
    𝑣(𝑡) =  න−10 𝑑𝑡
 

 

    𝑣(𝑡) = 10𝑡 + 𝐶
          0 = −9.8(0) + 𝐶
          𝐶 = 0

5

𝑣௜ = 10

𝑠 = −5𝑡ଶ + 10𝑡 + 5
0 = −5𝑡ଶ + 10𝑡 + 5
0 = 𝑡ଶ − 2𝑡 − 1
𝑡 = −0.41    𝑡 = 2.41𝑠

𝑣(0) = 0

𝑣(𝑡) = −10𝑡

𝑠(𝑡) = න−10𝑡 𝑑𝑡
 

 

𝑠(𝑡) =
−10𝑡ଶ

2
⎯⎯⎯⎯⎯⎯+ 𝐶

𝑠(𝑡) = −5𝑡ଶ + 𝐶
     5 = −5(0)ଶ+𝐶
     𝐶 = 5

𝑎(𝑡) = −10

𝑠(0) = 5

When does it Hit the Ground?

5 m Ball Drop.

𝑣(𝑡) ;
𝑚

𝑠
⎯⎯ 𝑎∗(𝑡) ; ≈ 10

𝑚

𝑠ଶ⎯⎯
𝑠(𝑡) ; 𝑚

𝑠(𝑡) = −5𝑡ଶ + 5

𝑣(0) = 10
10 = −9.8(0) + 𝐶
  𝐶 = 10

𝑣(𝑡) = −10𝑡 + 10

𝑠(𝑡) = න−10𝑡 + 10 𝑑𝑡
 

 

𝑠(𝑡) = −5𝑡ଶ + 10𝑡 + 𝐶 𝑠(0) = 0

𝑠(𝑡) = −5𝑡ଶ + 10𝑡

5 = −5(0)ଶ + 10(0) + 𝐶
𝐶 = 5 𝑠(0) = 5

𝑠(𝑡) = −5𝑡ଶ + 10𝑡 + 5

Ball Straight
Up @ 10.

𝑣 = −10𝑡 + 10
0 = −10𝑡 + 10
 𝑡 = 1

       𝑣௙
ଶ = 𝑣௜

ଶ + 2𝑎𝑑

       0ଶ = 10ଶ + 2(−10)𝑑
         0 = 100 − 20𝑑
         𝑑 = 5

𝑑 = −5𝑡ଶ + 10𝑡
𝑑 = −5(1)ଶ + 10(1)
𝑑 = 5

Max Height.Time to Max Height.

Physics 11*

? v at t = 0.5.
𝑣 = −10𝑡 + 10
𝑣 = −10(0.5) + 10
𝑣 = 5

Total Time*
𝑡 = 1 × 2
𝑡 = 2

𝑠 = −5𝑡ଶ + 10𝑡
0 = −5𝑡ଶ + 10𝑡
0 = −5𝑡(𝑡 − 2)

𝑡 = 0, 2

𝑣௠௔௫ = 0

𝑣 = −10𝑡 + 10
𝑣 = −10(2) + 10
𝑣 = −10

? t , v = 5.
𝑣 = −10𝑡 + 10

5 = −10𝑡 + 10
𝑡 = 0.5

        ∆𝑑 = 𝑣⃗௜𝑡 +
1

2
⎯⎯𝑎⃗𝑡ଶ

 𝑣 = 𝑑ᇱ = 𝑣⃗௜ + 𝑎⃗𝑡
           𝑣௙= 0 − 10𝑡

           𝑣௙= −10𝑡

𝑣௜ = 10

𝑑 = 5

? Final v.

? s, t = 0.5
𝑠 = −5𝑡ଶ + 10𝑡
𝑠 = −5(0.5)ଶ + 10(0.5)
𝑠 = 3.75 𝑚

𝑑௙ − 𝑑௜ = 𝑣௜𝑡 +
1

2
⎯⎯𝑎⃗𝑡ଶ

           𝑑௙=
1

2
⎯⎯𝑎⃗𝑡ଶ + 𝑣⃗௜𝑡 + 𝑑௜

           𝑑௙=
1

2
⎯⎯(−10)𝑡ଶ + 5

           𝑑௙= −5𝑡ଶ + 5

0 2

𝑠′(𝑡)

𝑠(𝑡)

+ −

(1,5)
Abs Max

10.5 1.5

𝑠′(0.5) = −10(0.5) + 10
𝑠ᇱ(0.5) = +5 = +𝑣𝑒

𝑠′(1.5) = −10(1.5) + 10
𝑠ᇱ(1.5) = −5 = −𝑣𝑒

5 m Ball Drop.

