
𝐸௞ =
1

2
⎯⎯𝑚𝑣ଶ

𝐸௣ = 𝑚𝑔ℎ

10𝑚

𝐸௣ = 𝑚𝑔ℎ

𝐸௣ = 15 × 9.8 × 10

𝐸௣ = 1470 𝐽

15

𝑣 = 25
𝑚

𝑠
⎯⎯ 𝐸௞ =

1

2
⎯⎯𝑚𝑣ଶ

𝐸௞ =
1

2
⎯⎯(15)(25)ଶ

𝐸௞ = 4687.5 𝐽

𝐸௧ = 100 𝐽

𝐸௧ = 𝐸௞ + 𝐸௣

𝐸௞ = 0 𝐽, 𝑎𝑡 𝑟𝑒𝑠𝑡 𝐸௣ = 𝑚𝑔ℎ

𝐸௣ = (1.02)(9.8)(10)

𝐸௣ = 100 𝐽

𝐸௧ = 100 𝐽

𝐸௧ = 100 𝐽

𝐸௣ = 𝑚𝑔ℎ

𝐸௣ = (1.02)(9.8)(5)

𝐸௣ = 50 𝐽

𝐸௞ = 50 𝐽

5𝑚

5𝑚

𝐸௞ = 100 𝐽

1.02

𝐾𝑖𝑛𝑒𝑡𝑖𝑐 𝐸𝑛𝑒𝑟𝑔𝑦, 𝐸௞: 𝐸𝑛𝑒𝑟𝑔𝑦 𝑑𝑢𝑒 𝑡𝑜 𝑎𝑛 𝑜𝑏𝑗𝑒𝑐𝑡𝑠 𝑀𝑜𝑡𝑖𝑜𝑛. 𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙 𝐸𝑛𝑒𝑟𝑔𝑦, 𝐸௣: 𝐸𝑛𝑒𝑟𝑔𝑦 𝑑𝑢𝑒 𝑡𝑜 

𝑎𝑛 𝑜𝑏𝑗𝑒𝑐𝑡𝑠 𝐻𝑒𝑖𝑔ℎ𝑡 (𝑆𝑡𝑜𝑟𝑒𝑑 𝐸𝑛𝑒𝑟𝑔𝑦)

𝐸௞ =
1

2
⎯⎯𝑚𝑣ଶ

 𝑣 = ඨ
2𝐸௞

𝑚
⎯⎯⎯

⎯⎯⎯
 

 𝑣 = ඨ
2(50)

1.02
⎯⎯⎯⎯⎯

⎯⎯⎯⎯⎯
 

 𝑣 = 9.9
𝑚

𝑠
⎯⎯

𝐸௞ =
1

2
⎯⎯𝑚𝑣ଶ

 𝑣 = ඨ
2𝐸௞

𝑚
⎯⎯⎯

⎯⎯⎯
 

 𝑣 = ඨ
2(100)

1.02
⎯⎯⎯⎯⎯⎯

⎯⎯⎯⎯⎯⎯
 

 𝑣 = 14
𝑚

𝑠
⎯⎯

𝐸௣ = 𝑚𝑔ℎ

𝐸௣ = (1.02)(9.8)(0.001)

𝐸௣ = 0.01 𝐽

"𝑎" 𝐸𝑛𝑒𝑟𝑔𝑦 −
𝐾𝑖𝑛𝑒𝑚𝑎𝑡𝑖𝑐𝑠 𝐿𝑖𝑛𝑘 

𝑣௙
ଶ = 𝑣௜

ଶ + 2𝑎𝑑

𝑣௙ = √2𝑎𝑑
⎯⎯⎯⎯ 

𝑣௙ = ඥ(2)(−9.8)(−10)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 

𝑣௙ = 14
𝑚

𝑠
⎯⎯

15

𝐸௞ = 0 𝐽

Top

Middle

Bottom*

𝐿𝑎𝑤 𝑜𝑓 𝐶𝑜𝑛𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝐸𝑛𝑒𝑟𝑔𝑦 ∶  𝑐𝑎𝑛𝑛𝑜𝑡 𝑏𝑒 𝑐𝑟𝑒𝑎𝑡𝑒𝑑 𝑜𝑟 𝑑𝑒𝑠𝑡𝑟𝑜𝑦𝑒𝑑, 𝑚𝑢𝑠𝑡 𝑏𝑒 𝑐𝑜𝑛𝑠𝑒𝑟𝑣𝑒𝑑!

