5-4: Linear Equation
Point-Slope Form
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The red line shows the altitude of a hot-air balloon during its linear
descent. What is an equation of the line in slope-intercept form? (Hint:
What is the altitude of the balloon when it starts its descent at x = 07?)

Eye Opener
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Essential Understanding You can use the slope of aline and any point on the line to
write and graph an equation of the line, Any two equations for the same line are equivalent.

Definition Graph
The point-slope form of an equation of a y
nonvertical line with slope m and through

point (x;, y)isy — y = mlx — x;).

When you use
y =y = mbe—x),
{x, yy) represents
a specific point and
Symbols {x, ) represents
y=y =mlx-x) of / _ any point.
1 T T

y-coordinate slope x-coordinate
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Here's Why It Works Given a point (x, ;) on a line and the line’s slape 1, you
can use the definition of slope to derive point-slope form.
Bioh

T, oM Use the definition of slape.
i: — ﬁ: = 1 Let {x, y) be any point on the line. Substitute (x, y) for (x5, ;).

= ()= ml x,) Multiply each side by (x — ).

¥ =y = mlx—x;) Simplify the left side of the equation.
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The point-slope form of a line i1s:
y-yvi=m(x-x;) where m=slope of the line
= any ordered pair on the line
x & vy are the variables

What can you use the point-slope form for?

You can use it to graph a line using the slope (m) and point (x;, y;)

OR
You can use 1t to write the equation of a line for which you have a
graph

OR

You can write the equation of a line given two points
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Point-Slope: y - v, = m(x - x,)

Using point-slope to graph a line:

e graph the point

 use the slope "m" to count off the rise and run to a second point,
and graph

e draw a line through the two graphed points
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Point-Slope: y - y; = m(X - x,)

Using point-slope to write the equation of a line for which you
have a graph:

 1dentifying any one point on the graph
e count off the slope, "m", between that point and any second point
e plug both values into the formula: y - y;, = m(x - x;)

Since you can pick any point you want on the line, there are infinite
linear equations that can be written, BUT they will all be equivalent.
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Point-Slope: y - y; = m(x - x;)
Writing the equation of a line given two points by:

 calculate the slope, ""m" ,using the two points given and
the slope formula:

m = (y2-y1)/ (X2 - X1)
e use one of the two points for in the equation

e substitute both into the y - y; = m(x - x;) form
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a1 m (%%, )

Graph the equation:

y-5=12(x-2)
Y * A
Line hasaslope of 2 /

Line passes through the point e

(2,5)

Write the equation of the line in point-slope form that is
graphed below.

m=

O = T———_
Equation of line = \

Find the equation of the line, in point slope form, that passes through
(-3,7) and (5, -9)

Xy =

Equation of line =
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Write the equation of the line, in slope-point form, that:

* has a slope of -3 and passes through é 1 7) 7 '7| =m (’(X)

y-7=-3 ¢ X+ t|)
e Has a slope of 2/5 and passes through (10,-8)

1% = Ys(x-1d)
. pYas_s;s throu(gl;\( 12§) and (2,3) ( \\ ‘_5}' %( 'PD
« passes through and (9,-8)
55 e el
""(q'-g-b g- y'&-_s(*ﬁ)

1127 5 (x-4)
‘3"_&“‘/&‘)( J\--S'((\U . Q
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Graph the following linear equations:

y-6=-1/3(x+5)

m= 'VZ

xy) :(75‘/ b \>

Graph:

seassi

y+3=-3(x-5)
oY
(xy) %Lug%

Graph:

/‘?’

Name the line graphed below in point-slope form

me /%

(xy)=

-5,

Equation of line:

A= Gy +5) —|=56et)
J;—a:;lv*ﬁ; (x-Y) )3/'11:‘5(1(!'?)

T A

/

m= =<5
M|

(xy)=1

Equation of line:

\

a”
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