relationship

shown in Figure A1.1.
The slope is —5/4. The curve is a straight
line, so its slope is the same at all points
on the curve. Slope equals the change in
the variable measured on the y-axis
divided by the change in the variable
measured on the x-axis. To calculate the
slope, you must select two points on the
line. One point is at 10 on the y-axis and
0 on the x-axis, and another is at 8 on the
x-axis and 0 on the y-axis. The change in
y from 10 to O is associated with the
change in x from 0 to 8. The slope of the
curve equals —10/8, which equals -5/4.

Use the relationship shown in Figure
A1.2 to work Problems 8 and 9.

Calculate the slope of the relationship

at point A and at point B.
The slope at point A is —2, and the slope
at point B is —0.25. To calculate the slope
at a point on a curved line, draw the
tangent to the curved line at the point.
Then find a second point on the tangent
and calculate the slope of the tangent.
The tangent at point A cuts the y-axis at
10. The slope of the tangent equals the
change in y divided by the change in x.
The change in y equals —4 (6 minus 10)
and the change in x equals 2 (2 minus 0).
The slope at point A is —4/2, which equals
-2.
The tangent at point B goes through the
point (4,2). The change in y equals 0.5,
and the change in x equals —2. The slope
at point B is —0.25.

FIGURE A1.1
Problem 7
Yy

0 4.0 8.0 12.0

FIGURE A1.2
Problems 8 and 9

10.0

8.0

6.0

401
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9. Calculate the slope across the arc AB.
The slope across the arc AB is —1.125. The slope across an arc AB equals the change iny,
which is 4.5 (6.0 minus 1.5) divided by the change in x, which equals —4 (2 minus 6). The
slope across the arc AB equals 4.5/-4, which is —1.125.

Use the table to work Problems

i Price Balloon rides
1Q and 11. The tab]e gives the (dollars per (number per day)
price of a balloon ride, the ride) 10°C 20° C 30°C
temperature, and the number of 5 32 0 50
rides a day. 10 57 39 40
15 18 27 32

10. Draw a graph to show the relationship between the price and the number of rides,
when temperature is 20°C. Describe this relationship.
The graph plots the price on the y-axis and the number of rides on the x-axis using the
number of balloon rides in the column of the table labelled 20°C. The relationship between
the price and the number of rides is negative. As the price rises, the number of rides
decreases.

11. What happens in the graph in Problem 10 if the temperature rises to 30°C?
If the temperature rises to 30°C, the curve shifts rightward. At every price, more balloon rides
are taken when the temperature is 30°C rather than 20°C.
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Answers to Appendix Additional Problems and Applications
Use the spreadsheet to work Problems 12 to 14. The spreadsheet provides data on oil and

A
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

13.

14.

15. a.

gasoline: Column A is the year, column B is the

B C D E price of oil (dollars per barrel), column C is the
31 42 5.7 8.9  price of gasoline (cents per litre), column D is oil
42 50 5.4 9.1 production, and column E is the quantity of
o7 61 5.2 9.2 gasoline refined (both in millions of barrels per
66 69 5.1 9.3 day)

72 75 5.1 9.3 )

100 87 5.0 9.0 12. Draw a scatter diagram of the price of
62 64 5.4 9.0  oil and the quantity of oil produced.
9 75 5.5 9.0  Describe the relationship.
95 94 5.7 9.1 The scatter diagram between the price of a barrel of
94 96 6.5 9.0 oil and the quantity of oil produced shows a negative
98 93 7.5 8.1 relationship.

Draw a scatter diagram of the price of gasoline and the quantity of gasoline
refined. Describe the relationship.
The scatter diagram between the price of a gallon of gasoline and the quantity of gasoline
refined shows a positive relationship.
Draw a scatter diagram of the quantity of oil produced and the quantity of
gasoline refined. Describe the relationship.
The scatter diagram between the quantity of oil produced and the quantity of gasoline refined
shows a negative relationship.

Use the following data to work Problems 15 to 17.
Draw a graph that shows the relationship between the two variables x and y in the
table below.