Ball Drop PotentialKineticTotal

𝐸௜ = 𝐸௙

𝐸௞௜ + 𝐸௣௜ = 𝐸௞௙ + 𝐸௣௙

1

2
⎯⎯𝑚𝑣௜

ଶ + 𝑚𝑔ℎ௜ =
1

2
⎯⎯𝑚𝑣௙

ଶ + 𝑚𝑔ℎ௙

𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝐸𝑛𝑒𝑟𝑔𝑦 = 𝑇𝑜𝑡𝑎𝑙 𝐹𝑖𝑛𝑎𝑙 𝐸𝑛𝑒𝑟𝑔𝑦

∆𝐸௣ + ∆𝐸௞ = 0

             ∆𝐸௣ = −∆𝐸௞

𝑇𝑜𝑡𝑎𝑙 𝐸𝑛𝑒𝑟𝑔𝑦 𝐶ℎ𝑎𝑛𝑔𝑒 
𝑒𝑞𝑢𝑎𝑙𝑠 𝑧𝑒𝑟𝑜
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𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙, 𝐾𝑖𝑛𝑒𝑡𝑖𝑐 𝑎𝑛𝑑 𝑇𝑜𝑡𝑎𝑙 𝐸𝑛𝑒𝑟𝑔𝑦 𝑜𝑓 10 𝑘𝑔 𝑜𝑏𝑗𝑒𝑐𝑡 𝑎𝑡 𝑎 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 15 𝑚?

𝐸௣ = 𝑚𝑔ℎ

𝐸௣ = 10(9.8)(15)

𝐸௣ = 1470 𝐽

𝐸௞ =
1

2
⎯⎯𝑚𝑣ଶ

𝐸௞ =
1

2
⎯⎯(10)(0)ଶ

𝐸௞ = 0 𝐽

𝐸௣ = 𝑚𝑔ℎ

𝐸௣ = 10(9.8)(0)

𝐸௣ = 0 𝐽

𝐸௞ =
1

2
⎯⎯𝑚𝑣ଶ

𝐸௞ =
1

2
⎯⎯(10)(0)ଶ

𝐸௞ = 0 𝐽

𝑊ℎ𝑎𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙, 𝐾𝑖𝑛𝑒𝑡𝑖𝑐 𝑎𝑛𝑑 𝑇𝑜𝑡𝑎𝑙 𝐸𝑛𝑒𝑟𝑔𝑦 𝑜𝑓 10 𝑘𝑔 𝑜𝑏𝑗𝑒𝑐𝑡 𝑎𝑡 𝑎 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 0 𝑚?

𝐸௧ = 𝐸௚ + 𝐸௞

𝐸௧ = 1470 + 0
𝐸௧ = 1470 𝐽

𝐸௧ = 𝐸௚ + 𝐸௞

𝐸௧ = 0 + 0
𝐸௧ = 0 𝐽

𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝐸௣ , 𝐸௞ , 𝐸௧ 𝑜𝑓 10 𝑘𝑔 𝑜𝑏𝑗𝑒𝑐𝑡 𝑎𝑡 𝑎 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 15 𝑚 𝑎𝑡 𝑣 = 10
𝑚

𝑠
⎯⎯?

