
𝐹 = 10𝑁

𝑊 = 𝐹|| 𝑑𝑊 = 𝐹||𝑑

𝑊 = 10 × 20
𝑊 = 200 𝑁𝑚 1𝐽 = 1𝑁𝑚

𝑊𝑜𝑟𝑘 = 𝐹𝑜𝑟𝑐𝑒 × 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑊 = ∆𝐸

𝐽𝑜𝑢𝑙𝑒𝑠 (𝐽)

𝑊ℎ𝑎𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑤𝑜𝑟𝑘 𝑑𝑜𝑛𝑒 𝑜𝑛 𝑎𝑛 𝑂𝑏𝑗𝑒𝑐𝑡 𝑤𝑖𝑡ℎ 𝑎 𝐹𝑜𝑟𝑐𝑒 𝑜𝑓 10 𝑁 𝑜𝑣𝑒𝑟 𝑎 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 20 𝑚.

𝐻𝑜𝑤 𝑚𝑢𝑐ℎ 𝑒𝑛𝑒𝑟𝑔𝑦 𝑤𝑎𝑠 𝑒𝑥𝑒𝑟𝑡𝑒𝑑?

𝑊 = ∆𝐸
∆𝐸 = 𝑊
∆𝐸 = 200𝐽

𝑊 = 𝐹|| 𝑑

𝑊 = 𝑚𝑔𝑑
𝑊 = 25(9.8)(2)
𝑊 = 490 𝐽

𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑤𝑜𝑟𝑘 𝑑𝑜𝑛𝑒 𝑙𝑖𝑓𝑡𝑖𝑛𝑔 𝑎𝑛 𝑂𝑏𝑗𝑒𝑐𝑡 𝑤𝑖𝑡ℎ 
𝑎 𝑀𝑎𝑠𝑠 𝑜𝑓 25 𝑘𝑔 𝑠𝑡𝑟𝑎𝑖𝑔ℎ𝑡 𝑢𝑝 𝑎 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 2 𝑚.

𝐻𝑜𝑤 𝑚𝑢𝑐ℎ 𝑤𝑜𝑟𝑘 𝑖𝑠 𝑑𝑜𝑛𝑒 𝑜𝑛 𝑎 𝑏𝑜𝑜𝑘 𝑤𝑖𝑡ℎ 
𝑚 = 5 𝑘𝑔 𝑐𝑎𝑟𝑟𝑖𝑒𝑑 𝑎𝑡 𝑎 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 ℎ = 1 𝑚. 

0 𝐽

𝐴 6 𝑘𝑔 𝐶𝑎𝑠𝑒 𝑖𝑠 𝑐𝑎𝑟𝑟𝑖𝑒𝑑 𝑢𝑝 𝑎 5 𝑚 𝑟𝑎𝑚𝑝 𝑜𝑣𝑒𝑟 𝑎 𝑙𝑒𝑛𝑔𝑡ℎ
𝑜𝑓 4 𝑚. 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑊𝑜𝑟𝑘 𝑑𝑜𝑛𝑒 𝑜𝑛 𝑡ℎ𝑒 𝐶𝑎𝑠𝑒. µ = 0 !

2 𝑚

25

25
5

1 𝑚

𝑊 = 𝐹||𝑑

𝑊 = 𝑚𝑔𝑑
𝑊 = 6(9.8)(3)
𝑊 = 176.4 𝐽

5 𝑚

4 𝑚

𝑏 = ඥ𝑐ଶ − 𝑎ଶ
⎯⎯⎯⎯⎯⎯⎯ 

𝑏 = ඥ5ଶ − 4ଶ
⎯⎯⎯⎯⎯⎯⎯ 

𝑏 = 3

3 𝑚
6

𝐴 6 𝑘𝑔 𝐶𝑎𝑠𝑒 𝑖𝑠 𝑐𝑎𝑟𝑟𝑖𝑒𝑑 𝑠𝑡𝑎𝑖𝑔ℎ𝑡 𝑢𝑝 3 𝑚.
𝑊ℎ𝑎𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑊𝑜𝑟𝑘 𝑑𝑜𝑛𝑒 𝑜𝑛 𝑡ℎ𝑒 𝐶𝑎𝑠𝑒?