X 0 1 2 3 4 S FIGURE A1.3
y 25 24 22 18 12 0 Problems 15, 16, and 17

To make a graph that shows the
relationship between x and y, plot the x-
variable on the x-axis and the y-variable
on the y-axis. The graph is shown in
Figure A1.3.
Is the relationship positive or
negative?
The relationship is negative because x
and y move in opposite directions: As x
increases, y decreases.
Does the slope of the relationship
become steeper or flatter as the
value of x increases?
The slope becomes steeper as x
increases.
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c. Think of some economic relationships that might be similar to this one.
The less expensive a good, the greater is the number of people who buy it. The higher the
interest rate, the smaller is the number of people who take out home mortgages. The less
expensive gasoline, the greater the miles car owners drive.

16. Calculate the slope of the relationship between x and y when x equals 3.
The slope equals -5. The slope of the curve at the point where x is 3 is equal to the slope of
the tangent to the curve at that point. Draw the tangent line at the point in Figure A1.3 where
x is 3 and y is 18. Now calculate the slope of this tangent line by finding another point on the
tangent. When x equals 5, y equals 10 on the tangent, so another point is x equals 5 and y
equals 10. The slope equals the change in y, -8, divided by the change in x, 2, so the slope
is —4.

17. Calculate the slope of the relationship across the arc as x increases from 4 to 5.
The slope is —12. The slope of the relationship across the arc when x increases from 4 to 5 is
equal to the slope of the straight line joining the points on the curve at x equals 4 and x
equals 5. When x increases from 4 to 5, y falls from 12 to 0. The slope equals the change in
y, =12 (0 minus 12), divided by the change in x, 1 (5 minus 4), so the slope across the arc is
-12.

18. Calculate the slope of the curve in Figure A1.4 at point A.
The slope is —2. The curve is a straight
line, so its slope is the same at all points FIGURE Al.4
on the curve. Slope equals the change in Problem 18

the variable measured on the y-axis

divided by the change in the variable y
measured on the x-axis. To calculate the

slope, select two points on the line. One 18.0
point is at 18 on the y-axis and 0 on the x- 160 F
axis, and another is at 9 on the x-axis and 14.0

0 on the y-axis. The change in y from 18 '

to 0 is associated with the change in x 12.0
from 0 to 9. Therefore the slope of the 10.0

curve is —18/9, which equals 2. 8.0
6.0
4.0
2.0
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Use Figure A1.5 to work Problems 19 and 20.
19. Calculate the slope at point A and at
point B.
The slope at point A is —4, and the slope
at point B is —1. To calculate the slope at
a point on a curved line, draw the tangent Y
to the line at the point. Then find a
second point on the tangent and calculate 61
the slope of the tangent.
The tangent at point A cuts the x-axis at
2.5. The slope of the tangent equals the

FIGURE A1l.5
Problems 19 and 20

change in y divided by the change in x. 4r
The change in y equals 6 (6 minus 0) and

the change in x equals —1.5 (1 minus

2.5). The slope at point A is 6/-1.5, which o

equals —4. Similarly, the slope at point B
is —1. The tangent at point B cuts the y-
axis at 5. The change in y equals 3, and :
the change in x equals —3. i i i i L x

20. Calculate the slope across the arc AB.
The slope across the arc AB is —2. The
slope across the arc AB equals the change in y, which is 4 (6 minus 2) divided by the change
in X, which equals -2 (1 minus 3). The slope across the arc AB is 4/-2, which equals —2.

Use the following table to work Problems 21 to 23.
The table gives information about umbrellas: price, the number purchased, and rainfall in
millimeters (mms).

21. Draw a graph to show the

Price (number ;Jurrrgzgzz per day) relationship between the price and the
(dollars per 0mm 200mm____ 400 mm ___ humber of umbrellas purchased, holding
umbrella) the amount of rainfall constant at 200
20 4 7 8 mm. Describe this relationship.
30 2 4 7 To draw a graph of the relationship between the
40 1 2 4 price and the number of umbrellas when the

rainfall equals 200 mm, keep the rainfall at 200
mm and plot the data in that column against the price. The relationship between the price
and the number of umbrellas is a negative relationship.

22. What happens in the graph in Problem 21 if the price rises and rainfall is
constant?
If the price rises, the number of umbrellas decreases. There is a movement upward along the
(unchanged) curve.

23. What happens in the graph in Problem 21 if the rainfall increases from 200 mm to
400 mm?
The curve when the rainfall is 400 mm lies to the right of the curve when the rainfall is 200
mm showing that at every price, more umbrellas are purchased when the rainfall is 400 mm
than when the rainfall is 200 mm.
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