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Quantitative Workshop

Graphing Review, Preparing for Economics

• This portion of the workshop is especially helpful for preparing for economics courses, as they
require the student to create, manipulate, and interpret graphs.

Resources

• A free online textbook, College Algebra by Open Stax, available online at:
https://openstax.org/details/books/college-algebra

• How the Economic Machine Works by Ray Dalio, video available online at:
https://youtu.be/PHe0bXAIuk0

Economics

• A motivating question: To what extent do we need to think about how to obtain or share
resources if there are an infinite amount of resources? (The category of ’resources’ includes food,
time, money, real estate, precious stones, etc.). What if our resources are limited?

What is Economics?

• Economics explains how people make decisions and interact with each other given their con-
straints and incentives. It also describes how society decides to divide its resources for allocation.
In short, economics focuses on allocating resources. As such, economics helps us make better de-
cisions and design better policies (refer to the YouTube video How the Economic Machine Works
above).

∗ An example of constraints: budget constraint (i.e. how much money you have)

∗ An example of incentives: a desire to maximize net income (e.g. for firms)

• Three key concepts in economics:

∗ Scarcity: Economic agents are required to make decisions due to a lack of resources. Con-
sequently, we have a market to trade scarce goods based on price and quantity. Some
economists argue the market is the best place to efficiently allocate resources.

∗ Rationality: Traditional economics emphasizes the rational behavior of economic agents.
Rationality means they have a clear preference over all possible choices. If Sam is rational
and if he likes an apple more than a pear, and a pear more than an orange, then Sam should
like an apple more than an orange (i.e. transitivity). Sam is irrational if he likes an orange
more than an apple in this situation. Sam is also irrational if he doesn’t know what he
thinks about a watermelon compared to other fruits. Their rational preference leads them
to (uniquely) maximize their benefits according to their constraints.

https://openstax.org/details/books/college-algebra
https://youtu.be/PHe0bXAIuk0
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∗ Marginal decision-making: Economic agents make decisions marginally. Marginal decision-
making means considering a little more or a little less than what we already have. Through
marginal analysis we compare the costs and benefits of a little more or a little less (e.g. you
consider buying multiple units of an item on sale because you will pay less per item if you
do so). Economic agents make decisions based on their marginal benefits, marginal costs,
marginal utilities, etc.

• A popular misconception of economics is to think it is only about money and monetary transac-
tions. In actuality, economics deals with decisions and policies concerning resource allocation.

Graphs in Economics

• Each good has a market(place). In each market, there are two participants:

∗ Supplier (Supply): the producer of the good

∗ Buyer (Demand): the consumer of the good

∗ Note that a ’good’ need not be a physical good. It could be labor, currency,
energy, etc.

∗ IMPORTANT: Make sure you understand which market you are examining. Perhaps an
overused example of a market is one where the supply is a firm and the demand is us, the
consumers. However, suppliers are not always firms. Consider a labor market, a case where
the households represent the supply and the firms represent the demand. We supply labor
for the firm while firms demand our labor and pay us for it.

• The above graph is a graph of a chocolate bar market (consumer good). What can we learn from
the graph above?

∗ A typical characteristic of a supplier: the higher the price, the greater the quantity they are
willing to produce (upward sloping curve)

∗ A typical characteristic of a consumer: the higher the price, the lesser quantity they are
willing to purchase (downward sloping curve).
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∗ The price and the quantity are determined at the intersection of supply and demand (i.e.
equilibrium). In the chocolate bar market above, the price is $1.50 per bar and 10 million
bars of chocolate are being produced/consumed.

Review Notes

The Cartesian Coordinate System

• In the Cartesian (or rectangular) coordinate system, we have two perpendicular number lines
(the x-axis and y-axis) that intersect at a point called the origin. Each coordinate point (x, y) is
identified by its x-value first and then its y-value, with the origin being located at (0, 0).

• Note that it is of essential importance to label the axes and follow the convention
of stating the x-value of each coordinate first. The point (2, 3) might represent, for
example, a location in Miami, while (3, 2) could be a location in Antarctica!

An Introduction to Lines

• A line is an infinite collection of points that is formed by connecting two points with a straight
edge (i.e. a ruler with no markings). We put arrows at the ends of lines to indicate they continue
on forever (note: computer outputs might not use arrows, and may instead just show
the line spanning the entire visual window).
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• A vertical line will have an equation of the form x = a, where a is a real number. The x-values
on a vertical line will never change (e.g. the points (1.5, 0), (1.5, 100), (1.5,−2.67) will appear on
the line x = 1.5) and a vertical line will never touch the y-axis (unless it is precisely the line
x = 0, which is the y-axis).

• A horizontal line will have an equation of the form y = b, where b is a real number. The y-
values on a horizontal line will never change (e.g. the points (0,−2.5), (100,−2.5), (−2.67,−2.5)
will appear on the line y = −2.5) and a horizontal line will never touch the x-axis (unless it is
precisely the line y = 0, which is the x-axis).

• Since lines go on forever, if a line is neither vertical nor horizontal, then it will ’slant’ and
eventually cross both the y-axis and the x-axis. These crossing points are called intercepts.
Notice that at the x-intercept the y-value is 0 (e.g. (8, 0)), and at the y-intercept the x-value is
0 (e.g. (0, 7)). Furthermore, two lines (again, if at least one of them is neither horizontal nor
vertical) will eventually intersect with each other. Consider the two distinct lines below:
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• Given two points (x1, y1), (x2, y2) on a line, the slope, m, of the line is defined as

m =
rise

run
=

change in y

change in x
=

∆y

∆x
=

y2 − y1
x2 − x1

• Note that the delta symbol, ∆, is used as shorthand notation to express the phrase
’change in’.

