PRO’2013-Test-3-Examples

1. Méjme rotaci s osou generovanou vektorem U = [1/3 2/3 2/3]T, ktera zobrazuje vektor
(00 9] naf4 —1 8]
(a) NapiSte matici rotace.

(b) Najdéte tihel rotace.

(c) Nejdéte vsechny kvaterniony, které rotaci popisuji.
2. Najdéte osu a thel rotaci popsanych nasledujicimi kvaterniony
(a) g=[1 0 0 0]"
) ¢=[0 0 -1 o]
() 7=[v2/2 v2/2 v2/2 v2/2]"
3. Najdéte vsechny 2 x 2 rota¢ni matice R, pro které navic plati

RR =R'

4. Méjme rotaci s osou generovanou vektorem @ = [1,1,1]", kterd zobrazuje vektor [0,0,1]" na
[1,0, O]T.
(a) Najdéte thel rotace —m < 6 < .
(b) NapisSte matici rotace R.

(c) Napiste vlastni ¢isla matice R.

5. Méjme kvaternion

i=tro o1 9
q—3[0 1 -2 —2]

(a) Ke ¢ najdéte vSecny dvojice [0, ], které odpovidaji thlu rotace —m < 6 < 7 a ose
reprezentované jednotkovym vektorem .

(b) Sestrojte rota¢ni matici.

6. Méjme matici rotace

j= o]
|
_ o O
o O =
o~ O

(a) Najdéte osu rotace.
(b) Najdéte tihel rotace.

(c) Napiste kvaterniony, které reprezentuji R.



PRO’2015-Test-3-Examples

1. Consider a rotation with axis of rotation generated by vector o = [1/3 2/3 2/ 3]T
that maps vector [O 0 Q]T to vector [4 —1 S]T

(a) Write down the rotation matrix.
(b) Find the angle of rotation.

(c¢) Find all quaternions that represent the rotation.

2. Find the axis and the angle of rotation for the following quaternions

(a) [1 0 0 O}T
) ¢=[0 0 -1 0]
(c) :[f/Q v2/2 V32 V2]

3. Find all rotation matrices R e R?**? for which there hold true

RR=R"

4. Consider the rotation with axis of rotation generated by vector v = [1 1 1]T that
maps the vector [O 0 I}T to vector [1 0 O]T

(a) Find the angle of rotation bounded by —7 < 0 <7
(b) Find the rotation matrix R.

(c¢) Find the eigenvalues of the matrix R.

5. Consider the quaternion

1
7=-10 -1 —2 =2
7=zl ]
(a) Find all pairs [0, ¥] which correspond to ¢. Consider that the angle 6 is bounded

by (—m, 7 > and vector ¥ has unit length.

T

(b) Write the corresponding rotation matrix R.

6. Consider rotation
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(a) Find the axis of rotation.
(b) Find the angle of rotation.

(c¢) Find all quaternions that represent R.



