
STATICS
Chapter 9



• Statics is the study of what does it take to keep something staying the 
way it is. From what we have learned already we know the net force 
on an object must be zero or it will accelerate.

• This is called being in equilibrium when there is no net force on an 
object.

EQUILIBRIUM



TORQUE

• However, this is not enough to keep an object 
static.  The hokey stick has net force equal zero 
in both cases. But in the bottom example the 
stick will rotate.

• A force that causes an object to rotate is called a 
torque.  Thus we see to have equilibrium we also 
need the net torque on an object to be zero.



TORQUE 
• The torque on an object depends on force, but it 

also depends on the distance that force is applied 
from the axis of rotation and the direction of the 
force.  We can write 

• where τ is the torque and θ the angle between the 
force and line to the pivot point.

<latexit sha1_base64="2rAtUqOA6tQzCf2WbS/lFQj8UaI=">AAAB/nicdVBNS8NAEN3Ur1q/ouLJy2IRPJWsiNaDUBDFo4L9gCaUzXbTLm42YXcilFDwr3jxoIhXf4c3/40bW0FFHww83pthZl6YSmHA896d0szs3PxCebGytLyyuuaub7RMkmnGmyyRie6E1HApFG+CAMk7qeY0DiVvhzenhd++5dqIRF3DKOVBTAdKRIJRsFLP3fKBZvgE63PfCJX7MORAxz236tU8zyOE4IKQo0PPkuPj+j6pY1JYFlU0xWXPffP7CctiroBJakyXeCkEOdUgmOTjip8ZnlJ2Qwe8a6miMTdB/nn+GO9apY+jRNtSgD/V7xM5jY0ZxaHtjCkMzW+vEP/yuhlE9SAXKs2AKzZZFGUSQ4KLLHBfaM5AjiyhTAt7K2ZDqikDm1jFhvD1Kf6ftPZr5LB2cHVQbZxN4yijbbSD9hBBR6iBLtAlaiKGcnSPHtGTc+c8OM/Oy6S15ExnNtEPOK8fKDeVqg==</latexit>

⌧ = rF sin ✓





How much force (torque) must be applied to the truck to flip it?

mg
Fmass = 15000kg

Looking up properties of an 18 wheeler.

length = 16m
height = 4m

In order for the truck to flip the torque from the force 
F must be greater than the torque from the weight.

⌧ = RF sin ✓ ⌧F =
1

2
hF ⌧W =

1

2
lmg

⌧F > ⌧W =>
1

2
hF >

1

2
4hmg => F > 4mg = 4(15000kg)(9.8m/s2) = 588, 000N

That’s a tremendous amount of force and if you watch the clip carefully you’ll 
see they don’t rotate the truck from the force of the wires, but there is an 
explosion in the middle of the truck that flips in over. Since the explosion 
occurs at half the length its force only need to be mg to overcome gravity.



EXAMPLE 9.1
• She Saw Torques On A Seesaw:  The two children shown in the Figure are balanced on a seesaw 

of negligible mass. (This assumption is made to keep the example simple—more involved examples will 
follow.) The first child has a mass of 26.0 kg and sits 1.60 m from the pivot.(a) If the second child has a 
mass of 32.0 kg, how far is she from the pivot? (b) What is 𝐹p, the supporting force exerted by the pivot?

m1 = 26.0 kg
r1 = 1.6 m

m2 = 32.0 kg
r2 = ?
Fp = ?

<latexit sha1_base64="auPlKojMVuetJSulNP+p29MH1eQ=">AAAB8XicdVBNSwMxEM3Wr1q/qh69BIvgqSRS+nEQCqJ4rGBbsS0lm07bYDa7JFmhLP0XXjwo4tV/481/Y7atoKIPBh7vzTAzz4+kMJaQDy+ztLyyupZdz21sbm3v5Hf3WiaMNYcmD2Wob3xmQAoFTSushJtIAwt8CW3/7iz12/egjQjVtZ1E0AvYSImh4Mw66fainyiwU3xK+vkCKRJCKKU4JbRSJo7UatUTWsU0tRwKaIFGP//eHYQ8DkBZLpkxHUoi20uYtoJLmOa6sYGI8Ts2go6jigVgesns4ik+csoAD0PtSlk8U79PJCwwZhL4rjNgdmx+e6n4l9eJ7bDaS4SKYguKzxcNY4ltiNP38UBo4FZOHGFcC3cr5mOmGbcupJwL4etT/D9pnRRpuVi6KhXq54s4sugAHaJjRFEF1dElaqAm4kihB/SEnj3jPXov3uu8NeMtZvbRD3hvnxY5kJE=</latexit>

