
𝜏 = 𝐹||𝑑𝑇𝑜𝑟𝑞𝑢𝑒 = 𝐹𝑜𝑟𝑐𝑒 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟|| 𝑡𝑜 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑓𝑟𝑜𝑚 𝑝𝑖𝑣𝑜𝑡

5025 5 𝑚10 𝑚

𝜏 = 𝐹𝑑
𝜏 = 𝑚𝑔𝑑
𝜏 = 50(9.8)(5)
𝜏 = 2450 𝑁𝑚

;  𝐹𝑑 = 𝑁𝑚

𝜏 = 𝐹𝑑
𝜏 = 𝑚𝑔𝑑
𝜏 = 25(9.8)(10)
𝜏 = 2450 𝑁𝑚

𝐶𝑙𝑜𝑐𝑘𝑤𝑖𝑠𝑒
  𝑇𝑜𝑟𝑞𝑢𝑒

𝐶𝑜𝑢𝑛𝑡𝑒𝑟 −
𝐶𝑙𝑜𝑐𝑘𝑤𝑖𝑠𝑒
   𝑇𝑜𝑟𝑞𝑢𝑒

𝐹௡ = 735 𝑁

𝑃𝑖𝑣𝑜𝑡

   𝜏௖௖ = 𝜏௖

𝐹௖௖𝑑 = 𝐹௖𝑑

𝐻𝑜𝑤 𝑚𝑢𝑐ℎ 𝑇𝑜𝑟𝑞𝑢𝑒 𝑐𝑎𝑛 𝑎 100 𝑁
𝑓𝑜𝑟𝑐𝑒 𝑑𝑜 𝑜𝑛 𝑎 0.15 𝑚 𝑤𝑟𝑒𝑛𝑐ℎ?

0.15 𝑚 𝜏 = 𝐹𝑑
𝜏 = 100(0.15)
𝜏 = 15 𝑁𝑚

𝑃𝑖𝑣𝑜𝑡

𝜏 = 𝐹𝑑𝑠𝑖𝑛∗𝜃

Balanced!

𝐹௚ = 𝑚𝑔

𝐹௚ = 25(9.8)

𝐹௚ = 245𝑁

𝐹௚ = 𝑚𝑔

𝐹௚ = 50(9.8)

𝐹௚ = 490𝑁

 𝐹௨௣ = 𝐹ௗ௢௪௡

735 = 245 + 490

10050

𝐹௡ = 14700 𝑁

How far from the Pivot is the 100 kg block so the system is in equilibrium?What is the upward 
force on the pivot?

         𝜏௖ = 𝜏௖௖

      𝐹||𝑑 = 𝐹||𝑑

9800𝑑 = 4900(2)
          𝑑 = 1𝑚

2 𝑚 𝑑 = ? = 1𝑚

𝐹௚ = 𝑚𝑔

𝐹௚ = 100(9.8)

𝐹௚ = 9800 𝑁

𝐹௚ = 𝑚𝑔

𝐹௚ = 50(9.8)

𝐹௚ = 4900 𝑁

𝑇𝑜𝑟𝑞𝑢𝑒 𝑎𝑡 𝑃𝑖𝑣𝑜𝑡 = 0 
; 𝑑 = 0!

𝑃𝑖𝑣𝑜𝑡

Teeter-totter

Force 
was for 
Fun!C=CC

Up=Down

C=CC

𝐹௚ = 𝑚𝑔

𝐹௚ = 25(9.8)

𝐹௚ = 245𝑁

1.2𝑚 

Find the Tension in the string. Ignore mass of the pole. 

𝑇 = ? = 147𝑁

𝑃𝑜𝑙𝑒

𝑆𝑡𝑟𝑖𝑛𝑔

𝐶𝑒𝑖𝑙𝑖𝑛𝑔
𝑊𝑎𝑙𝑙

             𝜏௖ = 𝜏௖௖

          𝐹௚𝑑 = 𝑇𝑑

245(1.2) = 𝑇(2)
              𝑇 = 147 𝑁

𝑃𝑖𝑣𝑜𝑡

𝑊ℎ𝑎𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑓𝑜𝑟𝑐𝑒 𝑜𝑛 𝑡ℎ𝑒 𝑤𝑎𝑙𝑙 𝑏𝑦
𝑡ℎ𝑒 𝑝𝑜𝑙𝑒?

