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In this section we are going to complete various rotations on the unit square. By considering

the image points A’ and C" we should be able to identify the transformation matrix R. We
also want to generalise the term for the rotation matrix.

Question 8 [1, 1, 1, 2 = 5 marks] v
Suppose matrix Roo performs a rotation 90° anti- o x oy
clockwise about the origin (0, 0) on the unit square M. | oo =

a) Complete this transformation in the diagram
OppOSite. o © o (00 A0

v[Draws the image figure correctly]

b) Fill in the results to the matrix operation.

T, xM=M'
A B C O A" B ('
a b v[Completes the image matrix from the diagram]
x(0O 1 1 0j=0 0 -1 -1
c d
0 1 1 0O 1 1 0

c) Hence complete the following:

a bl |0 -1
= v[Defines the transformation matrix]
c d 1 0

d) Complete the trig ratios
sin 90° =1 cos 90° =0

and substitute the trig terms in place of the zeros and ones in the transformation matrix.

a b c0s90 —sin90
= . v[Defines the trig values]
¢ d sin90  cos90

v[Replaces them in the matrix]



Question 9 [1, 1, 1, 2 = 5 marks]
Suppose matrix R;s, performs a rotation 180° anti- ;
clockwise about the origin (0, 0) on the unit square M. R L

a) Complete this transformation in the diagram
opposite. xc1n x

o (00} A0

v[Draws the image figure correctly]

b) Fill in the results to the matrix operation. - 17 —
RygoxM=M'
gl S By BB CF secusep. trix from the di
omple i atrix from the
{a :1X 0O 1 1 0[=0 -1 =1 0 pletes the image matrix iagram]
¢ d
00 1 1|0 0 -1 -1

¢) Hence complete the following:

a b| -1 0
= v[Defines the transformation matrix]
c d 0 -1

d) Complete the trig ratios
sin 180° =0 cos 180° = -1

and substitute the trig terms in place of the zeros and ones in the transformation matrix.

[a b} {cosl80 —sin180

| sin180  cos180

d } v[Defines the trig values]
C

v[Replaces them in the matrix]



Question 10 [1, 1, 1, 2 = 5 marks] Ty
Suppose matrix T; performs a rotation 270° anti-
clockwise about the origin (0, 0) on the unit square M.

C (0.1 D

a) Complete this transformation in the diagram
OppOSite. o (00 A (10

c' (1,0

v[Draws the image figure correctly]

b) Fill in the results to the matrix operation. = B
Ry70 xM=M'
O A B C||O A" B (C
a b v[Completes the image matrix from the diagram]
{ }x 01 1 0|=0 0 1 1
c d
0 0 1 1 0 -1 -1 0

c) Hence complete the following:

a b 0 1
= v[Defines the transformation matrix]
c d| |-1 0

d) Complete the trig ratios
sin 270° = -1 cos 270° =0

and substitute the trig terms in place of the zeros and ones in the transformation matrix.

a b . c0s270 —sin270
¢ d| |sin270 cos270

} v[Defines the trig values]

v[Replaces them in the matrix]



Question 11 [5, 2, 1, 2 = 10 marks]
Suppose matrix Rys performs a rotation 45° anti-clockwise about the origin (0, 0) on the unit
square M.

a) Use the transformation in the diagram below to calculate the exact values of the
coordinates of A" and C’
' In AOA'N, ON = cos 45° and A'N = sin 45°

A'(x,y) = (cos 45°, sin 45°) = [

| 1A
- In AOC'K, OK = cos 45° and C'K = -sin 45°
- c’ 45°,-sin45°) = ([ L X7
v AT S (x,y) = (cos 45°, -sin 45°) (ﬁ//ﬁj

(o 1
V& /

NOTE: | OB | =A[oA[” +[aB" * V&
=+ 7
=\2
B'(5.y)= (02)

v'v[Draws right triangles to solve the trig values]
v'v'v'[Correct coordinates]

b)  Fill in the results to the matrix operation.

R, xM=M’
b 9 e B G 2 - - [C letes the i trix fi the di ]
........................... vv iCompletes the image malrix irom the diagram
{ad}xo110:o%0% g . ¢
¢ 00 1 1 12 :
0 B =
L 2 2 |

€) Hencé complete the following:
1 1

a b] |2 2
= \/5 \/5 v[Defines the transformation matrix]

c df |11

B B

d) Complete the trig ratios
S 457 =l cos45° =1

V2 V2

and substitute the trig terms in place of the ratios in the transformation matrix.

a b cos45 —sin45
= v[Defines the trig values]
c d sin45  cos45

v[Replaces them in the matrix]



Question 12 [4, 2, 1, 2 =9 marks]
Suppose matrix Ry performs a rotation 60° anti-clockwise about the origin (0, 0) on the unit
square M.

a) Use the transformation in the diagram below to calculate the exact values of the
coordinates of A" and C'.
You do NOT need to evaluate the coordinates of B’

<

In AOA'N, ON = cos 60° and A’N = sin 60°

90°

2: 12
In AOC'K, OK = cos 60° and C'K = -sin 60°
%/A/é/ I
- 2 RN

¢

A'(x,y) = (cos 60°, sin 60°) = (lﬁj

C'(x,y) = (cos 60°, -sin 60°) = /[ é}

,
NS, =}
_— ; i

E v [Draws right triangles to solve the thg valljésj? <
0

X v'v[Correct coordinates]
50 |

b) Fill in the results to the matrix operation.

R()O XM:M’
O A B C
b O 4B G [Completes the i trix from the di
S — vV ompleles e Image maltrix rrom e diagram
TOLTTTTT ol b oxg 4B . ’ s
c iy 0 1 ’ 2
0 B 1
| ) YB 2 |
c) Hence complete the following:
ab ! —ﬁ
|: } =1 2 2 v [Defines the transformation matrix]
c d J_g 1
2 2
d) Complete the trig ratios
sin 60° = @ cos 60°=1
2 2

and substitute the trig terms in place of the ratios in the transformation matrix.

ab - cos 60°  — sin 60° v'[Defines the trig values]
c d sin 60°  cos 60°

v[Replaces them in the matrix]



Question 13 [4, 2 = 6 marks]
Suppose matrix Ry performs a rotation 6° anti-clockwise about the origin (0, 0) on the unit
square M.

a) Use the transformation in the diagram below to calculate the exact values of the
coordinates of A" and C'.
You do NOT need to evaluate the coordinates of B’

In AOA'N, ON = cos #and A'N = sin ¢
A'(x,y) = (cos 6, sin 6)

In AOC'K, OK = cos # and C'K = -sin &
C'(x,y) — (eos.0-sin 0)

v'v'[Draws right t/v’ianglésf o solve the trig values]
A% v'v/[Correct coordinates]

b) Hence or otherwise define the transformation matrix for rotation of ¢° anti-clockwise
about the origin.

a b| |cos® -—sinb )
=1 v'v[Defines the transformation matrix]
c d| |sin® cosH



