FP4 - Matrix Transformations Challenge

Challenge 1

The matrices A and B are defined by

10
A= ,
31
1 0 0
B = 0 cos 45°  —sin 45°

0 sin 45° cos 45°

(a) Give a geometrical description of each of the transformations represented by the matrices
A and B. (6 marks)

(b) For each of these transformations, find the line of invariant points. (2 marks)




Challenge 2

(a) The matrices A and B are given by

—1 0 0 3 0 0

A= 0 -1 0 and B=|0 3 0

0 0 1 0 0 3

Find the matrix AB. (2 marks)
(b) The matrix M is given by

—3 0 0
M = 0 =3 0
0 0 3

(1) Give a geometrical description of the transformation represented by the matrix M.
(4 marks)

(i1)  Which line is invariant under M? (1 mark)




Challenge 3

A matrix M, is given by

0 0 -1
Mi=1[0 1 0
1 @ B

(a) Give a geometrical description of the transformation 7, represented by M. (2 marks)

(b) The diagram below shows the points 4 (1,0,0), B (0,1,0) and C (0,0, 1).
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A second transformation, 73, is a rotation of n radians about the line x =z, y = 0.

(1)
(i)
(1)

(i)

Find the images of the points 4, B, and C under 7>. (2 marks)
Write down the matrix M, which represents this transformation. (2 marks)

Show that the matrix M3, which represents the transformation 75 followed by the
transformation 77, is given by

M;

-1 0 0
0 -1 0]. (2 marks)
0 0 1

Give a geometrical description of the transformation represented by the matrix Mj.
(2 marks)




Final Challenge

Three linear transformations, Ty, T> and T3, of three-dimensional space are represented by the
matrices

01 0 1 0 0 32 1
M= [100]|, Mp=|0"3 -1 | and M3= -3 2 6
00 1 0o} 2 2 4 4

respectively.

(a) Give a geometrical description of the transformations

(i) Ty, (2 marks)
i) T». (3 marks)

(b) Show that the line with Cartesian equations

X y z

I
w2
!

is invariant under 7. (5 marks)




