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Turn wm each problem on separate sheets so thal groding can e done e porallel



MATLAB Problem 1 {20 points)

In problem sct 2, von performed a coordinate transformation to alipn your coordinate system with
the uppoer edege of & unit cube, the pomt 1,11, The transformation matrix was the prodoct of the
transformation matrioes for cach step in the proosss connterclockwise rotation @ = x/4 about = to
obtain the o'y’ z" a clockwise rotation 4 = tan! :}: about ' to obtain the =" 4", 2" coordinate system.

The hnal transformation matrix waes
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a) Using MATLAB, apply the transformation matrix generated by the transformation to transforn
the inertia tensor/matrix of the cube. Show that the axes in the coordinate system = y" =" arc
principal axis. What is the inertia tensor in this coordinate system” What are the g, 2 vectors
in terms of the onginal coordinate system x, g, 27

b) Now apply the MATLAB cigenvalue process to the inertia matrix of the cube in the original =, g, z
system. This process resalts in the clipenvalues, which are the inertias about the 3 prineipeal asees, and
the vectors which constitute the principal aces. Compare your results with those of part a).

Sinee the 2 inertias in the plane perpendicular to the disponal of the eobe are cogual, any axis in the
plane 5 a principal axis. Thercfore your onmercal results could difer from your analytical resales
but would produce two acas directions in the plane normeal to the cnbe diagonal.

¢) Sketch your results in 3 dimensions, showing the cube in the =y, z coordinate system. Sketeh the
3 principal axes obtained from both a) and b).



