
+

𝑇ℎ𝑒 𝐿𝑎𝑤 𝑜𝑓 𝑡ℎ𝑒 𝐶𝑜𝑛𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑀𝑜𝑚𝑒𝑛𝑡𝑢𝑚: 𝑀𝑜𝑚𝑒𝑛𝑡𝑢𝑚 𝑚𝑢𝑠𝑡 𝑏𝑒 𝑐𝑜𝑛𝑠𝑒𝑟𝑣𝑒𝑑!

𝐴 𝐶𝑢𝑒 𝐵𝑎𝑙𝑙 𝑖𝑠 𝑠ℎ𝑜𝑡𝑡 𝑤𝑖𝑡ℎ 𝑎 𝑝 =  5
𝑘𝑔𝑚

𝑠
⎯⎯⎯⎯ 𝑎𝑡 𝑡ℎ𝑒 𝐸𝑖𝑔ℎ𝑡 𝐵𝑎𝑙𝑙 𝑎𝑡 𝑅𝑒𝑠𝑡. 𝑇ℎ𝑒 𝐶𝑢𝑒 𝐵𝑎𝑙𝑙 𝑐𝑜𝑚𝑒𝑠

𝑡𝑜 𝑎 𝑆𝑡𝑜𝑝, 𝑡ℎ𝑒 𝐸𝑖𝑔ℎ𝑡 𝑏𝑎𝑙𝑙 𝑤𝑖𝑙𝑙 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑒 𝑤𝑖𝑡ℎ 𝑎 𝑝 =  5
𝑘𝑔𝑚

𝑠
⎯⎯⎯⎯. 𝐹𝑖𝑛𝑑 ∆𝑝 𝑜𝑓 𝐸𝑖𝑔ℎ𝑡 𝑏𝑎𝑙𝑙 𝑎𝑛𝑑 𝐶𝑢𝑒 𝑏𝑎𝑙𝑙?

𝐵𝑒𝑓𝑜𝑟𝑒 𝐴𝑓𝑡𝑒𝑟

8 8

𝑝௖ = 5
𝑘𝑔𝑚

𝑠
⎯⎯⎯⎯ 𝑝଼ = 0

𝑝଼ = 5
𝑘𝑔𝑚

𝑠
⎯⎯⎯⎯

𝑝௖ = 0

          ∆𝑝௖ = ∆𝑝଼

𝑝௙௖ − 𝑝௜௖ = 𝑝௙଼ − 𝑝௜଼

       0 − 5 = 5 − 0

 −5
𝑘𝑔𝑚

𝑠
⎯⎯⎯⎯ = 5

𝑘𝑔𝑚

𝑠
⎯⎯⎯⎯

𝐸𝑞𝑢𝑎𝑙 𝑎𝑛𝑑 𝑂𝑝𝑝𝑜𝑠𝑖𝑡𝑒

∆𝑝௖ = 𝑝௙௖ − 𝑝௜௖

∆𝑝௖ = 0 − 5

∆𝑝௖ = −5
𝑘𝑔𝑚

𝑠
⎯⎯⎯⎯

∆𝑝଼ = 𝑝௙଼ − 𝑝௜଼

∆𝑝଼ = 5 − 0

∆𝑝଼ = 5
𝑘𝑔𝑚

𝑠
⎯⎯⎯⎯

𝐴 𝐵𝑢𝑙𝑙𝑒𝑡 𝑖𝑠 𝑓𝑖𝑟𝑒𝑑 𝑓𝑟𝑜𝑚 𝑎 𝐺𝑢𝑛 𝑤𝑖𝑡ℎ 𝑎 𝑝 =  85
𝑘𝑔𝑚

𝑠
⎯⎯⎯⎯.  𝑊ℎ𝑎𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑟𝑒𝑐𝑜𝑖𝑙 𝑀𝑜𝑚𝑒𝑛𝑡𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝐺𝑢𝑛.

𝑝௚ = −85
𝑘𝑔𝑚

𝑠
⎯⎯⎯⎯

𝐺𝑢𝑛

𝑀𝑜𝑚𝑒𝑛𝑡𝑢𝑚 𝐵𝑒𝑓𝑜𝑟𝑒 = 𝑀𝑜𝑚𝑒𝑛𝑡𝑢𝑚 𝐴𝑓𝑡𝑒𝑟

                        𝑝௜ = 𝑝௙

             𝑝ଵ௜+𝑝ଶ௜ = 𝑝ଵ௙ + 𝑝ଶ௙

𝑚ଵ𝑣ଵ௜ + 𝑚ଶ𝑣ଶ௜ = 𝑚ଵ𝑣ଵ௙ + 𝑚ଶ𝑣ଶ௙

                  5 + 0 = 0 + 5
                          5 = 5

𝐵𝑒𝑓𝑜𝑟𝑒 𝐴𝑓𝑡𝑒𝑟

𝑝ா = 650
𝑘𝑔𝑚

𝑠
⎯⎯⎯⎯ 𝑝ௐ = −440

𝑝 = 210
𝑘𝑔𝑚

𝑠
⎯⎯⎯⎯

𝐵𝑒𝑓𝑜𝑟𝑒
𝐴𝑓𝑡𝑒𝑟

𝑝ெ = 650 𝑝஽ = 440 𝑝ெ = −180

  𝑝௜ெ + 𝑝௜஽ = 𝑝௙ெ + 𝑝௙஽

650 − 440 = −180 + 𝑝௙ெ

             𝑝௙஽ = 390
𝑘𝑔𝑚

𝑠
⎯⎯⎯⎯ 𝑝஽ = 390

𝑘𝑔𝑚

𝑠
⎯⎯⎯⎯

          𝑝 + 𝑝 = 𝑝
650 − 440 = 210𝑁𝑠 𝐸𝑎𝑠𝑡

Before=After

Before=After

𝐼𝑓 𝑡ℎ𝑒𝑦 𝐵𝑜𝑢𝑛𝑐𝑒 𝑜𝑓𝑓 𝑒𝑎𝑐ℎ 𝑜𝑡ℎ𝑒𝑟, 𝑎𝑛𝑑 𝑀𝑎𝑟𝑖𝑒ᇱ𝑠 𝑝 = −180
𝑘𝑔𝑚

𝑠
⎯⎯⎯⎯, 𝐹𝑖𝑛𝑑 𝐷𝑜𝑢𝑔ᇱ𝑠 𝑓𝑖𝑛𝑎𝑙 𝑝?

A Marie with a p= 650 Ns moving East, collides with a Doug with a p=440 Ns moving West.  
If they Stick together, what is their Final Momentum?

Bullet 𝐺𝑢𝑛 Bullet

𝑝 =  85
𝑘𝑔𝑚

𝑠
⎯⎯⎯⎯

𝑝 = 0 𝑝 = 0

𝑝 + 𝑝 = 𝑝 + 𝑝
0 + 0 = −85 + 85

Left=Right
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