HW Assignment Solution for EML 4806 CH 5

Problem 2:
From exercise 3.3 we have:
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we could then find °J (8) quite easily by differen-
tiating  Pyogg. Finally, *J(8) can be calculated
as gR%J(8). This might be tedious, so lets try
“standard” velocity propagation as done in the
text:
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Problem 15:

The kinematics can be done easily to obtain:
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Now, starting with (4.6), one follows a method of §4.4 to get © = [52.6° —45.1° —7.56°]".
(The other solution would not be feasible for the human knee joint.)



Problem 26:

Find an epression for the joint velocities using © = °.J~13y.
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which is the same result as in Example 5.5, showing that “as the arm stretches out toward
#2 = 0, both joint rates go to infinity.”

Problem 27:

The transformation matrix
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Since det(°J) = —da(c? + %), the manipulator is in singularity when ds = 0; there are some
velocities it cannot provide in this configuration.



Problem 29:
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