Grade Level:  S2 Pre-Calculus
Unit:  Analytic Geometry

Prescribed Learning Outcome:

Solve problems using slopes of parallel and perpendicular lines.

PARALLEL LINES

What do you know about parallel lines?  How would you describe them?

Definition: 

Lines are parallel if they do not intersect.

With this definition, how then would equations of these lines look like?

On your calculator, set your window with the parameters shown:
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Enter the following equations:

y1 = 2x

y2 = 2x + 4

y3 = 2x - 4
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Looking at the equations of these lines, notice 2 things:

a) Their slopes are the same, and

b) They have different y-intercepts.

Come up with 3 equations (in y= mx + b form) with the same criteria and graph your lines.

Y1 = _____________________________

Y2 = _____________________________

Y3 = _____________________________
PERPENDICULAR LINES

Definition:

Lines in a plane are perpendicular if they intersect to form a right angle. 

The slopes of these lines  are negative reciprocals.

Negative reciprocals?  What does that mean?

Two numbers are negative reciprocals if their product is -1.

For example:

(2)(?) = -1

? = -1/2

This means that a line with a slope of 2 will be perpendicular to a line with a slope of -1/2.

Practice with these slopes:



Did you get these answers?

1.  (4)(?) = -1





1.  -1/4

2.  (-3)(?) = -1





2.  1/3

3.  (2/3)(?) = -1




3.  -3/2

4.  (-3/5)(?) = -1




4.  5/3

5.  (1/6)(?) = -1




5.  -6
Try some more…  write the negative reciprocals of the following slopes:

6)
2/5
_________________

7)
6
_________________
8)
-8
_________________

9)
-5/2
_________________

10)
-1
_________________

Remember the first set of equations I asked you to graph?  

y1 = 2x

y2 = 2x + 4

y3 = 2x - 4

Enter 3 new equations on y4, y5 and y6 which are perpendicular to y1, y2 and y3 with the same 
y-intercepts.

If you got the following then you are correct!!!

y4 = (-1/2)x 

y5 = (-1/2)x + 4
y6 = (-1/2)x – 4
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Notice that the 3 new lines are parallel to each other (same slope of -1/2 with different y-intercepts) but are perpendicular to the first three lines because -1/2 is the negative reciprocal of 2.

It is important to write equations of lines in the slope-intercept form 

y = mx + b. WHY???

The value of m gives the slope of a line and if we can compare these values, then we can determine if the slopes are:

a) the same (meaning lines are parallel)

b) negative reciprocals (meaning lines are perpendicular), or

c) not related at all.  
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