Fnet = 0
<latexit sha1_base64="McbEQeeHwBgQ2+VHSd9pP2s6jlI=">AAAB9HicdVDLSgMxFM34tr6qLt0Ei+CqJKX0sRAEEVwq2Ae0Q8mkaRuayYzJHaEM/Q43LhRx68e482/MtBVU9MCFwzn3cu89QaykBUI+vKXlldW19Y3N3Nb2zu5efv+gaaPEcNHgkYpMO2BWKKlFAyQo0Y6NYGGgRCsYX2R+614YKyN9C5NY+CEbajmQnIGT/C6wpJdqAVN8Rnr5AikSQiilOCO0WiGO1Ou1Eq1hmlkOBbTAdS//3u1HPAmFBq6YtR1KYvBTZkByJaa5bmJFzPiYDUXHUc1CYf10dvQUnziljweRcaUBz9TvEykLrZ2EgesMGYzsby8T//I6CQxqfip1nIDQfL5okCgMEc4SwH1pBAc1cYRxI92tmI+YYRxcTjkXwten+H/SLBVppVi+KRfOLxdxbKAjdIxOEUVVdI6u0DVqII7u0AN6Qs/evffovXiv89YlbzFziH7Ae/sEqXySDw==</latexit>

⌧net = 0
<latexit sha1_base64="uXwyjRphxlBuYkB5NPzTWrvgIPY=">AAAB/3icdVDLSgMxFM3UV62vUcGNm2AR3FiSUvpYCAVRXFawD2iHIZOmbWjmQZIRytiFv+LGhSJu/Q13/o2ZtoKKHgj3cM693JvjRYIrjdCHlVlaXlldy67nNja3tnfs3b2WCmNJWZOGIpQdjygmeMCammvBOpFkxPcEa3vj89Rv3zKpeBjc6EnEHJ8MAz7glGgjufbBpRvBU+i7GA5ntWjqGXLtPCoghDDGMCW4UkaG1GrVIq5CnFoGebBAw7Xfe/2Qxj4LNBVEqS5GkXYSIjWngk1zvVixiNAxGbKuoQHxmXKS2f1TeGyUPhyE0rxAw5n6fSIhvlIT3zOdPtEj9dtLxb+8bqwHVSfhQRRrFtD5okEsoA5hGgbsc8moFhNDCJXc3ArpiEhCtYksZ0L4+in8n7SKBVwulK5L+frFIo4sOARH4ARgUAF1cAUaoAkouAMP4Ak8W/fWo/Vivc5bM9ZiZh/8gPX2CZ0+k04=</latexit>

Fp �m1g �m2g = 0
<latexit sha1_base64="Bw4dwegeuDFOV/qOHnqSu8DQtxg=">AAACAHicdZDLSgMxFIYz9VbrrerChZtgEdxYklJ6WQgFEVxWsBdoy5BJM21oMjMkGaEM3fgqblwo4tbHcOfbmGkrqOiBwMf/n8PJ+b1IcG0Q+nAyK6tr6xvZzdzW9s7uXn7/oK3DWFHWoqEIVdcjmgkesJbhRrBupBiRnmAdb3KZ+p07pjQPg1szjdhAklHAfU6JsZKbP5IuhiOoXHwOpVuaYwleIDdfQEWEEMYYpoCrFWShXq+VcA3i1LJVAMtquvn3/jCksWSBoYJo3cMoMoOEKMOpYLNcP9YsInRCRqxnMSCS6UEyP2AGT60yhH6o7AsMnKvfJxIitZ5Kz3ZKYsb6t5eKf3m92Pi1QcKDKDYsoItFfiygCWGaBhxyxagRUwuEKm7/CumYKEKNzSxnQ/i6FP4P7VIRV4rlm3KhcbWMIwuOwQk4AxhUQQNcgyZoAQpm4AE8gWfn3nl0XpzXRWvGWc4cgh/lvH0Cw/6T+w==</latexit>

