
𝑑𝑦

𝑑𝑥
⎯⎯⎯= 𝑦ᇱ = 𝑓′(𝑥)

A ball is dropped off a 44.1 m cliff. Graph height, velocity and acceleration versus time of the ball.

44.1 𝑚

       𝑡       𝑣

       0       0

       1   −9.8

       2  −19.6

      𝑡       ℎ

      0    44.1

      1    39.2

      2    24.5

      3       0

𝑚 =
𝑦ଶ − 𝑦ଵ

𝑥ଶ − 𝑥ଵ
⎯⎯⎯⎯⎯⎯⎯

𝑚 =
−19.6 − (−9.8)

2 − 1
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑚 = −9.8
𝑚

𝑠ଶ
⎯⎯

𝑟𝑖𝑠𝑒 = ∆𝑦 = 𝑑𝑦

𝑟𝑢𝑛 = ∆𝑥 = 𝑑𝑥

   𝐿𝑖𝑚
∆𝑥 → 0

𝑣

𝑡

𝐴𝑟𝑒𝑎 =
𝐷𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡 ∗

       ∆ℎ = 𝑣௜𝑡 +
1

2
⎯⎯𝑎𝑡ଶ

−44.1 = 0 × 𝑡 +
1

2
⎯⎯(−9.8)𝑡ଶ

−44.1 =
1

2
⎯⎯(−9.8)𝑡ଶ

−44.1 = −4.9𝑡ଶ

          9 = 𝑡ଶ

          𝑡 = 3𝑠
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𝑣௙ = 𝑣௜ + 𝑎𝑡

𝑣௙ = 𝑎𝑡

𝑣௙ = (−9.8)(2)

𝑣௙ = −19.6
𝑚

𝑠
⎯⎯

                                   ℎ = 𝑣௜𝑡 +
1

2
⎯⎯𝑎𝑡ଶ

𝑣(𝑡) =
𝑑

𝑑𝑡
⎯⎯ ℎ(𝑡) = ℎᇱ(𝑡) = 𝑣௜ + 𝑎𝑡

𝑎(𝑡) =
𝑑

𝑑𝑡
⎯⎯ 𝑣(𝑡) = 𝑣ᇱ(𝑡) = 𝑎 =

∆𝑣

∆𝑡
⎯⎯⎯

Derivative

ℎ

𝑡

(3, 0)(0,0)

ℎ 𝑣𝑠 𝑡

𝑣

𝑡

(2, −19.6)

(0,0)

𝑣 𝑣𝑠 𝑡

𝑚 = 𝑎 = −9.8 
Obviously!

𝑎

𝑡(0,0)

𝑎 𝑣𝑠 𝑡

𝑚 = 0 ; ∆𝑎 = 0

−9.8

"𝑎" 𝑖𝑠 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡

ℎ(𝑡) = −4.9𝑡ଶ

𝑣(𝑡) = −9.8𝑡

𝑎(𝑡) = −9.8

29.4
𝑚 = 𝑣

𝑚 = 𝑎

𝑚 = 𝑗𝑒𝑟𝑘
       𝑡       𝑎

       0   −9.8

       1   −9.8

       2    −9.8

𝐴 =
𝑏ℎ

2
⎯⎯⎯

𝐴 =
(2)(−19.6)

2
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝐴 = −19.6

ℎ = −19.6𝑚

𝐴 = 𝑙𝑤
𝐴 = (2)(−9.8)
𝐴 = −19.6

𝑣 = −19.6
𝑚

𝑠ଶ
⎯⎯

2

𝑎

𝑡

𝐴𝑟𝑒𝑎 = ∆𝑣

∆ = 𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛

ℎ(𝑡) = −4.9𝑡ଶ
Tangent Line
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𝐴 = 𝑙𝑤
𝐴 = 𝑣𝑡
𝐴 = 𝑑

𝐴 = 𝑙𝑤
𝐴 = 𝑎𝑡
𝐴 = 𝑣

∆ℎ = 4.9𝑡ଶ

∆ℎ = 4.9(1)ଶ

∆ℎ = 4.9 𝑚

∆ℎ = 4.9𝑡ଶ

∆ℎ = 4.9(2)ଶ

∆ℎ = 19.6 𝑚

∆ℎ = 4.9𝑡ଶ

∆ℎ = 4.9(3)ଶ

∆ℎ = 44.1 𝑚

𝑑 : Infinitesimally 
small change in.

𝑚 = 𝑠𝑙𝑜𝑝𝑒 =
𝑟𝑖𝑠𝑒

𝑟𝑢𝑛
⎯⎯⎯⎯=

∆𝑦

∆𝑥
⎯⎯⎯=

𝑑𝑦

𝑑𝑥
⎯⎯⎯= 𝑓ᇱ(𝑥) = 𝑦′
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