Matrices and Transformations

ercise 9C ; S B ,
() Work out the 2 X 2 matrix that represents each of the following

transformations.

lil  Reflection in the x-axis.

lil  Rotation of 90° about O,

lii)  Enlargement, scale factor 2, centre the origin.
livy Reflection in the y-axis.

v/ Reflection in the line y = x.

lvil Rotation by 180°, centre the origin.

lvil Reflection in the line y = —x.

(vii) Enlargement, scale factor =3, centre O.

|

lix) Enlargement, centre O, scale factor 5

(@ The unit square OABC is transformed by the matrix [ 01 ]to OA'B’C".

Show the image on a diagram, labelling each vertex. 10
: ! s > =4 0

@ The unit square OABC is transformed by the matrix - to
OA’B'C". 0o -1

Show the image on a diagram, labelling cach vertex.

@ Describe fully the transformations given by the following matrices.

(i -1 0 i | 5 0 i) |: 0 1 J
L0 | 0 5 10

[iv) 0 -1 vl -1 0 fvi) |: 1 0 J
10 0 -1 0 -1

3 I B
[vii] ¥ [viii) 0 1 :|

1

-1 0

(® The unit square OABC is transformed to OA’B’C".
OA’B’C" is shown on the diagram.

Y

B(-1,1) A0, 1)

C'(-1.0) 0

Figure 9.5

Work out the matrix for the transformation.




4 0

(® The unit square OABC is transformed by the matrix to

OA'B'C’, - -
Work out the area of OA'B’C’.

(@ The unit square OABC is transformed by the matrix k0 1 OA'B'C.

The area of OA'B’C’ is 64 square units. - >

Work out the two possible values of k.

[iii)

Draw a diagram to show the unit square OABC rotated 45° about the
origin.

Work out the coordinates of A" and C’ (the images of A and C).
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(Hint: sin45° = -5 and cos45° = T)

Hence write down the transformation matrix for a rotation of 45°
about the origin.




