
Slopes & Area “Oh my!”

Let’s look at some of our kinematic equations and see how they
relate to slope and area:

||Δ𝑑 = 𝑣Δ𝑡 Δ𝑣 = 𝑎Δ𝑡

Show these as a slope: (remember )𝑚 =
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v=________   ||     a=__________

Remember how to find vaverage? (constant velocity)
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Use this in our first equation:
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Area of a triangle in this case . We also know that𝑏ℎ
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We put the area of the rectangle together with the angle of the
triangle and we find that:
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Δ𝑑 = 𝑣
0
𝑡 + 𝑎𝑡2
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Pretty neat, eh?

Let’s do an example:

An airplane accelerates down a runway at 3.20m/s2 for 32.8
seconds until it finally lifts off the ground.  Determine the
distance travelled before takeoff.

Step 1:  Write down what we know, and what we need to know.

2: A particular airport runway is 150m.  One kind of airplane that
might use this airfield can accelerate at 2.0m/s2.
A) What speed can this airplane reach if it accelerates fully
down the runway?
B) The plane needs a velocity of 27.8 m/s to take off.  Does it
reach this speed?

Note:  We are not trying to find time,  and it is not given.  But
both v=at and d=vt rely on time.  Let’s use that formula we have
not used yet!
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But, where did that formula come from?  Not exactly intuitive…

We start from the two formulas we use all the time:

𝑑 = 𝑣𝑡  ||  𝑣 = 𝑎𝑡

Our velocity is not constant so we use the average velocity
formula…
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Solve them both for t, and substitute:
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3) Sander is rollerblading down the hallway when he sees me
come around the corner.  He quickly puts on the brakes in an
attempt to avoid the collision.  If his starting velocity is 4.5m/s
and it takes him 2.5s to stop, will he hit me if I am standing 6m
in front of him?

Hint1: Velocity is not constant.  What is the formula for vavg?
Hint2: Acceleration is the change in v over change in t.
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Test Practice:




