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Lesson 9: Slopes and Equations for All Kinds of Lines
Let’s figure out the slope and equations for all kinds of lines.
9.1: Which One Doesn’t Belong: Pairs of Lines
Which one doesn’t belong?
[image: /app/tmp/embedder-1671073831.139749.png]
9.2: Toward a More General Slope Formula
1. Plot the points  and , and use a ruler to draw the line that passes through them.
1. Without calculating, do you expect the slope of the line through  and  to be positive or negative? How can you tell?
1. Calculate the slope of this line.
[image: /app/tmp/embedder-1671073831.1742082.png]
Are you ready for more?
Find the value of  so that the line passing through each pair of points has the given slope.
1.  and , slope = 2
1.  and , slope = -2
1.  and , slope = 
1.  and , slope = 
1.  and , slope = 0
9.3: Making Designs
Your teacher will give you either a design or a blank graph. Do not show your card to your partner.
If your teacher gives you the design:
1. Look at the design silently and think about how you could communicate what your partner should draw. Think about ways that you can describe what a line looks like, such as its slope or points that it goes through.
1. Describe each line, one at a time, and give your partner time to draw them.
1. Once your partner thinks they have drawn all the lines you described, only then should you show them the design.
If your teacher gives you the blank graph:
1. Listen carefully as your partner describes each line, and draw each line based on their description.
1. You are not allowed to ask for more information about a line than what your partner tells you.
1. Do not show your drawing to your partner until you have finished drawing all the lines they describe.
When finished, place the drawing next to the card with the design so that you and your partner can both see them. How is the drawing the same as the design? How is it different? Discuss any miscommunication that might have caused the drawing to look different from the design.
Pause here so your teacher can review your work. When your teacher gives you a new set of cards, switch roles for the second problem.
9.4: All the Same
[image: /app/tmp/embedder-1671073831.2287645.png]
1. Plot at least 10 points whose -coordinate is -4. What do you notice about them?
1. Which equation makes the most sense to represent all of the points with -coordinate -4? Explain how you know.
· 
· 
· 
· 
1. Plot at least 10 points whose -coordinate is 3. What do you notice about them?
1. Which equation makes the most sense to represent all of the points with -coordinate 3? Explain how you know.
· 
· 
· 
· 
1. Graph the equation .
1. Graph the equation .
Are you ready for more?
1. Draw the rectangle with vertices , , , .
1. For each of the four sides of the rectangle, write an equation for a line containing the side.
1. A rectangle has sides on the graphs of , , , . Find the coordinates of each vertex.
Lesson 9 Summary
We learned earlier that one way to find the slope of a line is by drawing a slope triangle. For example, using the slope triangle shown here, the slope of the line is , or  (we know the slope is negative because the line is decreasing from left to right).
[image: /app/tmp/embedder-1671073831.309568.png]
But slope triangles are only one way to calculate the slope of a line. Let’s compute the slope of this line a different way using just the points  and . Since we know the slope is the vertical change divided by the horizontal change, we can calculate the change in the -values and then the change in the -values. Between points  and , the -value change is  and the -value change is . This means the slope is , or , which is the same as what we found using the slope triangle.
Notice that in each of the calculations, We subtracted the value from point  from the value from point . If we had done it the other way around, then the -value change would have been  and the -value change would have been , which still gives us a slope of . But what if we were to mix up the orders? If that had happened, we would think the slope of the line is positive  since we would either have calculated  or . Since we already have a graph of the line and can see it has a negative slope, this is clearly incorrect. It we don’t have a graph to check our calculation, we could think about how the point on the left, , is higher than the point on the right, , meaning the slope of the line must be negative.
Horizontal lines in the coordinate plane represent situations where the  value doesn’t change at all while the  value changes, meaning they have a slope of 0. For example, the horizontal line that goes through the point  can be described in words as “for all points on the line, the  value is always 13.” An equation that says the same thing is .
Vertical lines represent situations where the  value doesn’t change at all while the  value changes. The equation  describes a vertical line through the point .
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