m1gr1 �m2gr2 = 0

<latexit sha1_base64="DdRkeNhuJ2pzUZ18q+PLGpF1j7w=">AAACBHicdVDLSgMxFM3UV62vUZfdBIvgqkxK6WMhFERwWcE+oB2GTJppQ5OZIckIZejCjb/ixoUibv0Id/6NmbaCih4IHM45l5t7/JgzpR3nw8qtrW9sbuW3Czu7e/sH9uFRV0WJJLRDIh7Jvo8V5SykHc00p/1YUix8Tnv+9CLze7dUKhaFN3oWU1fgccgCRrA2kmcXpVeB5zAVHoJwGJkoFEaZQ+khzy45ZcdxEEIwI6hecwxpNhsV1IAoswxKYIW2Z78PRxFJBA014VipAXJi7aZYakY4nReGiaIxJlM8pgNDQyyoctPFEXN4apQRDCJpXqjhQv0+kWKh1Ez4JimwnqjfXib+5Q0SHTTclIVxomlIlouChEMdwawROGKSEs1nhmAimfkrJBMsMdGmt4Ip4etS+D/pVsqoVq5eV0uty1UdeVAEJ+AMIFAHLXAF2qADCLgDD+AJPFv31qP1Yr0uozlrNXMMfsB6+wSKf5Yo</latexit>

r2 =
m1

m2
r1

<latexit sha1_base64="SPowlhoWXLhB+UQtMflC94FsDDM="></latexit>

=
26kg

32kg
1.6m = 1.30m

<latexit sha1_base64="rv3Alt61PBdV6ZSN1f19RlbCUNU="></latexit>

Fp = m1g +m2g = (26kg)(9.8m/s2) + (32kg)(9.8m/s2) = 568N



EXAMPLE 9.2
• What Force Is Needed to Support a Weight Held Near Its CG? For the 

situation shown in the Figure, calculate: (a) 𝐹𝑅, the force exerted by the right hand, and 

(b) 𝐹𝐿, the force exerted by the left hand. The hands are 0.900 m apart, and the cg of the 
pole is 0.600 m from the left hand. The pole’s mass is 5.00kg.

m = 5.00kg

RRL = 0.900m
RL = 0.600m

FL = ?
FR = ?

<latexit sha1_base64="i76hrNKKylnfuHYRVvGCharWtNM=">AAAB8nicdVBNSwMxEJ312/pV9eglWARPJRHR9iAUBfGoYG2hlpJN0zaYzS7JrFCW/gwvHhTx6q/x5r8x21ZQ0QcDj/dmmJkXJlo5pPQjmJmdm19YXFourKyurW8UN7duXJxaIesi1rFthtxJrYyso0Itm4mVPAq1bIR3Z7nfuJfWqdhc4zCR7Yj3jeopwdFLrfNOZiSOyAmhnWKJlimljDGSE3Z8RD2pVisHrEJYbnmUYIrLTvH9thuLNJIGhebOtRhNsJ1xi0poOSrcpk4mXNzxvmx5angkXTsbnzwie17pkl5sfRkkY/X7RMYj54ZR6DsjjgP328vFv7xWir1KO1MmSVEaMVnUSzXBmOT/k66yUqAeesKFVf5WIgbccoE+pYIP4etT8j+5OSizo/Lh1WGpdjqNYwl2YBf2gcEx1OACLqEOAmJ4gCd4DjB4DF6C10nrTDCd2YYfCN4+AW4pkLg=</latexit>