𝑊 = 176.4 𝐽

𝑑 = 20𝑚

𝑤 = ? = 200𝐽

𝐹௚ = 𝑚𝑔

µ = 0

3𝑚

6
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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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𝐴 𝐵𝑎𝑙𝑙, 𝑖𝑛𝑖𝑡𝑖𝑎𝑙𝑙𝑦 𝑎𝑡 𝑅𝑒𝑠𝑡, 𝑟𝑜𝑙𝑙𝑠 𝑑𝑜𝑤𝑛 𝑎 10𝑚 ℎ𝑖𝑔ℎ µ = 0 𝑆𝑙𝑖𝑑𝑒 𝑜𝑣𝑒𝑟 25 𝑚. 𝐹𝑖𝑛𝑑 "v" 𝑎𝑡 𝑏𝑜𝑡𝑡𝑜𝑚?

𝐸௞௜ + 𝐸௣௜ = 𝐸௞௙ + 𝐸௣௙

𝑚𝑔ℎ௜ =
1

2
⎯⎯𝑚𝑣௙

ଶ

        𝑣௙= ඥ2𝑔ℎ
⎯⎯⎯⎯ 

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

       𝑣௙ = 14.1
𝑚

𝑠
⎯⎯𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑖𝑠 𝐼𝑟𝑟𝑒𝑙𝑒𝑣𝑎𝑛𝑡

10 𝑚10 𝑚
25 𝑚

15 𝑚

𝐴 65 𝑘𝑔 𝑆𝑘𝑖𝑖𝑒𝑟, 𝑖𝑛𝑖𝑡𝑖𝑎𝑙𝑙𝑦 𝑎𝑡 𝑅𝑒𝑠𝑡, 𝑡𝑟𝑎𝑣𝑒𝑙𝑠 𝑑𝑜𝑤𝑛 𝑡ℎ𝑒 𝑀𝑜𝑢𝑛𝑡𝑎𝑖𝑛 20 𝑚 ℎ𝑖𝑔ℎ 𝑎𝑠 𝑠ℎ𝑜𝑤𝑛. 
𝑊ℎ𝑎𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑉𝑒𝑙𝑜𝑐𝑖𝑡𝑦 𝑎𝑡 𝑡ℎ𝑒 𝑆𝑒𝑐𝑜𝑛𝑑 𝐻𝑢𝑚𝑝 10 𝑚 ℎ𝑖𝑔ℎ?

20 𝑚

𝐸௞௜ + 𝐸௣௜ = 𝐸௞௙ + 𝐸௣௙

       𝑚𝑔ℎ௜ =
1

2
⎯⎯𝑚𝑣௙

ଶ + 𝑚𝑔ℎ௙

             𝑣௙ = ට2(𝑔ℎ௜ − 𝑔ℎ௙)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

 

              𝑣௙= ඥ2((9.8)(20) − (9.8)(10))
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 

            𝑣௙ = 9.98
𝑚

𝑠
⎯⎯

10𝑚

𝑣௜ = 0

𝑣௙ = ? = 9.98
𝑚

𝑠
⎯⎯

Or

20 𝑚

𝐸௞௜ + 𝐸௣௜ = 𝐸௞௙ + 𝐸௣௙

       𝑚𝑔ℎ௜ =
1

2
⎯⎯𝑚𝑣௙

ଶ

             𝑣௙ = ඥ2𝑔ℎ
⎯⎯⎯⎯ 

              𝑣௙= ඥ2(9.8)(10))
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 

            𝑣௙ = 9.98
𝑚

𝑠
⎯⎯

10𝑚

𝑣௜ = 0

𝑣௙ = ? = 9.98
𝑚

𝑠
⎯⎯10 𝑚

Move the ground up
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𝐹𝑖𝑛𝑑 "W" 𝑜𝑛 𝑎𝑛 15𝑘𝑔 𝑜𝑏𝑗𝑒𝑐𝑡 𝑤𝑖𝑡ℎ 𝐹 = 75𝑁 𝑎𝑡 𝑎𝑛 𝑎𝑛𝑔𝑙𝑒 𝑜𝑓 25଴ 𝑠𝑒𝑒 𝑏𝑒𝑙𝑜𝑤 𝑜𝑣𝑒𝑟 𝑎 𝑑 =  20 𝑚.µ = 0.

