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   This is the formula for finding the slope of a line that passes through two points.

When can I use this formula?
· When I am given two points through which a line passes and I am asked to find the slope of that line
Example 1:  Find the slope of the line which passes through the points (2, -7) and (-5, -1).
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Answer:  The slope of the line is 
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This formula is called the slope-intercept formula for a line because it displays both the slope and the y-intercept of the line.     
  


        y = mx + b
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Slope = m          


    y-intercept = b



When can I use this formula?
· When I am given the equation for a line and I am asked to find the slope and y-intercept of that line
or

· When I am given the slope and y-intercept of a line and I am asked to write an equation for the line
Example 2:  Find the slope and the y-intercept of the line whose equation is 2x - 8y = 5.

	To find the slope and y-intercept, solve the equation for y.  

Solving for y automatically puts the equation into y = mx + b form, the form where you can readily see the slope and the y-intercept.
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  Answer:  The slope of the line is 
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.  The y-intercept is (0, -5/8).
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Slope      

 y-intercept


Example 3:  Write an equation for the line that has a slope of –9/2 and a y-intercept of 12.

Remember that the numerical value of the slope replaces m and the numerical value of the y-intercept replaces b in y = mx + b.  
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Answer:  
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This formula is called the point-slope formula for a line because m represents the slope and x1 and y1 represent the x- and y-coordinates of a point through which the line passes.
When can I use this formula?

· When I am given the slope of a line and a point and I am asked to write an equation for the line which has the given slope and which passes through the given point

Example 4:  Write an equation for the line that passes through the point (-5, 3) and that has a slope of 7/5.

	The slope of the line is m. 


           m = 7/5

The x-coordinate of the given point is x1.  

 x1  y1
The y-coordinate of the given point is y1.

(-5, 3)

To get the equation for the line, plug in the numerical values for m, x1, and y1
Then isolate y to get the answer in y = mx + b form.

[image: image29.wmf]9

1

m

9

1

m

9

1

2

m

5

4

)

1

(

2

m

x

x

y

y

m

1

2

1

2

=

-

-

=

-

+

-

=

-

-

-

-

-

=

-

-

=











      Answer:  
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Vertical Lines

The slope of all vertical lines is undefined.  

m = ”undefined”
	
	Horizontal Lines

The slope of all horizontal lines is zero.

m=0

	The equation for all vertical lines can be written as x = a constant.  (Y never appears in the equation for a vertical line.) 

Look at the vertical line to the left.  Several points on that line have been labeled.  No matter whether the y-coordinate for the point is positive, zero, or negative, the x-coordinate does not change.  It remains the same, the constant 2.  Therefore the equation for this vertical line is 

x = 2. 
	
	The equation for all horizontal lines can be written as y = a constant.  (X never appears in the equation for a horizontal line.)

Look at the horizontal line to the left.  Several points on that line have been labeled.  No matter whether the x- coordinate for the point is positive, zero, or negative, the y-coordinate does not change.  It remains the same, the constant 2.  Therefore the equation for this horizontal line is y = 2.
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	Parallel lines

If two lines are parallel, their slopes are the same numerical value.
	
	If the slope of a given line is 5/9, then every line that is parallel to the given line will also have a slope of 5/9 because parallel lines have the same slope.

	
	
	

	Perpendicular lines

If two lines are perpendicular, the numerical values of their slopes are the negative reciprocals of each other.
	
	If the slope of a given line is 5/9, then every line that is perpendicular to the given line will have a slope of –9/5, because 5/9 and –9/5 are the negative reciprocals of each other.  Negative means that the slopes have opposite signs.  Reciprocal means that the numerator and denominator have traded places. (The numerator and denominator have  “flipped” upside down.)





Example 5:  Write an equation for the line that is parallel to 5x + 2y = 9 and that passes through the point 

(3, 6).

What strategy should be used? 

· In order to write an equation for a line, you usually need to know the slope of that line.  You can use the slope of 5x + 2y = 9 since it is parallel to the line whose equation you are asked to write.

· To find the slope of 5x + 2y = 9. solve for y.  This puts the equation into y = mx + b form.

