Chapter One — Functions and Their Graphs
1.1 Rectangular Coordinates

The Cartesian coordinate system consists of two number lines that meet at the 0 points at a 90 degree
angle. The point at which the zero points meet is called the origin and divides the plane into four regions
called quadrants. The horizontal line (axis) is known as the x-axis and the vertical line (axis) is known as
the y-axis. Using these as guide values, we can name any point in any quadrant as (x,y).
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Pythagorean Theorem — For a right triangle with hypotenuse length ¢ and sides of lengths a and b, you

have a® +b* =c?. The converse is also true. That is, if the equation holds then the triangle must be a
right triangle.
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With the help of the Pythagorean Theorem and our coordinate system, we have the distance formula.
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Distance Formula — The distance d between the points (xl,yl) and (xz,yz)in the plane is

d\/xle 1.

Example: Find the distance between the points.

1. (8,5) and (20,0)
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2.(-2,6) and (3,-4)

Ol_“ (3—(,—1\51 y(H -(aq- =\i(k3*z% +L—lv§-: /25’4.”71: = m
S\M\\-%’. dits =535 =i =\s Vs ]

Example: Show that the points form the vertices of a right triangle. We MUS* g\nl A’6 | A’C\ BL
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1. (4,0), (2,1), and (-1,-5)
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2.(-1,3), (3,5), and (5,1)
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The Midpoint Formula — The midpoint of the line segment joining the points (xl,yl) and (xz,y2 ) is
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given by the midpoint formula mp = [%,%) . Note: The midpoint formula comes from the

distance formula. A proof can be found at the end of chapter one of the text and is available from me if
requested.

Examples: Find the midpoint of the following sets of points.

1. (8,13) and (16, -5)
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2. (-1, 3)and (4, -10)
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