Fnet = 0
<latexit sha1_base64="7qcUFXk79IEmL1WJQi2/kv4Oi3s=">AAAB9XicdVDLSgMxFM34rPVVdekmWARXJSnSx0IounFZwT6grSWTpm0wkxmSO0oZ+h9uXCji1n9x59+YaSuo6IELh3Pu5d57/EhJC4R8eEvLK6tr65mN7ObW9s5ubm+/acPYcNHgoQpN22dWKKlFAyQo0Y6MYIGvRMu/vUj91p0wVob6GiaR6AVspOVQcgZOuukCi/uJFjDFZ5j0c3lSIIRQSnFKaLlEHKlWK0VawTS1HPJogXo/994dhDwOhAaumLUdSiLoJcyA5EpMs93YiojxWzYSHUc1C4TtJbOrp/jYKQM8DI0rDXimfp9IWGDtJPBdZ8BgbH97qfiX14lhWOklUkcxCM3ni4axwhDiNAI8kEZwUBNHGDfS3Yr5mBnGwQWVdSF8fYr/J81igZYKp1en+dr5Io4MOkRH6ARRVEY1dInqqIE4MugBPaFn79579F6813nrkreYOUA/4L19AgLhkjY=</latexit>

⌧net = 0

<latexit sha1_base64="LDnZw6WfHukyhusoGz124sJP3+o=">AAAB+nicdVDLSgMxFM3UV62vqS7dBIsgiCUppY+FUBSKCxdV7APaMmTStA3NPEgySqn9FDcuFHHrl7jzb8y0FVT0wIXDOfdy7z1uKLjSCH1YiaXlldW15HpqY3Nre8dO7zZUEEnK6jQQgWy5RDHBfVbXXAvWCiUjnitY0x2dx37zlknFA/9Gj0PW9cjA531OiTaSY6erzjU8hlXnEp5AbwBPkWNnUBYhhDGGMcHFAjKkXC7lcAni2DLIgAVqjv3e6QU08pivqSBKtTEKdXdCpOZUsGmqEykWEjoiA9Y21CceU93J7PQpPDRKD/YDacrXcKZ+n5gQT6mx55pOj+ih+u3F4l9eO9L9UnfC/TDSzKfzRf1IQB3AOAfY45JRLcaGECq5uRXSIZGEapNWyoTw9Sn8nzRyWVzI5q/ymcrZIo4k2AcH4AhgUAQVcAFqoA4ouAMP4Ak8W/fWo/Vivc5bE9ZiZg/8gPX2CavDkbU=</latexit>

FR + FL �mg = 0

free to choose pivot
<latexit sha1_base64="6qQ25g3nMUmD2LiLfM1L3OmEzA8=">AAACAHicdZDLSgMxFIYzXmu9jbpw4SZYBDeWpJReFkJREBdd1GIv0JYhk6ZtaOZCkhHK0I2v4saFIm59DHe+jZm2gooeCHz8/zmcnN8NBVcaoQ9raXlldW09tZHe3Nre2bX39psqiCRlDRqIQLZdopjgPmtorgVrh5IRzxWs5Y4vE791x6TigX+rJyHreWTo8wGnRBvJsQ+vnDqsO3G9OoVn0BsarsJziBw7g7IIIYwxTAAXC8hAuVzK4RLEiWUqAxZVc+z3bj+gkcd8TQVRqoNRqHsxkZpTwabpbqRYSOiYDFnHoE88pnrx7IApPDFKHw4CaZ6v4Uz9PhETT6mJ55pOj+iR+u0l4l9eJ9KDUi/mfhhp5tP5okEkoA5gkgbsc8moFhMDhEpu/grpiEhCtcksbUL4uhT+D81cFhey+Zt8pnKxiCMFjsAxOAUYFEEFXIMaaAAKpuABPIFn6956tF6s13nrkrWYOQA/ynr7BCp8lDk=</latexit>

FRRRL �mgRL = 0
<latexit sha1_base64="gLLN01FSua31bcauyJH9A7f7mjU=">AAACB3icdVDLSgMxFM34rPU16lKQi0VwVSZS2roQREFcdKHFaqEdhkyaaUMzD5KMUIbu3Pgrblwo4tZfcOffmNEKKnogcDjnXG7u8RPBlXacN2tqemZ2br6wUFxcWl5ZtdfWL1WcSspaNBaxbPtEMcEj1tJcC9ZOJCOhL9iVPzzO/atrJhWPows9Spgbkn7EA06JNpJnb514TTgACPuQQdNrQDc2ccOyZmMMY88uOWXHcTDGkBNcqzqG7O/X93AdcG4ZlNAEZ5792u3FNA1ZpKkgSnWwk2g3I1JzKti42E0VSwgdkj7rGBqRkCk3+7hjDDtG6UEQS/MiDR/q94mMhEqNQt8kQ6IH6reXi395nVQHdTfjUZJqFtHPRUEqQMeQlwI9LhnVYmQIoZKbvwIdEEmoNtUVTQlfl8L/5HKvjKvlynmldHg0qaOANtE22kUY1dAhOkVnqIUoukF36AE9WrfWvfVkPX9Gp6zJzAb6AevlHdiwl3I=</latexit>

