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Forces and the Body
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Reduced Friction 1in Joints
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Joints: Where Muscle Meets Bone

Rowing

tension
<\

Elbow _—*compression

Muscle and Bone Work as Levers




Muscles Contract




Muscle Contraction:

zone of the A-band. In the A-band it is seen "’(%hin
six actin filaments surround each myosin '
filament. Thig is the pattern found in rabbit l
psoas muscle, and other arrangerments are found

in different animails. {




Myosin Head “Walks” to + end
of Actin

Myosin II head hydrolizes ATP

producing structural (allosteric)
changes - a kind of lever.

Actin

Myosin with Globular Head




Skeletal Levers

e First Class Lever

e Second Class
— TippyToes

e Third Class:

— Forearm Curl




I evers

Torque: T=FL sin 0

FL,- KL, =

torques balance

F1+F2 = Ffulcrum (U.p)

forces balance




Tippy Toes

Calf Muscles
Weight

Shin Bone Compresgion (opposite gravity)

Ball of Foot

Torque: T=FL sin 0
F,-F,=F (weight)

gravity




Skeletal Levers

Biceps (two headed)

F (compression)

humerus

Gravity

Torque: T=FL sin 0

umerus




HEAVY LIFITING

WL sin 60° - 3/4L T sin 12° =0

T=56W

W= Fsin 30° - T sin 18°
=05F-1.7W

F=54W




weight of upper body W

Proton Spin Density MRI T, weighted MRI




Lecture 3: Physics of the Skeleton




