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1. Consider a planar manipulator with link lengths 11 = ro =1 and r3 = 1/2. Find 6, 65, and 63 such that the
end effector is at (1,1) with orientation ¢ = —45°.
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Figure 1: Mechanism of problem 1 but not in the configuration of the problem 1 statement.

2. We have seen a number of ways to describe the orientation of a rigid body with respect to a given coordinate
frame. Consider the following rotation matrix:

2/3 —1/3 2/3
2/3  2/3 —1/3
~-1/3 2/3  2/3

Find the corresponding axis / angle parameters, the Euler-angles and the Tait-Bryan (pitch/roll/yaw) angles.
3. Which of the following subsets of SE(3,R) are also subgroups?
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Justify your answer.

Please turn page.



4. Prove that for any square matrices A and B that (A5t = eAteBt «— [A B] = 0.

5. For the following 2 x 2 matrices, compute et



