A.2B Write Linear Equations in Various Forms

Definitions:

Linear Equation in Two Variables — a relationship with a constant rate of change
Represented by a graph that forms a straight line.

Various Forms of Linear Equations in Two Variables

Slope-Intercept Form Point-Slope Form Standard Form
y=mx+b Y-y =m(xX— Xq) Ax+By=C
m is the slope m is the slope Traditional format:

A B CeZ A =0
b is the y-intercept (x4, y7) is a given point
x and y terms are on one side of the
equation and the constant is on the

other side.
Rate of Change by Various Methods —
Tabular Graphical Algebraic
_ change in y—values sIope _ riﬁ y = mx + b
change in x—values run

Solve equation fory.

oy )
Slope is represented by m.

T AX

Y2—Vy1

X2— X1
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A line has a slope of - ET and passes through point (-9, 4). Write a representative equation of the line in slope-intercept form,

point-slope form, and standard form.

Point-slope form, ¥y — y1 = m{x — x1)

Using the point and the slope:

¥ =-9

yi=4
2

m= ——
3

y = y1 = mix —x1)

Equation in point-slope form

2
—d=—_(x+9
Y 3II )
Transform the point-slope equation to determine the other representations
Slope-intercept form, y =mx + b Standard form, Ax + By =C
y-d--%(x-g} y-d--%{x-g}
2 2
ey -4=-"x-5
y—d= 31: (5 ¥ 3
2 123 -2x 6]
——Zy_ 3y -4)=3|-Sx -6
y= ax 2 1y =4 .LBI )
Ay-12=-2x-18
2x+3y =6

A line passes through points (-3, 2) and (5, 6). Write the representative equation of the line in slope-intercept form, point-slope
form, and standard form.

Point-slope form, y — y1 = m(x — x1)

Use the two points to determine the slope.

_ b-2
m=

Using the point (5, 6) and the slope:

¥1=5
y1=6
ml
2
y—¥1 = mix—x1)
1
—G=—(x-5
y-6=5(x-5)
Transform the point-slope equation to determine the other representations.
Slope-intercept form, y=mx + b Standard form, Ax + By =C
y-6=(c=5) y=6-5(x-5)
1 5 1 5
B By -
R y-8=3x-3
LI . 1. 5
y=zX+3 2IF_EI=2|~§I_§J
2y -12=x-5
-T=x-2y
X =2y =T




1 Find an equation in point-slope form, slope-intercept form, and standard form of an
equation that has a slope of —S and passes through the point (-5, 11).

Point slope form - y-y; = m(x — xl)» y—11= —g(x - (-5))»y -11 = —%(x + 5)

Next, in order to put the equation in slope-intercept form we need to solve for the y-value
of the equation by first distributing(multiplying) the slope to the values inside the
parenthesis and then bringing the constant on the left side of the equation over to the
other side of the equation.

Slope-Intercept Form - y=mx + b
Step 1: Distribute y-11= _g(x + 5)
y-11= —%x -3
Step 2: Solve fory y-11= _gx -3
+ 11 +11
y = —%x + 8

Lastly, we need to take our equation and make it into the standard form format. We have
a couple of different options that we can take but let us first multiply the entire equation by
the denominator of the slope then take the coefficient and x-variable to the other side of
the equation

Standard Form - Ax + By = C; where A,B,CeZ,A =0
Step 1: Multiply by denominator of slope y = _gx +8
T
5(y = —2x + 8)
S5y = -3x + 40
Step 2: x-variable and coefficient brought to 5y = -3x + 40
other side of equation +3X +3X
3x + 5y = 40

Since A = 3, = 0 our equation is in the traditional standard format form.

Therefore, point-slope form - y-11= —%(x + 5)
slope-intercept form - y = —gx + 8
standard form - 3x + 5y = 40



2 Find an equation in point-slope form, slope-intercept form, and standard form of an
equation that passes through the points (-6, 2) and (6, 7).

To begin we must first find the slope of our equation by using the two points given and

using the following formula of m = zz_zl.
27 A1

Let (-6, 2) represent the points (x,, y,) and (6, 7) represent the point (x; y; ). Then,

y2—y1 _ 2-7 _ -5 5
Xp— X, —6-6 —12 12

m =

Now we can repeat what we did in #1. Choose any point that you want. Both answers
will suffice.

i — _ 7= (x -
Point slope form - y-y; = m(x Xl)» y-7= 5(x—-6) or

y-yr=m(x— x)EPy-2=—(x- (-6)) Py -2 = >(x +6)

Next, in order to put the equation in slope-intercept form we need to solve for the y-value
of the equation by first distributing(multiplying) the slope to the values inside the
parenthesis and then bringing the constant over to the other side of the equation. We can
use any of the equations that we have found above.

Slope-Intercept Form - y=mx + b

. Distri 5
Step 1: Distribute y—7==(x - 6)
12
=2,
y=7=5x 3
: 5
Step 2: Solve fory y-7=—x-2
127 2

12 2
or
. Dictri 5
Step 1: Distribute y-2= E(X + 6)
— 2 45
y-2 =Xt
Step 2: Solve for y Y-2= 2, _5
12 2
+ 2 + 2
NN
Y=1X"2



Lastly, we need to take our equation and make it into the standard form format. We have
a couple of different options that we can take but let us first multiply the entire equation by
the denominator of the slope then take the coefficient and x-variable to the other side of
the equation.

Standard Form - Ax + By = C; where A,B,CeZ,A =0
Step 1: multiply by denominator of slope y = ix 42
12 2
T
5

= — J
12(y = o<t >)
12y = 5x + 54

Step 2: x-term and coefficient brought to 12y = 5x + 54
other side of equation -5x - 5x
-5x + 12y = 54

Step 3: Since A <0, multiply equation by -1  -1(-5x + 12y = 54)
5x - 12y = -64

5
Therefore, point-slope form - y—-7= E(x -6)
-2= > + 6
or y = (x )

5
slope-intercept form - y = 22X + g

standard form - 5x - 12y = -64



3 What is an equation in slope intercept form of a line that passes through the point
(0, -4) and has a slope of —% ?

This problem is quite simp
form and we are given the slope an i t. The points (0, -4) is the y-intercept since
the y-intercept exists where x = 0.

Therefore, slope-intercept form -y = mx + b » y = —gx =4