𝑊 = 𝐹||𝑑

𝑊 = 67.97(20)
𝑊 = 1359.46 𝑁𝑚

                      𝐹 = 𝑚𝑎
         𝐹௣௫ − 𝐹௙ = 𝑚𝑎

67.97 − 29.4 = 15𝑎

                      𝑎 = 2.57
𝑚

𝑠ଶ
⎯⎯

𝑊௡ = 𝐹𝑑
𝑊௡ = 𝑚𝑎𝑑
𝑊௡ = 15(2.57)(20)
𝑊௡ = 771.46𝐽

𝐹௬ = 𝐹௣𝑠𝑖𝑛𝜃

𝐹௬ = 75𝑠𝑖𝑛25

𝐹௬ = 31.69

µ = 0

𝜃 = 25଴

𝐹௫ = 𝐹௣𝑐𝑜𝑠𝜃

𝐹௫ = 75𝑐𝑜𝑠25
𝐹௫ = 67.97𝑁

𝐹௣ = 75

15

𝐹௙ = 0𝑁

𝑑 = 20𝑚

𝐹𝑖𝑛𝑑 𝑁𝑒𝑡 "W" µ = 0.2 , 𝑠𝑒𝑒 𝑎𝑏𝑜𝑣𝑒!

µ = 0.2

𝜃 = 25଴

𝐹௫ = 𝐹௣𝑐𝑜𝑠𝜃

𝐹௫ = 75𝑐𝑜𝑠25
𝐹௫ = 67.97𝑁

𝐹௣ = 75

15

𝐹௙ = ? = 23.1𝑁

𝑑 = 20𝑚

𝐹௣ = 75

𝐹௚ = 𝑚𝑔

𝐹௚ = 15 × 9.8

𝐹௚ = 147 𝑁

FBD

𝐹௡

𝐹௙ = 0

𝐹𝐵𝐷

𝐹௡ = 𝑚𝑔 − 𝐹௬

𝐹௡ = 147 − 31.69
𝐹௡ = 115.3

𝐹௙ = µ𝐹௡

𝐹௙ = 0.2(115.3)

𝐹௙ = 23.1𝑁
𝐹௣ = 75

𝐹௚ = 𝑚𝑔

𝐹௚ = 15 × 9.8

𝐹௚ = 147 𝑁

Logic

𝑊௣ = 𝐹𝑑

𝑊௣ = 100(20)

𝑊௣ = 2000𝐽

𝑊௡ = 𝐹𝑑
𝑊௡ = 𝑚𝑎𝑑
𝑊௡ = 15(4.71)(20)
𝑊௡ = 1412𝐽Net Work

Work by Friction

Work by pull

𝐹 = 100𝑁

𝑊ℎ𝑎𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑤𝑜𝑟𝑘 𝑑𝑜𝑛𝑒 𝑜𝑛 𝑎𝑛 𝑂𝑏𝑗𝑒𝑐𝑡 𝑤𝑖𝑡ℎ 𝑎 𝐹𝑜𝑟𝑐𝑒 𝑜𝑓 100 𝑁 𝑜𝑣𝑒𝑟 𝑎 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 20 𝑚. µ = 0.2

𝑑 = 20𝑚

𝑊 = ? = 200𝐽

µ = 0.2

𝑊௙ = 𝐹𝑑

𝑊௙ = 29.4(20)

𝑊௙ = 588𝐽

15 15

𝐹௚ = 𝑚𝑔

𝐹௚ = 15 × 9.8

𝐹௚ = 147 𝑁

FBD

𝐹௡ = 147𝑁

𝐹௣ = 100𝑁
𝐹௙ = µ𝐹௡

𝐹௙ = 0.2(147)

