Determine the forces and torques acting at the shoulder that produced the given kinematics.  Consider the entire arm to be one rigid segment rotating about the shoulder in a vertical plane. The only forces acting on the arm are gravity and the forces at the shoulder.

Before doing that you must determine the linear acceleration of the center of mass using the kinematic constraint equations that I’ve attached below.  For this problem, ignore gravity.  Can you derive the kinematic constraint equations?  They are called constraint equations because the linear acceleration of the center of mass of an object is constrained to be dependent upon the linear acceleration of one end, the angular acceleration, the angular velocity, and the distance from the end to the center of mass.  Knowledge of this relationship means that we do not have to determine the coordinates of the segment center of mass.  Why is this important?  Consider filming an actual athlete and manually digitizing points.
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Variable
	Value

	(1
	3

	(1
	10

	r1
	0.32

	r2
	0.34

	L1
	r1 + r2

	m1
	3.4

	I1cm
	.1


ax1_cm = ax1_shoulder  -  1*r1*sin(1) - 12*r1*cos(1)

ay1_cm = ay1_shoulder  +  1*r1*cos(1) - 12*r1*sin(1)
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