FR = mg
RL

RRL

<latexit sha1_base64="D8OIx4MUtM7AyzcZhVBfyDkoRro="></latexit>

= (5kg)(9.8m/s2)
0.600m

0.900m
= 32.7N

<latexit sha1_base64="7coa9ILvBUUsf+cILkBJL7Iozwc=">AAAB9XicdVDLSgMxFM3UV62vqks3wSK4sSSl9LEQikJx4aKKfUA7Dpk0bUMzD5KMUob+hxsXirj1X9z5N2baCip64MLhnHu59x43FFxphD6s1NLyyupaej2zsbm1vZPd3WupIJKUNWkgAtlxiWKC+6ypuRasE0pGPFewtjs+T/z2HZOKB/6NnoTM9sjQ5wNOiTbSbd25hKfQG8ITWHeunWwO5RFCGGOYEFwuIUOq1UoBVyBOLIMcWKDhZN97/YBGHvM1FUSpLkahtmMiNaeCTTO9SLGQ0DEZsq6hPvGYsuPZ1VN4ZJQ+HATSlK/hTP0+ERNPqYnnmk6P6JH67SXiX1430oOKHXM/jDTz6XzRIBJQBzCJAPa5ZFSLiSGESm5uhXREJKHaBJUxIXx9Cv8nrUIel/LFq2KudraIIw0OwCE4BhiUQQ1cgAZoAgokeABP4Nm6tx6tF+t13pqyFjP74Aest08ALJDr</latexit>

FL = mg � FR

<latexit sha1_base64="EimIXKxgwvZrgUIGY4nlvXGCQx0="></latexit>

= (5kg)(9.8m/s2)� 32.7N = 16.3N



EXAMPLE 9.4
• Muscles Exert Bigger Forces Than You Might 

Think. Calculate the force the biceps muscle must exert to 
hold the forearm and its load as shown in the Figure, and 
compare this force with the weight of the forearm plus its load.

<latexit sha1_base64="Zsa+W+ElNOC4Th0rdcZQVlAu4A0=">AAAB83icdVDLSgMxFL1TX7W+qi7dBIvgqiRS+lgIRUFcVrAPaIeSSVMNZjJDkhHK0N9w40IRt/6MO//GTFtBRQ9cOJxzL/feE8RSGIvxh5dbWl5ZXcuvFzY2t7Z3irt7HRMlmvE2i2SkewE1XArF21ZYyXux5jQMJO8Gd+eZ373n2ohIXdtJzP2Q3igxFoxaJw0uhqnidopOEUbDYgmXMcaEEJQRUqtiRxqN+gmpI5JZDiVYoDUsvg9GEUtCriyT1Jg+wbH1U6qtYJJPC4PE8JiyO3rD+44qGnLjp7Obp+jIKSM0jrQrZdFM/T6R0tCYSRi4zpDaW/Pby8S/vH5ix3U/FSpOLFdsvmicSGQjlAWARkJzZuXEEcq0cLcidks1ZdbFVHAhfH2K/iedkzKplitXlVLzbBFHHg7gEI6BQA2acAktaAODGB7gCZ69xHv0XrzXeWvOW8zsww94b5/HMpDi</latexit>