· Plug both the slope that you just found and the given point into the point-slope formula.






     
point
(3, 6)







x1  y1


Slope













Answer:
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Example 6:  Write an equation for the line that is perpendicular to x - 3y = 11 and that passes through the point (7, 2).

What strategy should be used? 

· In order to write an equation for a line, you usually need to know the slope of that line.  You can use the negative reciprocal of the slope of x - 3y = 11 since it is perpendicular to the line whose equation you are asked to write.

· To find the slope of x - 3y = 11, solve for y.  This puts the equation into y = mx + b form.

· Plug both the negative reciprocal of the slope that you just found and the given point into the point-slope formula.








Slope

The negative reciprocal of 1/3 is –3.




Example 7:  Write an equation for the line that passes through the points (5, -1) and (-4, -2).

What strategy should be used?

· In order to write an equation for a line, you usually need to know the slope of that line.  You can use the slope formula to find the needed slope.

· Next you can plug the slope and one of the given points into the point-slope formula to get the equation for the line.


 
 




          Slope

Example 8:  Write an equation for the line that passes through the points (5, 4) and (-3, 4).

What strategy should be used?

· Notice that both points have the same y-value.  Remember that all of the points on a horizontal line have the same y-values.  Therefore, these points are on a horizontal line.
· Remember that the equation for a horizontal line can be written as y = a constant.  In this case, the constant must be 4 since that is the y-value common to both points.
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 Example 9:  Write an equation for the line that passes through the points (5, 4) and (5, -6).

What strategy should be used?

· Notice that both points have the same x-value.  Remember that all of the points on a vertical line have the same x-values.  Therefore, these points are on a vertical line.

· Remember that the equation for a vertical line can be written as x = a constant.  In this case, the constant must be 5 since that is the x-value common to both points.


Answer:   x = 5

Practice problems:

1. Find an equation for the line that passes through the points (4, 12) and (4, 3).  (Hint: Both points have the same x-values.)
2. Write the equation for a line with a slope of 6/5 that passes through the point (-7, -1).
3. Write an equation for the line which passes through the point (3,12) and which is parallel to 4x + 2y = 6.  (Hint:  Parallel lines have the same slope.)
4. Find an equation for the line which passes through the points (9, -9) and (-9, 7).

5. Write an equation for a line which passes through the points (1, 4) and (1, 19).  (Hint: Both points have the same x-values.)
6. Find an equation for the line which is perpendicular to x – 3y = 5 and which passes through the point 

(-6, 7).  (Hint: Perpendicular slopes are the negative reciprocals of each other.)

7. Write an equation for the line which passes through the points (-7, -5) and (4, -5).  (Hint: Both points have the same y-values.)
8. Find an equation for the line which has a y-intercept of 4 and which has a slope of –7.

9. Write an equation for the line which passes through the point (-11, -3) and which is parallel to y = 8.  (Hint: Y = 8 is a horizontal line. Since all horizontal lines are parallel to each other, the equation that you write should be a horizontal line.)
10. Write an equation for the line which passes through the point (-11, -3) and which is parallel to x = 6.  (Hint: x = 6 is a vertical line.  Since all vertical lines are parallel to each other, the equation that you write should be a vertical line.)
11. Write an equation for the line which passes through the point (7, 8) and which is perpendicular to y = -3.  (Hint: Vertical lines and horizontal lines are perpendicular to each other.  Since y = -3 is a horizontal line, you will want to write an equation for a vertical line.) 
12. Write an equation for the line which passes through the point (4, 5) and which is perpendicular to x = 9.  (Hint: Vertical lines and horizontal lines are perpendicular to each other.  Since x = 9 is a vertical line, you will want to write an equation for a horizontal line.)
Answers to practice problems:



Clues about when to use different formulas





Clues about vertical and horizontal lines
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Clues about parallel and perpendicular lines
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(2,3)





(2,0)


(2,-2)





(-3,2)    (0,2)  (2,2)





Putting all the clues together 
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Answer:  y = 4





Points (5, -1)   (-4, -2)


            x1  y1        x2  y2





point	(7, 2)


             x1  y1      
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Answer:





Use the slope and the point (5, -1) in the point-slope formula.
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