[image: ]

[image: ]

[image: ]

[image: ]

[image: ]
[image: ]

[image: ]

[image: ][image: ]
[bookmark: _GoBack][image: ][image: ]
image6.png
2.23 [25] Give an algorithm to construct the definition of a frame KT from three points
UPp,,U Py, and U Py, where the following is known about these points:

1. VP is at the origin of {A};
2. Up, lies somewhere on the positive X axis of {A};
3. UP, lies near the positive ¥ axis in the XY plane of {A).
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2.26 [33] Prove that any Euler-angle set is sufficient to express all possible rotation
matrices.

2.27 [15] Referring to Fig. 2.25, give the value of gT.

2.28 [15] Referring to Fig. 2.25, give the value of AT.

2.29 [15] Referring to Fig. 2.25, give the value of CT4

2.30 [15] Referring to Fig. 2.25, give the value of gTA

2.31 [15] Referring to Fig. 2.26, give the value of gT4
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FIGURE 2.25: Frames at the corners of a wedge.
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FIGURE 2.26: Frames at the corners of a wedge.

2.32 [15] Referring to Fig. 2.26, give the value of gT.
2.33 [15] Referring to Fig. 2.26, give the value of 7.
2.34 [15] Referring to Fig. 2.26, give the value of " T.
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2.2

2.3

[15] A vector AP is rotated about Z 4 by 6 degrees and is subsequently rotated
about X 4 by ¢ degrees. Give the rotation matrix that accomplishes these rotations
in the given order.

[15] A vector 4P is rotated about IA?A by 30 degrees and is subsequently rotated
about X 4 by 45 degrees. Give the rotation matrix that accomplishes these rotations
in the given order.

[16] A frame {B} is located initially coincident with a frame {A}. We rotate {B}
about Z 5 by 0 degrees, and then we rotate the resulting frame about X pby o
gegreei Give the rotation matrix that will change the descriptions of vectors from

Pto“P.
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2.12 [14] A velocity vector is given by

10.0
By =200 |.
30.0

0.866 —0.500 0.000 11.0
0.500 0.866 0.000 —3.0
0.000 0.000 1.000 9.0 |*
0 0 0 1

Given

compute 4V,
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2.13 [21] The following frame definitions are given as known:

[ 0.866 —0.500 0.000 11.0
0.500 0.866 0.000 —1.0
0.000 0.000 1.000 8.0 |’
LO 0 0 1

[1.000 0.000 0.000 0.0
0.000 0.866 —0.500 10.0
0.000 0.500 0.866 —20.0 |’
0 0 0 1

r0.866 —0.500 0.000 —3.0
0.433  0.750 —0.500 —3.0
4 0.250 0.433 0.866 3.0
LO 0 0 1

Draw a frame diagram (like that of Fig. 2.15) to show their arrangement qualita-
tively, and solve for Z7.
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2.18 [18] Another set of three coordinates that can be used to describe a point in
space is spherical coordinates. The three coordinates are defined as illustrated
in Fig. 2.24. The angles o and # can be thought of as describing azimuth and
elevation of a ray projecting into space. The third coordinate, r, is the radial
distance along that ray to the point being described. Calculate the Cartesian
coordinates of the point 4pin terms of the spherical coordinates , 8, and r.
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