      𝐹௨௣ = 𝐹ௗ௢௪௡

𝐹௪ + 𝑇 = 𝐹௚

        𝐹௪ = 𝐹௚ − 𝑇 

        𝐹௪ = 245 − 147
        𝐹௪ = 98 𝑁

𝐼𝑓 𝑃𝑜𝑙𝑒 ℎ𝑎𝑠 𝑚𝑎𝑠𝑠:
𝜏 = 𝐹௚||𝑑 𝑖𝑠 𝑎𝑡 𝑐𝑒𝑛𝑡𝑟𝑒

25

0.8𝑚

Up=DownC=CC
You choose the location of the Pivot. Draw a Triangle!

𝐹௪ =? = 98𝑁

𝐹 = 0𝑁
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𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑇𝑒𝑛𝑠𝑖𝑜𝑛 𝑡ℎ𝑒 𝑠𝑡𝑟𝑖𝑛𝑔 𝑎𝑛𝑑 𝑓𝑜𝑟𝑐𝑒 𝑜𝑛 𝑡ℎ𝑒 𝑝𝑜𝑙𝑒/𝑤𝑎𝑙𝑙.

𝐹ଵ

𝑇ଶ

+

𝐹௚ = 𝑚𝑔

𝐹௚ = 25(9.8)

𝐹௚ = 245

25

𝑇ଶ௬ = 245
 𝑂 = 𝐻𝑠𝑖𝑛𝜃
 𝑇ଶ௬ = 𝑇ଶ𝑠𝑖𝑛𝜃

𝑇ଶ =
𝑇ଶ௬

𝑠𝑖𝑛𝜃
⎯⎯⎯⎯

𝑇ଶ =
245

𝑠𝑖𝑛40
⎯⎯⎯⎯⎯

𝑇ଶ = 381.15𝑁

40௢

     𝐴 = 𝐻𝑐𝑜𝑠𝜃
 𝑇ଶ௫ = 𝑇ଶ𝑐𝑜𝑠𝜃
𝑇ଶ௫ = 381.15𝑐𝑜𝑠40
𝑇ଶ௫ = 291.86𝑁

40௢

245
381.15

𝐹ଵ = 𝑇ଶ௫

𝐹ଵ = 291.86𝑁

35଴

𝐹௚ = 𝑚𝑔

𝐹௚ = 25(9.8)

𝐹௚ = 245

𝑇ଵ௫ = 𝑇ଵ𝑐𝑜𝑠𝜃ଵ

𝑇ଵ௬ = 𝑇ଵ𝑠𝑖𝑛𝜃ଵ

𝑇ଶ௫ = 𝑇ଶ𝑐𝑜𝑠𝜃ଶ

𝑇ଶ௬ = 𝑇ଶ𝑠𝑖𝑛𝜃ଶ

                                   𝑇ଵ௬ + 𝑇ଶ௬ = 𝐹௚

                  𝑇ଵ𝑠𝑖𝑛𝜃ଵ + 𝑇ଶ𝑠𝑖𝑛𝜃ଶ = 245
                 𝑇ଵ𝑠𝑖𝑛35 + 𝑇ଶ𝑠𝑖𝑛25 = 245

ቆ
𝑇ଶ𝑐𝑜𝑠25

𝑐𝑜𝑠35
⎯⎯⎯⎯⎯⎯⎯ቇ 𝑠𝑖𝑛35 + 𝑇ଶ𝑠𝑖𝑛25 = 245

          0.6346 𝑇ଶ + 0.4226 𝑇ଶ = 245
                                     1.057 𝑇ଶ = 245
                                                  𝑇ଶ= 231.74 𝑁

         𝑇ଵ௫ = 𝑇ଶ௫

𝑇ଵ𝑐𝑜𝑠𝜃ଵ = 𝑇ଶ𝑐𝑜𝑠𝜃ଶ

𝑇ଵ𝑐𝑜𝑠35 = 𝑇ଶ𝑐𝑜𝑠25

            𝑇ଵ =
𝑇ଶ𝑐𝑜𝑠25

𝑐𝑜𝑠35
⎯⎯⎯⎯⎯⎯⎯

𝑇ଵ =
(231.74)𝑐𝑜𝑠25

𝑐𝑜𝑠35
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑇ଵ = 256.4𝑁

𝑇ଵ

𝑇ଶ

25

25௢

𝐴 =
𝑂

𝑡𝑎𝑛𝜃
⎯⎯⎯⎯⎯

𝐹ଵ =
𝑚𝑔

𝑡𝑎𝑛𝜃
⎯⎯⎯⎯⎯

𝐹ଵ =
25(9.8)