Fnet = 0
<latexit sha1_base64="VpgA6I/07VVthVfdWo2XMzf0exs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHcWJJS+lgIpWJxWcE+oC1DJk3b0MyDJCOUoSs3/oobF4q49Rvc+Tdm2goqeiC5h3PuJbnHDQVXGqEPa2l5ZXVtPbWR3tza3tm19/abKogkZQ0aiEC2XaKY4D5raK4Fa4eSEc8VrOWOLxK/dcuk4oF/oych63lk6PMBp0QbybGPak4VnsGac2luzyFwOKuuqecQOXYGZRFCGGOYEFwsIEPK5VIOlyBOLIMMWKDu2O/dfkAjj/maCqJUB6NQ92IiNaeCTdPdSLGQ0DEZso6hPvGY6sWzNabwxCh9OAikOb6GM/X7REw8pSaeazo9okfqt5eIf3mdSA9KvZj7YaSZT+cPDSIBdQCTTGCfS0a1mBhCqOTmr5COiCRUm+TSJoSvTeH/pJnL4kI2f53PVKqLOFLgEByDU4BBEVTAFaiDBqDgDjyAJ/Bs3VuP1ov1Om9dshYzB+AHrLdPTY6VOg==</latexit>

FB � FE �mag �mbg = 0
<latexit sha1_base64="k/ldZm8RKwKNTXxRmTvNMNaUR6M=">AAAB+HicdVDLSgMxFM34rPXRqks3wSK4KolIHwuh6MZlBfuAtpRMmrahmcyQ3BHq0C9x40IRt36KO//GTFtBRQ9cOJxzL/fe40dKWiDkw1tZXVvf2MxsZbd3dvdy+f2Dpg1jw0WDhyo0bZ9ZoaQWDZCgRDsyggW+Ei1/cpX6rTthrAz1LUwj0QvYSMuh5Ayc1M/nusDifqIFzPAFJrifL5AiIYRSilNCyyXiSLVaOaMVTFPLoYCWqPfz791ByONAaOCKWduhJIJewgxIrsQs242tiBifsJHoOKpZIGwvmR8+wydOGeBhaFxpwHP1+0TCAmunge86AwZj+9tLxb+8TgzDSi+ROopBaL5YNIwVhhCnKeCBNIKDmjrCuJHuVszHzDAOLqusC+HrU/w/aZ4Vaal4fnNeqF0u48igI3SMThFFZVRD16iOGoijGD2gJ/Ts3XuP3ov3umhd8ZYzh+gHvLdP1QWSkQ==</latexit>

⌧net = 0
<latexit sha1_base64="vTSSRaA4AKQHSQyNs2Z+UaIErOM=">AAACDHicdZDLSgMxFIYz9V5vVZduDhZBEEtSSy8LQRTEpYJVoQ5DJk3b0MyFJCOUoQ/gxldx40IRtz6AO9/GTFtBRQ8EPv7/HE7O78dSaIPxh5Obmp6ZnZtfyC8uLa+sFtbWL3WUKMabLJKRuvap5lKEvGmEkfw6VpwGvuRXfv84869uudIiCi/MIOZuQLuh6AhGjZW8QlF5ZQg8Cl3YBeXtW/Yt71kmcOIdwQFg24VLGGNCCGRAalVsodGol0kdSGbZKqJJnXmF95t2xJKAh4ZJqnWL4Ni4KVVGMMmH+ZtE85iyPu3ylsWQBly76eiYIWxbpQ2dSNkXGhip3ydSGmg9CHzbGVDT07+9TPzLayWmU3dTEcaJ4SEbL+okEkwEWTLQFoozIwcWKFPC/hVYjyrKjM0vb0P4uhT+h8tyiVRLlfNK8fBoEsc82kRbaAcRVEOH6BSdoSZi6A49oCf07Nw7j86L8zpuzTmTmQ30o5y3T5AQl4Y=</latexit>

