ailr Qa1 a31 a41 b1 bz1 b31 by C11 Co1 C31 C41

a2 Gz a3z Qa2 bia b2 b3z baz| _ |C12 C22 C32 Cao
a3 Q23 33 @43 biz bas b33 bys C13 C23 C33 C43
Q14 Q24 A34 Q44 bia bas b3s buy Cl4 C24 C34 Cy4
4
cij = a1;bj1 + agibjo + azibjz + asbjy = Z apibjk
k=1
1 0 0 0]
~ |0 cos(f) —sin(d) 0
R (0) = 0 sin(f) cos(6) 0
0 0 0 1
[ cos(d) 0 sin(f) O]
0 1 0 0
R,(8) = —sin(f) 0 cos(f) 0
0 0 0 1
[cos(f) —sin(f) 0 0]
_ |sin(f) cos(d) 0 0
RZ(Q) N 0 0 10
0 0 01

R.(90) x Ry(—90)_>< R,(90):

0 -1 00 00 —-120 10 0 O
1000><0100><00_10
0 0 10 10 0 O 01 0 O
0 0 01 00 0 1 00 0 1
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Rotate about the point (7,2,5):
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How can we check our work?
Midterm exam question and solution:
Rotate about the point (5,-7,2)
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Transformation Matrix:

|

3
-3
1

0 0 1
0 -1 0 —14
1 0 1
0 0 O

Verify that the matrix leaves the centre of rotation

unchanged:



