
PRO’2020 Test-02 Examples CZ

1. Mějme rotaci s osou generovanou vektorem ~v “
“

1{3 2{3 2{3
‰J
, která zobrazuje vektor

“

0 0 9
‰J

na
“

4 ´1 8
‰J
.

(a) Napǐste matici rotace.

(b) Najděte úhel rotace.

(c) Nejděte všechny jednotkové kvaterniony, které rotaci popisuj́ı.

2. Najděte osu a úhel rotace odpov́ıdaj́ıćı následuj́ıćım jednotkovým kvaternion̊um

(a) ~q “
“

1 0 0 0
‰J

(b) ~q “
“

0 0 ´1 0
‰J

(c) ~q “
“?

2{2
?
2{2

?
2{2

?
2{2

‰J

3. Najděte všechny 2 ˆ 2 rotačńı matice R, pro které nav́ıc plat́ı

R R “ R
J

4. Mějme rotaci s osou generovanou vektorem ~v “ r1, 1, 1sJ, která zobrazuje vektor r0, 0, 1sJ na
r1, 0, 0sJ.

(a) Najděte úhel rotace ´π ă θ ď π.

(b) Napǐste matici rotace R.

(c) Napǐste vlastńı č́ısla matice R.

5. Mějme jednotkový kvaternion

~q “ 1

3

“

0 ´1 ´2 ´2
‰

(a) Ke ~q najděte všechny dvojice rθ,~vs, které odpov́ıdaj́ı úhlu rotace ´π ă θ ď π a ose
reprezentované jednotkovým vektorem ~v.

(b) Sestrojte rotačńı matici.

6. Mějme matici rotace

R “

»

–

0 1 0
0 0 1
1 0 0

fi

fl

(a) Najděte osu rotace.

(b) Najděte úhel rotace.

(c) Napǐste jednotkové kvaterniony, které reprezentuj́ı R.
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1. Consider rotation with rotation axis generated by vector ~v “
“

1{3 2{3 2{3
‰J
, that maps

vector
“

0 0 9
‰J

to vector
“

4 ´1 8
‰J
.

(a) Write down its rotation matrix.

(b) Find its rotation angle.

(c) Find all unit quaternions corresponding to the rotation.

2. Find the axis and angle of rotation for the rotations given by the following unit quaternions

(a) ~q “
“

1 0 0 0
‰J

(b) ~q “
“

0 0 ´1 0
‰J

(c) ~q “
“?

2{2
?
2{2

?
2{2

?
2{2

‰J

3. Find all 2 ˆ 2 rotation matrices R such that

R R “ R
J

4. Consider the rotation matrix with rotation axis generated by vector ~v “ r1, 1, 1sJ that maps
vector r0, 0, 1sJ to vector r1, 0, 0sJ.

(a) Find its rotation angle ´π ă θ ď π.

(b) Find its rotation matrix R.

(c) Find eigenvalues of R.

5. Consider unit quaternion

~q “ 1

3

“

0 ´1 ´2 ´2
‰

(a) For the rotation given by ~q, find all pairs of rθ,~vs corresponding to its rotation angle
´π ă θ ď π and its rotation axis generated by unit vector ~v.

(b) Find the rotation matrix corresponding to ~q.

6. Consider rotation matrix

R “

»

–

0 1 0
0 0 1
1 0 0

fi

fl

(a) Find its rotation axis.

(b) Find its rotation angle.

(c) Find all unit quaternions corresponding to R.