𝐸௣ = 𝑚𝑔ℎ

𝐸௣ = 10(9.8)(15)

𝐸௣ = 1470 𝐽

𝐸௞ =
1

2
⎯⎯𝑚𝑣ଶ

𝐸௞ =
1

2
⎯⎯(10)(10)ଶ

𝐸௞ = 500 𝐽

𝐸௧ = 𝐸௚ + 𝐸௞

𝐸௧ = 1470 + 500
𝐸௧ = 1970 𝐽

10

15𝑚

10

15𝑚

10

𝑣 = 10
𝑚

𝑠
⎯⎯

𝐸௣ = 𝑚𝑔ℎ

𝐸௣ = 10(9.8)(0)

𝐸௣ = 0 𝐽

𝐸௞ =
1

2
⎯⎯𝑚𝑣ଶ

𝐸௞ =
1

2
⎯⎯(10)(10)ଶ

𝐸௞ = 500 𝐽

𝑊ℎ𝑎𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙, 𝐾𝑖𝑛𝑒𝑡𝑖𝑐 𝑎𝑛𝑑 𝑇𝑜𝑡𝑎𝑙 𝐸𝑛𝑒𝑟𝑔𝑦 𝑜𝑓 10 𝑘𝑔 𝑜𝑏𝑗𝑒𝑐𝑡 𝑎𝑡 𝑎 ℎ = 0 𝑚 𝑎𝑡 𝑎𝑡 𝑣 = 10
𝑚

𝑠
⎯⎯?

𝐸௧ = 𝐸௚ + 𝐸௞

𝐸௧ = 500 + 0
𝐸௧ = 500 𝐽

10

𝑊ℎ𝑎𝑡 𝑖𝑠 𝑡ℎ𝑒 𝐹𝑖𝑛𝑎𝑙 𝑉𝑒𝑙𝑜𝑐𝑖𝑡𝑦, 𝑎𝑛𝑑 𝑇𝑖𝑚𝑒 𝑖𝑛 𝐹𝑙𝑖𝑔ℎ𝑡, 𝑜𝑓 5 𝑘𝑔 𝑏𝑎𝑙𝑙 𝑖𝑓 𝑑𝑟𝑜𝑝𝑝𝑒𝑑 𝑓𝑟𝑜𝑚 𝑎 10.1 𝑚?

𝑣௙ = 𝑣௜ + 𝑎𝑡

  𝑡 =
𝑣௙

𝑎
⎯⎯

𝑡 =
14.1

9.8
⎯⎯⎯⎯

𝑡 = 1.44 𝑠

𝑡 = ? = 1.22𝑠

𝑀𝑎𝑠𝑠 𝑖𝑠 𝐼𝑟𝑟𝑒𝑙𝑒𝑣𝑎𝑛𝑡!
10.1m

𝑣௜ = 0

𝑣௙ = ? = 14.1
𝑚

𝑠
⎯⎯

𝐸௞௜ + 𝐸௣௜ = 𝐸௞௙ + 𝐸௣௙

        𝑚𝑔ℎ =
1

2
⎯⎯𝑚𝑣௙

ଶ

             𝑣௙ = ඥ2𝑔ℎ
⎯⎯⎯⎯ 

             𝑣௙ = ඥ(2)(−9.8)(10.1)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 

             𝑣௙ = 14.1
𝑚

𝑠
⎯⎯

        𝑣௜ = 0
1

2
⎯⎯𝑚𝑣ଶ = 0

    ℎ௙ = 0

𝑚𝑔ℎ = 0
𝐸௞௜ + 𝐸௣௜ = 𝐸௞௙ + 𝐸௣௙

∆𝑑 = 𝑣௜𝑡 +
1

2
⎯⎯𝑎𝑡ଶ

   𝑡 = ඨ
2𝑑

𝑎
⎯⎯⎯

⎯⎯⎯
 

   𝑡 = ඨ
2(10.1)

9.8
⎯⎯⎯⎯⎯⎯⎯

⎯⎯⎯⎯⎯⎯⎯
 

         

   𝑡 = 1.44𝑠

𝐾𝑖𝑛𝑒𝑚𝑎𝑡𝑖𝑐𝑠
−𝑊𝑜𝑟𝑘 𝐿𝑖𝑛𝑘
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𝐹𝑖𝑛𝑑 𝑣௙ 𝑜𝑓 𝑎 𝑐𝑎𝑟 𝑜𝑓 𝑚 =  25 𝑘𝑔, 𝑖𝑛𝑖𝑡𝑖𝑎𝑙𝑙𝑦 𝑎𝑡 𝑟𝑒𝑠𝑡, 𝑤𝑖𝑡ℎ 𝑎 𝐹𝑜𝑟𝑐𝑒 𝑜𝑓 125 𝑁 𝑜𝑣𝑒𝑟 𝑎 𝑑 = 10𝑚? 

