
𝐹௚: 𝑆𝑡𝑟𝑎𝑖𝑔ℎ𝑡 

      𝐷𝑜𝑤𝑛

: 𝑃𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 
(90଴) 𝑡𝑜 𝑆𝑢𝑟𝑓𝑎𝑐𝑒

: 𝑃𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑡𝑜
 𝑆𝑢𝑟𝑓𝑎𝑐𝑒

𝜃 = 30଴

𝜃
𝛽

𝛽

𝐹௚ = 𝑚𝑔

𝐹௚ = 15(9.8)

𝐹௚ = 147

15

𝐹௫ = 𝐹௚𝑠𝑖𝑛𝜃

𝐹௫ = 𝑚𝑔𝑠𝑖𝑛30
𝐹௫ = 147(.5)
𝐹௫ = 73.5

𝐹௫ = 73.5

𝐹௚ = 147

𝐹𝐵𝐷

𝐹௫ = 73.5

𝐹௙ = 0

𝑊ℎ𝑎𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎 15 𝑘𝑔 𝑏𝑙𝑜𝑐𝑘 𝑠𝑙𝑖𝑑𝑖𝑛𝑔 𝑑𝑜𝑤𝑛 𝑎 30଴𝑠𝑙𝑜𝑝𝑒?  𝐼𝑔𝑛𝑜𝑟𝑒 𝐹𝑟𝑖𝑐𝑡𝑖𝑜𝑛.

             𝐹 = 𝑚𝑎
  𝐹௫ − 𝐹௙ = 𝑚𝑎

73.5 − 0 = 15𝑎

              𝑎 = 4.9
𝑚

𝑠ଶ
⎯⎯

𝜃 = 30଴

𝜃
𝛽

𝛽

𝐹௚ = 𝑚𝑔

𝐹௚ = 15(9.8)

𝐹௚ = 147

15

𝐹௫ = 𝐹௚𝑠𝑖𝑛𝜃

𝐹௫ = 𝑚𝑔𝑠𝑖𝑛30
𝐹௫ = 147(.5)
𝐹௫ = 73.5

𝐹௫ = 73.5

𝐹௬ = 127.3

𝐹௚ = 147

𝐹௬ = 𝐹௚𝑐𝑜𝑠𝜃

𝐹௬ = 𝑚𝑔𝑐𝑜𝑠𝜃

𝐹௬ = 147(.866)

𝐹௬ = 127.3 𝑁

𝐹𝐵𝐷
𝐹௡ = 127.3𝑁

𝐹௫ = 73.5

𝐹௙ = 38.19

𝑊ℎ𝑎𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎 15 𝑘𝑔 𝑏𝑙𝑜𝑐𝑘 𝑠𝑙𝑖𝑑𝑖𝑛𝑔 𝑑𝑜𝑤𝑛 𝑎 30଴𝑠𝑙𝑜𝑝𝑒 𝑤𝑖𝑡ℎ µ = 0.3.

                      𝐹 = 𝑚𝑎
             𝐹௫−𝐹௙ = 𝑚𝑎

73.5 − 38.19 = 15𝑎

                      𝑎 = 2.35
𝑚

𝑠ଶ
⎯⎯

𝐹௙ = µ𝐹௡

𝐹௙ = 0.3(127.3)

𝐹௙ = 38.19

µ = 0.3

µ = 0

𝐹௚

𝐹௚

𝐹௡

𝐹௡

𝐹௙

𝐹௙ = µ𝐹௡ ;  µ = 0

𝐹௙ = 0 

(𝐹௡ 𝑢𝑠𝑒𝑙𝑒𝑠𝑠)

See Below
𝐹௡ = 127.3𝑁

P12 - 3.6 - Dynamics Fric Slope Notes

   Dyn Page 1    



𝜃 = 30଴

𝜃
𝛽

𝛽

𝐹௚ = 𝑚𝑔

𝐹௚ = 15(9.8)

