


Pythagorean Theorem

In a right triangle, if a and b are the lengths of the perpendicular
sides and ¢ 1s the length of the hypotenuse, then
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Undirected distance between two points

oThe distance between two points P; (X1, V1) and P, (x5, ;) is
gtven by

|P1P2|= @
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Undirected distance between two points

Find the distance of the points A(—4,7) and B(1, —3)




Midpoint Formula

oIf M(x,y) is the midpoint of the line segment from P; (X1, Y1)
to PZ (XZ,yz), then
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Midpoint Formula

Find the midpoint of the points A(—4,7) and B(1, —3).




Slope of a Line

- “steepness’”

- how quickly its rise (or fall)

slope =

rise
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Slope of a Line

Slope of a ramp Pitch of a roof (Grade of a road

Slope = l_lz Slope = % Slope = %




Slope of a Line

Rise:

change in
y-coordinate

(positive)

o

Rise:
change in

L y-Cco ordinate

(negative)

- Run: change 1n the
X-coordinate

- Rise: change in the
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Slope of a Line

The slope m of a nonvertical line that passes through the points A(x;, y;) and
B(x;, y3) is

rise
m=——=

The slope of a vertical line is @




Slope of a Line
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Slope of a Line

Y
I

S

_~

mn




Slope of a Line

Find the slope of the lines that passes through points P(2,1) and
Q(8,5).




Slope of a Line

Find the slope of the lines that passes through points P(2,1) and
Q(8,5).
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Point-Slope form

VA
P(x,y)

Rise
. . Y=
P(x,, v,
/ Run x - x,
-
0 X




Point-Slope form

YA o
P(x,y)

Rise
. . Y=W
P(x,, v, |
/ Run x - x
: o
0 X

An equation of the line that passes through the point (x;, y; ) and has slope m is

?

o




Point-Slope form

Find an equation of the line through (1, —3) with slope —%




Point-Slope form

Find an equation of the line through (1, —3) with slope —%
yA
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Run = 2

1. -3) Rise = —1




Point-Slope form

Find an equation of the line through (—1,2) and (3, —4)




Slope-Intercept form

VA

(0., b)

y = mx + b

0




Slope-Intercept form

VA

An equation of the line that has slope m and y-intercept b is
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Slope-Intercept form

Find the equation of the line with slope 3 and y-intercept —2
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Find the slope and y-intercept of the line 3y — 2x = 1




Vertical and Horizontal Lines

VA

An equation of the vertical line through (a, b) is x = a.

An equation of the horizontal line through (a, b) is y = b.




Vertical and Horizontal Lines

An equation for the vertical
line through (3,5) is x = 3

An equation for the

horizontal line through

(8,—2)isy = —2




General Equation of a Line

A linear equation is an equation of the form

?

whete A, B, and C are constants and A and B are not both 0.




General Equation of a Line

An equation
Ax+By+C =0
with B # 0 has slope-intercept form
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and if B = 0, the equation becomes
Ax+C =0

or




General Equation of a Line

Sketch the graph of the equation

2x —3y—12 =0

using intercepts and using the slope-intercept form




Parallel and Perpendicular Lines

Two nonvertical lines are parallel if and only if they have the same
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Parallel and Perpendicular Lines

Proof: Let lines [{ and [, have
slopes my and m,,.

It the lines are parallel then the
right triangles ABC and DEF are

similar, so

- d(B,C) d(E,F)
- d(A,C) d(D,F)

mi

my




Parallel and Perpendicular Lines

Find an equation of the line through the point (5,2) that is parallel
to the line 4x + 6y +5 =10




Parallel and Perpendicular Lines

Two lines with slopes m, and m, are perpendicular if and only if mm, = —1,
that is, their slopes are negative reciprocals:

l

My = ——
I

Also, a horizontal line (slope 0) is perpendicular to a vertical line (no slope).




Parallel and Perpendicular Lines

Proof:

If the lines [; and [, have slopes
m, and my, then the equations are
Yy =mqXx and y = m,X.

B(1, m,)




Parallel and Perpendicular Lines

Show that the points P(3,3), Q(8,17), and R(11,5) are the

vertices of a right triangle.




Parallel and Perpendicular Lines

4 0 Show that the points P(3,3), Q(8,17),

77 and R(11,5) are the vertices of a right
triangle.
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Parallel and Perpendicular Lines

Find an equation of the line that is perpendicular to the line 4x +
6y + 5 = 0 and passes through the origin