       ∆𝐸 = 𝑊
1

2
⎯⎯𝑚𝑣ଶ = 𝐹𝑑

          𝑣 = ඨ
2𝐹𝑑

𝑚
⎯⎯⎯⎯

⎯⎯⎯⎯
 

          𝑣 = ඨ
2(125)(10)

25
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
 

          𝑣 = 10
𝑚

𝑠
⎯⎯

𝑊ℎ𝑎𝑡 𝑤𝑎𝑠 𝑡ℎ𝑒 𝑂𝑏𝑗𝑒𝑐𝑡𝑠
𝐴𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛?

𝑣௙
ଶ = 𝑣௜

ଶ + 2𝑎𝑑

  𝑎 =
𝑣௙

ଶ

2𝑑
⎯⎯⎯

  𝑎 =
10ଶ

2(10)
⎯⎯⎯⎯⎯

  𝑎 = 5
𝑚

𝑠ଶ
⎯⎯

𝑣௜ = 0

𝐸௞ =
1

2
⎯⎯𝑚𝑣ଶ

𝑊 = 𝐹𝑑

𝐶ℎ𝑒𝑐𝑘 𝑦𝑜𝑢𝑟 𝐴𝑛𝑠𝑤𝑒𝑟!

        𝐹 = 𝑚𝑎
   125 = 25(5)

125𝑁 = 125 𝑁

𝐻𝑜𝑤 𝑙𝑜𝑛𝑔 𝑑𝑖𝑑 𝑖𝑡 𝑡𝑎𝑘𝑒?

𝑣௙ = 𝑣௜ + 𝑎𝑡

  𝑎 =
𝑣௙

𝑡
⎯⎯

  𝑎 =
10

2
⎯⎯⎯

  𝑎 = 5
𝑚

𝑠ଶ
⎯⎯

∆𝑑 = 𝑣௜𝑡 +
1

2
⎯⎯𝑎𝑡ଶ

   𝑡 = ඨ
2𝑑

𝑎
⎯⎯⎯

⎯⎯⎯
 

   𝑡 = ඨ
(2)(10)

5
⎯⎯⎯⎯⎯⎯⎯

⎯⎯⎯⎯⎯⎯⎯
 

  𝑡 = 2 𝑠

𝐻𝑜𝑤 𝑚𝑢𝑐ℎ 𝑊𝑜𝑟𝑘 𝑤𝑎𝑠 
𝑑𝑜𝑛𝑒 𝑜𝑛 𝑡ℎ𝑒 𝑂𝑏𝑗𝑒𝑐𝑡?

𝑊 = 𝐹𝑑
𝑊 = 125(10)
𝑊 = 1250 𝐽

𝑊ℎ𝑎𝑡 𝑖𝑠 𝑡ℎ𝑒 𝐹𝑖𝑛𝑎𝑙 𝑀𝑜𝑚𝑒𝑛𝑡𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝐵𝑜𝑥?

𝑝 = 𝑚𝑣
𝑝 = (25)(10)

𝑝 = 250
𝑘𝑔𝑚

𝑠
⎯⎯⎯⎯

𝐹 = 125𝑁

𝑑 = 10𝑚

𝑣௜ = 0

25 25

∆𝐸 = 𝐸௙ − 𝐸௜

∆𝐸 = 𝐸௙ − 0
𝑣௙ = ? = 10

𝑚

𝑠
⎯⎯
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