r2mag + r3mbg � r1FB = 0

<latexit sha1_base64="YlKrT89L74AczwIf2TWYDRP6VRE=">AAACC3icdZDNSgMxFIUz/lv/qi7dXFoERaiTKtouhFJBXFawWqhlyKTpNJjMDElGKIN7N76KGxeKuPUF3Pk2ZtoKKnoh8HHOvdzc48eCa+O6H87E5NT0zOzcfG5hcWl5Jb+6dqGjRFHWpJGIVMsnmgkesqbhRrBWrBiRvmCX/vVx5l/eMKV5FJ6bQcw6kgQh73FKjJW8fOHEq8MRbCmvDNIjEMAOKG/Psg/B9q7yMHj5oltyXR djDBngwwPXQrVaKeMK4MyyVUTjanj596tuRBPJQkMF0bqN3dh0UqIMp4Ld5q4SzWJCr0nA2hZDIpnupMNbbmHTKl3oRcq+0MBQ/T6REqn1QPq2UxLT17+9TPzLayemV+mkPIwTw0I6WtRLBJgIsmCgyxWjRgwsEKq4/SvQPlGEGhtfzobwdSn8DxflEj4o7Z/tF2v1cRxzaAMV0BbC6BDV0ClqoCai6A49oCf07Nw7j86L8zpqnXDGM+voRzlvnyxCl18=</latexit>

FB = (r2mag + r3mbg)/r1
<latexit sha1_base64="OYLT+bPlSDLXBVE8p2O9G1kN3G8="></latexit>

= ((16cm)(2.5kg) + (38cm)(4.0kg))(9.8m/s2)/4.0cm = 470N

<latexit sha1_base64="4simBM5qPoM1jQRm5FfQyOppB5c=">AAACF3icdVBLS0JBFJ7b0+xltWwzJIES3GbMfCwCqU2rMMgHqMnccdTBuQ9m5gYi/os2/ZU2LYpoW7v+TXPVIKM+OPDxfedwzvmcQHClEfq0FhaXlldWY2vx9Y3Nre3Ezm5V+aGkrEJ94cu6QxQT3GMVzbVg9UAy4jqC1ZzBReTX7phU3Pdu9DBgLZf0PN7llGgjtRM2TGXs00EvnSraBfdY3WbS8Aimsjaa185g7sTOX7UTSW QjhDDGMCI4n0OGFIuFDC5AHFkGSTBDuZ34aHZ8GrrM01QQpRoYBbo1IlJzKtg43gwVCwgdkB5rGOoRl6nWaPLXGB4apQO7vjTlaThRf06MiKvU0HVMp0t0X/32IvEvrxHqbqE14l4QaubR6aJuKKD2YRQS7HDJqBZDQwiV3NwKaZ9IQrWJMm5C+P4U/k+qGRvn7Ox1Nlk6n8URA/vgAKQABnlQApegDCqAgnvwCJ7Bi/VgPVmv1tu0dcGazeyBOVjvX6KAmWU=</latexit>

(2.5kg)(9.8m/s2) + (4.0kg)(9.8m/s2) = 63.7N
<latexit sha1_base64="5vgw/s88NjMafAOXE4fllBmMnd0=">AAACAnicdVDLSgMxFM3UV62vqitxEyyCqyFpS6ddCEU3rkoF+4C2lEyatqGZB0lGKENx46+4caGIW7/CnX9jpq2gogcCh3PO5eYeNxRcaYQ+rNTK6tr6Rnozs7W9s7uX3T9oqiCSlDVoIALZdoligvusobkWrB1KRjxXsJY7uUz81i2Tigf+jZ6GrOeRkc+HnBJtpH72KC46qAa7gQnBUsF2ajN4Dh27UO5nc8hGCGGMYUKwU0KGVCrlPC5DnFgGObBEvZ997w4CGnnM11QQpToYhboXE6k5FWyW6UaKhYROyIh1DPWJx1Qvnp8wg6dGGcBhIM3zNZyr3ydi4ik19VyT9Igeq99eIv7ldSI9LPdi7oeRZj5dLBpGAuoAJn3AAZeMajE1hFDJzV8hHRNJqDatZUwJX5fC/0kzb+OSXbwu5qoXyzrS4BicgDOAgQOq4ArUQQNQcAcewBN4tu6tR+vFel1EU9Zy5hD8gPX2CdVSlIY=</latexit>

470N

63.7N
= 7.38



STABILITY
• Equilibrium is not the same as stability.  An object can be in equilibrium, but still unstable like a 

pencil balanced on its point. 

• For an object to be stable not only does it have to be in equilibrium, but a small change has 
to bring it back to equilibrium instead of moving increasingly away from it. 

stable equilibrium returns to equilibrium unstable equilibrium pencil falls over



HOME WORK

• Chap 9 - 2, 3, 9, 18


