L esson 6
Further A-Level Pure Mathematics: Corel
Matrix Transformations
6.1 Generalised Rotation
The rotation matrices looked at previously are special cases of a more general re

Rotation through angle 6 about (0, 0)

Ro =

cosf® —-sino
siné cos o

Pr oof

Let the matrix that causes rotationadfabout the origin béRy = i 3 )
. : . , 0110

Consider what this matrix does to the unit squaté, = 00 11
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Thus, under the rotation 6f (1,0)— (a,c) and (0,1} (b,d)
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From the diagram, the green triangle has hypotenuse 1, oppasiteadjacerd
Applying SOH CAH TOA in this green triangle givas- cosf andc =sin 6

The displacement vector to the rotated green point is(t&?rjfsg ) .

The green point has coordinate$ 0, sin 6 ).

The blue and green triangles are congruent, with leragdingic equal to lengths

d andb respectively; the displacement vector to the rotated blue p({iﬁtjgr;z )

The blue point has coordinatesgn 6, cosé ).
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d

cosf® —-sino

Thus Ry = sin@ cos o
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or numerical methods is not acceptable
Marks Available : 50

Any solution based entirely on graphical

Exercise 6.2
Question 1

[ 2marks]
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Question 2
Further A-Level Examination Question from February 2010, FP1, Q9 (Edexcel)

1 -1

V2 V2
M =

1 1

V2 V2

(a) Describe fully the geometrical transformation represented by the rivatrix
[ 2marks]
The transformation representedMymaps the poinA with coordinates §, q)

onto the poinB with coordinate$ 3v2, 4v2 )
(b) Find the value op and the value dj

[ 4 marks]

(c) Find, in its simplest surd form, the lengd&\, whereO is the origin.

[ 2marks]

2
(d)  FindM

[ 2marks]

2
The pointB is mapped onto the poiitby the transformation represented\Ndy
(e) Find the coordinates @

[ 2marks]



Question 3
Further A-Level Examination Question from May 2016, FP1, Q6 (Edexcel)

-1 -1
V2 V2
P =
1 -1
V2 V2
(a) Describe fully the single geometrical transformatibrepresented by

the matrixP
[ 2marks]
The transformatiot maps the poinA with coordinates §, g ) onto the poinB,

with coordinate 62, 3v2 )
(b) Find the value op and the value df

[ 3marks]
The transformatioW, represented by thex22 matrixQ, is a reflection in the
line with equationy =x.
(c) Write down the matrixQ
[ 1 mark ]
The transformatiotd followed by the transformatiovi is the transformatiof.

The transformatioil is represented by the matfx
(d) Find the matrix®

[ 3marks]

(e) Deduce that the transformatidris self-inverse

[ 2marks]



Question 4
Further A-Level Examination Question from June 2014, FP1, Q7 (Edexcel)

(i)

(i)

In each of the following cases, find 2 matrix that represents
(a) a reflection in the liney =—x

(b) a rotation of 13%anticlockwise about (0, 0)

(c) a reflection in the ling =—x followed by a rotation of 135
anticlockwise about (0, 0)

[ 4marks]
The triangleT has vertices at the points (k) (3, 0) and (11, 0)

wherek is a constant,
The triangleT is transformed onto the trianglé by the matrix

e

Given that the area of triangléis 364 square units, find the valuekof

[ 6 marks]



Question 5

(1) Given thatP =

cosf® —-sino
sné coso

2
show algebraically thd

cos20 -—sin20
sin 20 cos 20

[ 6 marks]

(i) Interpret this result geometrically

[ 2marks]
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