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NEWTON'S 2Nd LAW
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Ol>lg

e of motion of Oscar’s knee joint during his rehabilitation from a knee
injury. At full extension, the angle between the lower leg and thigh is 178°. At full flexion, the
angle between the lower leg and thigh is 82°. During the test, Oscar's thigh was held in a fixed
position and only the lower leg moved. What was the angular displacement of Oscar’s leg from

full extension to full flexion? Express your answer in (a) degrees and (b) radians.

|. Fred examines the rang

o=y

Full Full
extension flexion




. The patellar tendon attaches to the tibia at the tibial tuberosity. The tibial tuberosity is 7 cm from
the center of the knee joint (a). The patellar tendon pulls at an angle of 357 to a line passing through
the tibial tuberosity and the center of the knee joint. If the patellar tendon produces an extension
torque around the knee joint equal to 400 Nm, how large is the force in the patellar tendon?

\




3 The Achilics tendon inserts on the calcaneus (the heel hooe ) M a distance of 8 om from the axis
of the ankie yount. I the force penerated by the muscles anached 1w the Achulles tendon is 3000 N,
and the moment arm of tha force aboet the ankie josnt axis 15 5 cm, what torgue is created by

these muscios abhoat the ank be joum?




40 Leagh s domg & Kpee exiemion exeraise asing & 100 N\ weighe stmapped to her ankie <0 cm

from her knee jomt. She holds her leg so that the bonzontal detance from her knee jomnit 1o the
woight is 30 cm

a For this position, what sorgue s created by the dumbbell about her knee jowmt axs”

b Il the moment arm of the knoe extonsor muscies s 4 o sbout the Aneg josnt ands, wha

amount of force must these muscles prodece 10 bold the kg i the posation described”
Ignore the werght of the Ieg




What the resualt
Force & angal

Friction force
560 N

Normal contact force
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The mechanizin of collision between the foot and
the ball could be described by the following eguaticn
(Lees and INolan, 1998%:

L AL (L + £) 13
e A N+ 2

where Wigy = wvelocity of the ball, Vi = wvelocity of the
foot, M = effective stmking mass of the leg, m = mass of
the ball and £ = the coefficient of restitution. The term (1 +
£) 15 related to the fitmness of the foot at mmpact and the s Y " - N

the foot and leg &t impact.

- - -
A different equation to describe the velocity of the 49)“,\ M&‘ w&wd‘

tall after foot 1mpact was developed by Bull-Andersen et

al. (Bull-Andersen et al_, 12907
e _ A Vrsepee A+ £) JJJUd)AquJSJu eAAJ\
s I -+ L i""l} (2} ?JJ : S S

where Wy = welocity of the ball, T = the moment of inertia
of the shank-foot segpment about the kmee jommt, WVisesoe =
wvelocity of the foot before impact, £ = the coefficient of
restituticorn, My,.n = the mas== of the ball and r* = the distance
between the kmees joint and the centre of the ball a=s well as

the distance between the knee jomnt and the pomt of contact
on the foot (the length r i1s the same betaween these points).

The coefficient of restitution was defined as:
£ -V p sepore — Vioaisserore? = —Fp aper — Foaud 3D
where Vipgsoes . the wvelocity of the foot before mmmpact,

W ase. the velocity of the foot afiter ympact and Vi, the ve-
locity of the ball
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