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2.5  Other Equations of Lines
Detemining the equation of a line given a point on the line and the slope of the line.

Point-Slope form of the equation of a line

y – y1 = m(x – x1)

where m is the slope and (x1, y1) is a point of the line.

Example 1.  Determine the equation for the line that has a slope of 3 and passes through point (-1, 2).  Write your answer in slope-y-intercept form.

y – y1 = m(x – x1)

y – 2 = 3(x – (-1))

Substitution

y – 2 = 3(x + 1)

Subtraction of a negative is addition

y – 2 = 3x + 1

Distribute

y = 3x + 1 +2

Add 2 to both sides

y = 3x + 3


Combine like terms

Practice 1.  Determine the equation for the line that has a slope of 
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 and passes through point (-2, 1).  Write your answer in slope-y-intercept form.


y – y1 = m(x – x1)




y – 1 = -½(x – (-2))

Substitution


y – 1 = -½(x + 2)


Subtraction of a negative is addition


y – 1 = -½x – 1


Distribute


y = -½x 



Add 1 to both sides 

Find the equation of a line given 2 points:

· Determine the slope between the two points.

· Use one of the points and the slope in the point slope form of the equation for a line.

Example 2.     Determine the equation of the line through (2, 5) and (6, -3).  Write your answer in slope-y-intercept form.
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using point (2,5) and m = -2


using point (6, -3) and m = -2


y – y1 = m(x – x1)




y – y1 = m(x – x1)

y – 5 = -2(x – 2)




y – (-3) = -2(x – 6)

y – 5 = -2x +4




y + 3 = -2x + 12

y = -2x + 9





y = -2x + 9

Practice 2.  Determine the equation of the line through (2, 4), and (-3, -1).  Write your answer in slope-y-intercept form.
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using point (2, 4) and m = 1


using point (-3, -1) and m = 1

y – y1 = m(x – x1)




y – y1 = m(x – x1)

y – 4 = 1(x – 2)




y – (-1) = 1(x – (-3))

y – 4 = x – 2





y + 1 = x + 3

y = x –2 + 4





y = x + 3 – 1

y = x + 2





y = x + 2 

Parallel and Perpendicular Slopes

· Slopes of Parallel lines are the same
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· Slopes of Perpendicular lines are opposite reciprocals
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Find the parallel and perpendicular slopes of the given slope.

1. m = 4

Parallel Slope


Perpendicular Slope
4



-1/4

2. m = 1/2
Parallel Slope


Perpendicular Slope
1/2



-2




3. m = -3

Parallel Slope


Perpendicular Slope
-3



1/3

4. m = -2/3
Parallel Slope


Perpendicular Slope
-2/3



3/2

5. m = 1

Parallel Slope


Perpendicular Slope
1



-1

6. m = 0

Parallel Slope


Perpendicular Slope
0



undefined slope

Example:  Determine whether the pair of lines is parallel, perpendicular, or neither.

2x – y = -10



2x + 4y = 2
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The lines are perpendicular because the slopes are opposite reciprocals.

Other types of problems you may encounter

Example 1.  Find the equation of the line parallel to the line 2x – 4y = 5 that passes through point (0, 3).

First find the slope of the equation 2x – 4y = 5 by writing it in slope y-intercept form.

2x – 4y = 5

-4y = -2x + 5

y = 
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y = 
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The slope is ½

For a line to be parallel to another line the slopes are the same.  Thus, the slope of the line we are determining has a slope of ½ also.

Now use the point (0, 3) and m = ½ to determine the equation for the line.

y – y1 = m(x – x1)

y – 3 = ½(x – 0)

y – 3 = ½x 

y = ½x + 3  

Example 2.  Find the equation of the line perpendicular to the line               7x – 2y = 14 that has an x-intercept of 5.

First find the slope of the equation 7x – 2y = 14 by writing it in slope y-intercept form.  

7x – 2y = 14

-2y = -7x + 14

y = 
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y = 
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The slope is 7/2 

For two lines to be perpendicular, their slopes must be opposite reciprocals.  Thus, the slope of a line perpendicular to the above line must have a slope of –2/7.  Now use the point (5, 0) and m = 7/2 to determine the equation for the line.

y – y1 = m(x – x1)

y – 0 = 7/2(x – 5)

y = 
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Example 3. Find the equation of the line with x-intercept 2 and y-intercept 3.

What we are given here is two points (2, 0) and (0, 3).  First we must find the slope between these two points.
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We are given the y-intercept, b= 3.  Thus, the equation for the line is:
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