𝐹௚ = 147

15

𝐹௫ = 𝐹௚𝑠𝑖𝑛𝜃

𝐹௫ = 𝑚𝑔𝑠𝑖𝑛30
𝐹௫ = 147(.5)
𝐹௫ = 73.5

𝐹௫ = 73.5

𝐹௚ = 147

𝐹𝐵𝐷

𝐹௙ = 0

𝐻𝑜𝑤 𝑚𝑢𝑐ℎ 𝑓𝑜𝑟𝑐𝑒 𝑖𝑠 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑡𝑜 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑒 𝑎 15 𝑘𝑔 𝑜𝑏𝑗𝑒𝑐𝑡 𝑎𝑡 2
௠

௦మ⎯⎯u𝑝 𝑎 𝑠𝑙𝑜𝑝𝑒 30଴ 𝑤𝑖𝑡ℎ  µ = 0 ?

                     𝐹 = 𝑚𝑎
𝐹௣ − 𝐹௫ − 𝐹௙ = 𝑚𝑎

     𝐹௣ − 73.5 = 15(2)

                   𝐹௣ = 103.5 𝑁

𝜃 = 30଴

𝜃
𝛽

𝛽

𝐹௚ = 𝑚𝑔

𝐹௚ = 15(9.8)

𝐹௚ = 147

15

𝐹௫ = 𝐹௚𝑠𝑖𝑛𝜃

𝐹௫ = 𝑚𝑔𝑠𝑖𝑛30
𝐹௫ = 147(.5)
𝐹௫ = 73.5

𝐹௫ = 73.5

𝐹௬ = 127.3

𝐹௚ = 147

𝐹௬ = 𝐹௚𝑐𝑜𝑠𝜃

𝐹௬ = 𝑚𝑔𝑐𝑜𝑠𝜃

𝐹௬ = 147(.866)

𝐹௬ = 127.3 𝑁

𝐹𝐵𝐷𝐹௡ = 127.3

𝐹௫ = 73.5

𝐹௙ = 38.19

                               𝐹 = 𝑚𝑎
            𝐹௣ −  𝐹௫−𝐹௙ = 𝑚𝑎

𝐹௣ − 73.5 − 38.19 = 15(2)

                      𝐹௣ = 141.69 𝑁

𝐹௙ = µ𝐹௡

𝐹௙ = 0.3(127.3)

𝐹௙ = 38.19

µ=0.3

𝐹௫ = 73.5

𝐹௣

𝐻𝑜𝑤 𝑚𝑢𝑐ℎ 𝑓𝑜𝑟𝑐𝑒 𝑖𝑠 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑡𝑜 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑒 𝑎 15 𝑘𝑔 𝑜𝑏𝑗𝑒𝑐𝑡 𝑎𝑡 2
𝑚

𝑠ଶ
⎯⎯ 𝑢𝑝 𝑎 𝑠𝑙𝑜𝑝𝑒 30଴ 𝑤𝑖𝑡ℎ µ = 0.3 ?

𝐹௣

+

𝐹௚

𝐹௡

𝐹௚

𝐹௡

𝐹௙

𝐹௣

𝐹௣
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𝜃 = 30଴

𝜃
𝛽

𝛽

𝐹௚ଶ = 𝑚𝑔

𝐹௚ଶ = 15(9.8)

𝐹௚ଶ = 147

15

𝐹௫ = 𝐹௚𝑠𝑖𝑛𝜃

𝐹௫ = 𝑚𝑔𝑠𝑖𝑛30
𝐹௫ = 147(.5)
𝐹௫ = 73.5

𝐹௫ = 73.5

𝐹௬ = 127.3

𝐹௚ = 147

𝐹௬ = 𝐹௚𝑐𝑜𝑠𝜃

𝐹௬ = 𝑚𝑔𝑐𝑜𝑠𝜃

𝐹௫ = 147(.866)
𝐹௬ = 127.3 𝑁

𝐹௡ = 127.3

𝐹௫ = 73.5

𝐹௙ = 38.19

                                            𝐹 = 𝑚𝑎
  𝐹௚ଵ − 𝑇ଵ + 𝑇ଶ − 𝐹௫ − 𝐹௙ = 𝑚𝑎

         245 − 73.5 − 38.19 = 40𝑎

                       𝑎 = 3.3
𝑚

𝑠ଶ
⎯⎯

𝐹௙ = µ𝐹௡

𝐹௙ = 0.3(127.3)