𝑣 = −10𝑡ଶ

𝑣 = −10(0.5)ଶ

𝑣 = −2.25

𝑣௜ = 0

𝑣௙ = −10

𝑑 = 5
Find v @ 0.5s. 

  𝑠 = −5𝑡ଶ + 5
  0 = −5𝑡ଶ + 5
  5 = 5𝑡ଶ

  𝑡 = 1

𝑠ᇱ(𝑡) = 𝑣(𝑡)

? v final, s ≈ 0.
𝑣 = −10𝑡ଶ

𝑣 = −10(1)
𝑣 = −10

? t in air.

𝑡

𝑣 𝑡 𝑎

(0, −9.8)

𝑡

(1, 5)

(2,0)

𝑣

𝑡

𝑡

Up from 5 m
Building @ 10.

(1,0)

(1,0)
(1, −10)

(0,5)

𝑡

𝑣ᇱ(𝑡) = 𝑎(𝑡)

  𝑦 = 𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 (𝑠)
 𝑦ᇱ = 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 (𝑣)
𝑦ᇱᇱ = 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 (𝑎)

න𝑎(𝑡) 𝑑𝑡
 

 

= 𝑣(𝑡)

න𝑣(𝑡) 𝑑𝑡
 

 

= 𝑠(𝑡)

s

s

s

Find 𝑣(𝑡). 
          𝑠 = −5𝑡ଶ + 5
𝑣 = 𝑠′ = −10𝑡ଶ

         𝑣 = −10𝑡ଶ

Factor

OR

𝑡 ; 𝑠

? t, s = 3.75.
      𝑠 = −5𝑡ଶ + 10𝑡
3.75 = −5𝑡ଶ + 10𝑡
      0 = −5𝑡ଶ + 10𝑡 − 3.75
      𝑡 = 0.5,1.5

           𝑑௙= +
1

2
⎯⎯(−10)𝑡ଶ + 10𝑡

           𝑑௙= −5𝑡ଶ + 10𝑡

 𝑣௙ = 10 − 10𝑡

Find 𝑣(𝑡).
          𝑠 = −5𝑡ଶ + 10𝑡
𝑣 = 𝑠ᇱ = −10𝑡 + 10
          𝑣 = −10𝑡 + 10

Given

? s, t = 0.5
𝑠 = −5𝑡ଶ + 5
𝑠 = −5(0.5)ଶ + 5
𝑠 = 3.75 𝑚

Given

? s, v=-3.
   𝑣 = −10𝑡ଶ

−3 = −10𝑡ଶ

 𝑡ଶ = 0.3
   𝑡 = 0.55

𝑠 = −5𝑡ଶ + 5
𝑠 = −5(0.55)ଶ+5
𝑠 = 3.5

Total
Time

𝑡 = 2 − 0
𝑡 = 2

? t, s = 0.

(0,10)

(2, −10)
𝑣

𝑡

(1,0)

(0,10)

(2.41, −14.1)

𝑑௙ =
1

2
⎯⎯(−10)𝑡ଶ + 10𝑡 + 5

𝑑௙ = −5𝑡ଶ + 10𝑡 + 5

 𝑣⃗௙ = 10 − 10𝑡

𝑑 = 5 (0,5)

(1,10)

(2.41,0)

          𝑣⃗௙= −10𝑡

 𝑎 = 𝑣′ = −10
           𝑎 = −10

Ball Straight Up @ 10. Up from 5 m Building @ 10.

𝑣(𝑡) = −10𝑡 + 10

These Graphs are all the Different 
Sections of the Same Shape. 

Find 𝑣(𝑡).
Find s(𝑡).

1D

2D

+
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