𝐹௙ = 29.4𝑁

                   𝐹 = 𝑚𝑎
        𝐹௣ − 𝐹௙ = 𝑚𝑎

100 − 29.4 = 15𝑎

                  𝑎 = 4.71
𝑚

𝑠ଶ
⎯⎯

𝑊௡ = 𝑊௣ − 𝑤௙

𝑊௡ = 2000 − 588
𝑊௡ = 1412𝐽

𝐹௙

Work by Pull
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𝑃𝑜𝑤𝑒𝑟: 𝑇ℎ𝑒 𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑡𝑜 𝑑𝑜 𝑊𝑜𝑟𝑘 𝑖𝑛 𝑊𝑎𝑡𝑡𝑠

𝑃 =
𝐽

𝑠
⎯ = 𝑊

𝑃 =
𝑊

𝑡
⎯⎯

𝑃 =
30

5
⎯⎯⎯

𝑃 = 6 𝑊

𝐻𝑜𝑤 𝑚𝑢𝑐ℎ 𝑃𝑜𝑤𝑒𝑟 𝑖𝑓 30 𝐽 𝑜𝑓 𝑊𝑜𝑟𝑘 𝑖𝑠 𝑑𝑜𝑛𝑒 𝑜𝑛 𝑎𝑛 𝑜𝑏𝑗𝑒𝑐𝑡 𝑓𝑜𝑟 5𝑠? 

𝑃 =
𝑊

𝑡
⎯⎯

𝐹𝑖𝑛𝑑 "P" 𝑖𝑡 𝑡𝑎𝑘𝑒𝑠 𝑎 𝑀𝑜𝑡𝑜𝑟 𝑡𝑜 𝑃𝑢𝑠ℎ 15 𝑘𝑔 𝑜𝑏𝑗𝑒𝑐𝑡 𝑓𝑟𝑜𝑚 𝑟𝑒𝑠𝑡 𝑡𝑜 15
𝑚

𝑠
⎯⎯𝑜𝑣𝑒𝑟 𝑎 𝑑 =  37.5 𝑚 𝑖𝑛 5 𝑠?

𝑃 =
𝑊

𝑡
⎯⎯

𝑃 =
1687.5

5
⎯⎯⎯⎯⎯⎯

𝑃 = 337.5 𝑊

𝐹 = 𝑚𝑎
𝐹 = 15(3)
𝐹 = 45 𝑁

𝑊 = 𝐹𝑑
𝑊 = 𝐹𝑑
𝑊 = 45(37.5)
𝑊 = 1687.5 𝐽

𝑣௙ = 𝑣௜ + 𝑎𝑡

𝑣௙ = 𝑎𝑡

  𝑎 =
𝑣௙

𝑡
⎯⎯

  𝑎 =
15

5
⎯⎯⎯

  𝑎 = 3
𝑚

𝑠ଶ
⎯⎯

𝑊ℎ𝑎𝑡 𝑖𝑠 𝑡ℎ𝑒 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 𝑜𝑓 𝑡ℎ𝑒 
𝑀𝑜𝑡𝑜𝑟 𝑖𝑓 𝑖𝑡 𝑠𝑎𝑦𝑠 500 𝑊 𝑜𝑛 𝑡ℎ𝑒 𝑠𝑖𝑑𝑒?

𝐸௙௙ =
𝑃𝑜𝑤𝑒𝑟 𝑂𝑢𝑡

 𝑃𝑜𝑤𝑒𝑟 𝐼𝑛
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝐸௙௙ =
𝑃௢௨௧

𝑃௜௡
⎯⎯⎯⎯

𝐸௙௙ =
375

500
⎯⎯⎯

𝐸௙௙ = 75% 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 

𝑑 = 37.5𝑚

𝑣 = 0 𝑣 = 15

15 15

𝑡 = 5𝑠

𝐷𝑦𝑛𝑎𝑚𝑖𝑐𝑠 − 𝑊𝑜𝑟𝑘 −
𝑃𝑜𝑤𝑒𝑟 − 𝐾𝑖𝑛𝑒𝑚𝑎𝑡𝑖𝑐𝑠 𝐿𝑖𝑛𝑘

𝑑 = 𝑣௜ +
1

2
⎯⎯𝑎𝑡ଶ

𝑑 =
1

2
⎯⎯(3)(5)ଶ

𝑑 = 37.5𝑚!
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