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1. Consider the spring system shown 1n the figure. Find the equilibrium state of the

system. (20%)

Hint © The equilibrtum state 1s determined by solving -

Minimize 7 = ;><100><(Q2 -Q,) + ; % 100(Q, — 0,)

Subjectto (=0.2 | ;=0

?

—_ SQ2

Where 7 represents the potential energy in a spring system and Q, are

displacements of the nodes in the system.
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2. How much tension must be developed by the erector spinae with a moment arm of

6 cm trom the L5, S1 joint center to maintain the body in the position shown below?

(Segment weights are approximated for a 600 N (135 Ib) person.) (20%)

Segment Wi Moment arm
Head 5O N 25 cm
Trunk 280 N 10 cm
Arms 65 N 20 cm

Box 100 N 40 ¢cm
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4. How much compression acts on the patellofemoral joint when the quadriceps exert

300 N of tension and the angle between the quadriceps and the patellar tendon is

(a) 160", and (b) 90" ? Fn=F=300 N) (20%)
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>. The coeflicient of static friction between a sled and the snow is 0.18, with a

coetficient of kinetic friction of 0.15. A 250 N boy sits on the 200 N sled. How

much force directed parallel to the horizontal surface is required to start the sled in

motion? How much force is required to keep the sled in motion? (20%)
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