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Topic: Slope of a line
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Do you prefer steeper slides or gentler ones?
What makes them more fun or exciting for you?
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adjective
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steep adjective (NOT GRADUAL)
Add to word list :=

(of a slope) rising or falling at a sharp angle

(RHK) FERY > BELHAY

* a steep slope
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A steeper water slide
rises more sharply than a gentler one.
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Water slidessziz



How can we accurately describe the steepness of the water
slides we want to build?

"In math, how do we express
the slope(FIZ) of a line?"

Note: the picture was generated by the copilot.



The concept of the slope of a line

e How much do you “rise”
(1 b
your leg for each "run™?

A

Rise

Run



Here is the graph of a linear function y = 2x in the cartesian plane

 What is the ratio of the change in the x-coordinate(run) to the
change in the y-coordinate(rise)?

« When running in 1, how much is the rise of y = 2x ?

« The slope of y = 2x is 2.




More examples

e a. Find the slopes of the lines.

e b. Forthe line 4, when the run is one unit, what is the rise?
What are the different slopes of Line 2 and Line 47?
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Find the slope of the line passing through each pair of points.

Y
a. (-2,0)and (3,1)
b. (-1,2) and (2,2)
c. (0,4)and (1,-1) —_—

d. (3,4) and (3,1)




Find the slope of the line passing through (-2,0) and (3,1) .

Stepl. How much is the run?

Step2. How much is the rise?

* Step3. When the run is one unit,
how much the rise?

rise
Slope= —

run




Finding the slope of a line by using two points.

On a line L, choose any two distinct points A(x;,y;) and B(x,,y,).

If L is not a vertical line, then x; # x, . y

The slope m of L is defined as m = 221

Division by O is undefined, so the
slopes of vertical lines is undefined.




Find the slope of the line passing through each pair of points.

L

a. (-2,0) and (3,1)

b. (-1,2) and (2,2)

c. (0,4)and (1,-1)

d. (3,4) and (3,1) O
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Has everyone ever played on a water slide?
A steeper water slide rises more sharply than a gentler one.
Do you prefer steeper slides or gentler ones?

What makes them more fun or exciting for you?
Then, How can we accurately describe the steepness of the water slides we want to build?

This practical question leads us to an important mathematical concept: "In math, how do we express

the slope of a line?"
Understanding slope helps us design and compare steepness accurately, whether for water slides,

roads, or any other inclined surfaces.
So, our topic today is the “slope” of a line.
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Look at the graph; here are two stairs, one steeper than the other.

And you can see that for each run, the girl rises her leg higher for the steeper stairs.

Expressing “how much do you rise for each run? ” in numerical terms is the concept of the slope.
Let’s explore this concept further by line equations.
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In math, the run is the change in the x—coordinate, and the rise is the change in the y—coordinate.
With the help of graph paper, we can observe that when we arbitrarily choose two distinct points
on a straight line, the ratio of the run to the rise is always 1:2.

When we run one step, we rise two on this line.

So, in this case, the slope of y=2x is two.

Let’s explore more examples.
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What if we are given two points on a line? How do we calculate the slope of the line?

Let’s do example a. together.

What is the run? What is the rise?

So, when the run is one unit, how much the rise?

In this process, if we are given two points on a line, we find that the slope is equal to rise over run.
So, we have a slope formula for when two points on a line are given.
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Now it’s your turn to finish the examples.
We’ll check—in in five minutes.
Go and give it a try.
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Solution
a. Letting (x,,y,) = (=2, 0) and (x,, y,) = (3, 1), you find that the slope is

.\'2 - .\'| l = () 1 s Fi =
m = = = - See Figure 1.21.
n—% 3—0=F 35 :

b. The slope of the line passing through (—1, 2) and (2, 2) is

2 —2 0
m = ﬁ = ; = 0. See Figure 1.22.
c. The slope of the line passing through (0,4) and (1, —1) is
m=— S P —; See Figure 1.23.

1 -0 1

d. The slope of the line passing through (3, 4) and (3, 1) is

_1=4_=—3 >< See Figure 1.24
m 33 0 See Figure 1.24.

Division by 0 is undefined, so the slope is undefined and the line is vertical.

m=-5

|

Figure 1.23
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Figure 1.24

[ Slope is
2 -} undefined.

b (3. 4)

(3. 1)