𝑡𝑎𝑛40
⎯⎯⎯⎯⎯⎯⎯

𝐹ଵ = 291.86𝑁

291.86

25௢

𝑇ଵ 𝑇ଶ

35଴

1 2

25௢

35௢

245

𝑇ଵ

𝑇ଶ

55଴90௢ − 35௢ = 55௢

65௢

   
𝑎

𝑠𝑖𝑛𝐴
⎯⎯⎯⎯ =

𝑏

𝑠𝑖𝑛𝐵
⎯⎯⎯⎯

 
𝑇ଵ

𝑠𝑖𝑛65
⎯⎯⎯⎯⎯ =

𝐹௚

𝑠𝑖𝑛60
⎯⎯⎯⎯⎯

       𝑇ଵ =
𝐹௚

𝑠𝑖𝑛60
⎯⎯⎯⎯⎯× 𝑠𝑖𝑛65

       𝑇ଵ = 256.4 𝑁

 
𝑇ଶ

𝑠𝑖𝑛55
⎯⎯⎯⎯⎯ =

𝐹௚

𝑠𝑖𝑛60
⎯⎯⎯⎯⎯

        𝑇ଶ =
𝐹௚

𝑠𝑖𝑛60
⎯⎯⎯⎯⎯× 𝑠𝑖𝑛55

        𝑇ଵ = 231.74 𝑁

60௢

180௢ − 55௢ − 65௢ = 60௢

Sin Law

Up=Down

Left=Right

Up=Down
Left=Right

𝐶𝑒𝑖𝑙𝑖𝑛𝑔

𝐶𝑒𝑖𝑙𝑖𝑛𝑔

𝑊𝑎𝑙𝑙

String

Pole
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𝐴 2800 𝑘𝑔 𝑡𝑜𝑤𝑒𝑟 𝑖𝑠 𝑠𝑢𝑠𝑝𝑒𝑛𝑑𝑒𝑑 𝑜𝑛 8800 𝑘𝑔 𝑏𝑟𝑖𝑑𝑔𝑒. 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝐹𝑜𝑟𝑐𝑒 𝑜𝑛 𝑒𝑎𝑐ℎ 𝑃𝑖𝑙𝑙𝑎𝑟.

    𝜏௖௖ = 𝜏௖ + 𝜏௖

  𝐹ଶ𝑑ଵ = 𝐹||𝑔 + 𝐹||𝑔

𝐹ଶ(1) = 8624(4) + 2744(3)
      𝐹ଶ = 53704 𝑁 𝐹௚ = 𝑚𝑔

𝐹௚ = 880(9.8)

𝐹௚ = 8624𝑁

𝐹௚ = 𝑚𝑔

𝐹௚ = 280(9.8)

𝐹௚ = 2744𝑁

          𝐹ଵ+𝐹ଶ = 𝐹௚ + 𝐹௚

𝐹ଵ + 53704 = 8624 + 2744
               𝐹ଵ = 6027 𝑁

𝐴 280 𝑘𝑔 𝑡𝑜𝑤𝑒𝑟 𝑖𝑠 𝑠𝑢𝑠𝑝𝑒𝑛𝑑𝑒𝑑 𝑜𝑛 880 𝑘𝑔 𝑏𝑟𝑖𝑑𝑔𝑒. 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝐹𝑜𝑟𝑐𝑒 𝑜𝑛 𝑒𝑎𝑐ℎ 𝑃𝑖𝑙𝑙𝑎𝑟.

280

880
3 𝑚1 𝑚4 𝑚

𝐹ଵ
𝐹ଶ

     𝜏௖௖ = 𝜏௖ + 𝜏௖

    𝐹ଵ𝑑 = 𝐹||𝑑 + 𝐹||𝑑

𝐹ଵ(8) = 8624(4) + 2744(3)
      𝐹ଵ = 5341 𝑁

𝐹௚ = 𝑚𝑔

𝐹௚ = 880(9.8)

𝐹௚ = 8624𝑁

𝐹௚ = 𝑚𝑔

𝐹௚ = 280(9.8)

𝐹௚ = 2744𝑁

The pivot force is not 
considered in this 
calculation

          𝐹ଵ+𝐹ଶ = 𝐹௚ + 𝐹௚

5341 + 𝐹ଶ = 8624 + 2744
               𝐹ଶ = 6027 𝑁

𝑈𝑠𝑒 𝐹𝑜𝑟𝑐𝑒 𝑃𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑡𝑜 𝑏𝑒𝑎𝑚

C=CC

Up=Down

280

880

3 𝑚1 𝑚 4 𝑚

𝐹ଵ 𝐹ଶC=CC Up=Down
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