• If we examine a graph from left to right, tracing a finger along a line of interest, we will move
upward if the slope is positive and downward if the slope is negative. Furthermore, a horizontal
line has a slope of 0 (since ∆y = 0) and a vertical line has an undefined slope (since ∆x = 0 and
we can’t divide by 0).

• To identify a line, and to determine the equation of a line, we need at least some of the follow-
ing information: intercepts (x-intercept, y-intercept), slope (a constant number that
indicates how the line slants), and other points on the line.

• Here are some different ways to write the equation of a line:

Form Name Needed Info. Example

px + qy = r Standard Form integers p, q, r 2x + 3y = 4
y − y1 = m(x− x1) Point-slope Form m, (x1, y1); where m is the slope and (x1, y1) is a known point y − 4 = 6(x− 7)

y = mx + b Slope-intercept Form m, b; where m is the slope and (0, b) is the y-intercept y = −3x + 4
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• Oftentimes, we use algebra to find the equation of the line in slope-intercept form and
then plot the line. When plotting the line, we begin by marking the y-intercept on our graph
and then using the slope to find the next point. Afterward, we draw a line connecting the points,
write the equation of the line, and make sure to label our points, intercepts, and axes.

(1) Consider the equation of a line in standard form,

x + 2y = 3.

2y = 3− x, after subtracting x from both sides

y =
3

2
− x

2
, after dividing both sides by 2

y = −1

2
x +

3

2
, after rearranging the terms, with m = −1/2 and b = 3/2.

(2) Suppose instead we know some line has a slope of −1/2 and contains the point (−1,−1).
Using the point-slope form of a line,

y − y1 = m(x− x1)

y − (−1) =

(
−1

2

)
(x− (−1)), after substituting and carefully using parentheses

y + 1 =

(
−1

2

)
(x + 1)

y + 1 = −1

2
x− 1

2
, using the distributive property

y = −1

2
x− 1

2
− 1, subtracting 1 from both sides

y = −1

2
x− 3

2
, after combining like terms, with m = −1/2 and b = −3/2.

(3) To find our intercepts note that when x = 0,

y = −1

2
(0)− 3

2
= −3

2
= −1.5, confirming the observation that our y-intercept is −3/2

and when y = 0, , solving for x gives us an x-intercept of −3.
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Intersecting and Non-intersecting Lines

• Parallel lines never intersect with each other and have the same slope. If m1 is the slope of a
line, and m2 is the slope of another line, then

if m1 = m2 , then the lines are parallel.

∗ Consider

Line 1: y =
2

5
x + 4

Line 2: y =
2

5
x− 7

Line 1 and Line 2 are parallel since m1 = m2 =
2

5
.

• Perpendicular lines intersect with each other and form right angles (i.e. angles of 90 degrees).
If m1 is the slope of a line, and m2 is the slope of another line, then

if m1 = −1 · 1

m2

, where m2 6= 0, then the lines are perpendicular.

∗ Consider

Line 1: y =
2

5
x + 4

Line 2: y = −5

2
x− 7

Line 1 and Line 2 are perpendicular since m1 = −1 · 1

m2

= −1 · 1(−5
2

) = 1 · 2

5
=

2

5
.
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∗ Note that horizontal lines (i.e. lines with a slope of m = 0) are perpendicular to
all vertical lines (e.g. y = 4 has a slope of 0 and is perpendicular to x = 2, x = 3, x =
−543, x = −100 and so on).

• If two lines intersect but are not perpendicular (i.e. do not form right angles), then there may be
no obvious relationship between their slopes. However, we can still find the point at which they
intersect.

∗ Here our lines y = 1
2
x + 2 and y = −x + 5 are not perpendicular, but they do intersect.

∗ Solving for x by setting our equations equal to each other,

−x + 5 =
1

2
x + 2

5− 2 =
1

2
x + x

3 =
3

2
x

6 = 3x

2 = x.

∗ Solving for y, we place our x value in either equation. Let’s use y = −x + 5.

y = −x + 5 = −2 + 5 = 3.

And so we have found our intersection point, (2, 3).
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Focus Problems

(1) True or False: economics is the study of how to make money.

(2) True or False: on the Price vs. Quantity graph for a particular market, the values on the Supply
and Demand curves are both at their highest at the equilibrium point.

(3) Find the slope of the line y = 2
3
x− 3

2
.

(4) Express the following equation in slope-intercept form: 2x + 4y = 6.

(5) Graph the line in (4) above, making sure to label the axes, intercepts, and the equation of the
line.

(6) At what point does the line y = −6789737373.23456x + 999
777

cross the y-axis?

(7) At what point does the line y = 2
5
x− 8 cross the x-axis?

(8) Write the equation of a line that is parallel to the line y = −2
5
x− 4

7
.

(9) Write the equation of THE line that is perpendicular to the line y = −2
5
x − 4

7
and crosses the

point (2,−10). (Hint: begin with point-slope form.)

(10) Find the point of intersection of the lines 2x− 2y = −2 and −3x− 3y = 6. Graph your solution,
making sure to label the axes, intercepts, and the equations of the lines. (Hint: begin by
putting both equation into slope-intercept form.)

Solutions

• Solutions to Selected Focus Problems

1) F

2) F

3) 2
3

4) y = −1
2
x + 3

2
.

5) (See Solutions to Graphical Focus Problems below this list).

6) (0, 999
777

) is the location of the y-intercept, as b = 999
777

.

7) (20, 0) is the location of the x-intercept.

8) Any equation of the form y = −2
5
x + k, where k is an integer (e.g. y = −2

5
x + 1).

9) y = 5
2
x− 15.

10) (See Solutions to Graphical Focus Problems below this list).

• Solutions to Graphical Focus Problems

5)
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10)
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