𝐹௙ = 38.19
µ=0.3

𝑇ଶ

25

𝐹௚ଵ = 𝑚𝑔

𝐹௚ଵ = 25(9.8)

𝐹௚ଵ = 245

𝑇ଵ

𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑦𝑠𝑡𝑒𝑚 𝑎𝑛𝑑 𝑡ℎ𝑒 𝑡𝑒𝑛𝑠𝑖𝑜𝑛 𝑇ଵ𝑎𝑛𝑑 𝑇ଶ.

              𝐹 = 𝑚𝑎
  𝐹𝑔 − 𝑇ଵ = 𝑚𝑎
245 − 𝑇ଵ = 25 × 3.3
             𝑇ଵ = 162.5 𝑁

                   𝐹 = 𝑚𝑎
        𝑇ଶ − 𝐹௫ − 𝐹௙ = 𝑚𝑎

 𝑇ଶ − 73.5 − 38.19 = 15 × 3.3
                  𝑇ଶ = 161.19 𝑁

𝑀𝑎𝑠𝑠 1𝑀𝑎𝑠𝑠 2

1
2

𝜃 = 30଴

𝜃
𝛽

𝛽

𝐹௚ଵ = 𝑚𝑔

𝐹௚ଵ = 150(9.8)

𝐹௚ଵ = 1470

150

𝐹௫ = 𝐹௚𝑠𝑖𝑛𝜃

𝐹௫ = 𝑚𝑔𝑠𝑖𝑛30
𝐹௫ = 1470(.5)
𝐹௫ = 735

𝐹௫ = 735

𝐹௬ = 1273.06

𝐹௚ = 147

𝐹௬ = 𝐹௚𝑐𝑜𝑠𝜃

𝐹௬ = 𝑚𝑔𝑐𝑜𝑠𝜃

𝐹௬ = 1470(.866)

𝐹௬ = 1273.06 𝑁

𝐹௡ = 1273.06

𝐹௫ = 735

𝐹௙ = 381.92

                                           𝐹 = 𝑚𝑎
 𝐹௫ − 𝐹௙ − 𝑇ଶ + 𝑇ଵ − 𝐹௚ଶ = 𝑚𝑎

       735 − 381.92 − 245 = 40𝑎
                                          𝐹௣ = 2.7 𝑁

𝐹௙ = µ𝐹௡

𝐹௙ = 0.3(1273.06)

𝐹௙ = 381.92

µ=0.3

𝑇ଶ

25

𝐹௚ଶ = 𝑚𝑔

𝐹௚ଶ = 25(9.8)

𝐹௚ଶ = 245

𝑇ଵ

              𝐹 = 𝑚𝑎
   𝑇ଶ − 𝐹௚ = 𝑚𝑎

𝑇ଶ − 245 = 25(2.7)
             𝑇ଵ = 312.5 𝑁

                                   𝐹 = 𝑚𝑎
              𝐹௫ − 𝐹௙ − 𝑇ଶ = 𝑚𝑎

 735 − 381.92 − 𝑇ଶ = 15(2.7)
                                 𝑇ଶ = 313.5 𝑁

𝑀𝑎𝑠𝑠 2
𝑀𝑎𝑠𝑠 1

1
2

𝐹௚ଵ ≫ 𝐹௚ଶ

𝐹௚ଵ > 𝐹௚ଶ
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