Edexcel AS Further Mathematics Matrices o

Section 2: Matrices and transformations

Section test

-1 0
1. The matrix [0 J represents the transformation

(@) Reflection in the liney = -x

(b) Rotation through 180° about the origin

(c) Reflection in the line y = x

(d) Rotation through 90° clockwise about the origin

(0 :
2. The matrix (1 OJ represents the transformation

(a) Reflection in the x axis

(b) Reflection in the y axis

(c) Rotation through 90° anticlockwise about the origin
(d) Rotation through 90° clockwise about the origin

3. A two-way stretch, scale factor 4 in the x direction and scale factor 2 in the y
direction is represented by the matrix

0 4 2 0
a b
@[5 o o5 4
0 2 4 0
C d
CIF (s 3
4. A reflection in the x axis is represented by the matrix
1 0 -1 0
a b
@[5 5 o5 3
0 - 0 1
C d
o7 5 CIN
5. Which of these matrices represent rotations?
0.8 -0.6 -0.8 0.6 08 0.6
(0.6 0.8} (—0.6 —0.8] [0.6 —0.8]

-0.8 0.6 08 0.6
D = E =
[ 0.6 —O.SJ (—0.6 o.sj

Innovators in® lof4 17/10/17 © MEI
Mathematics integralmaths.org
Education



Edexcel AS FM Matrices 2 Section test solutions

6. A triangle has vertices A (2, 0), B (3, 1) and C (-1, 3)
2 1
The triangle is transformed using the matrix [3 4} .

What are the vertices of the image?

7. Inatransformation, the point (1, 0) is mapped to (1, 4) and the point (0, 1) is
mapped to itself.
What is the image of the point (-2, 3)?

0 0 1
8. Thematrix [0 1 0 | represents which of the following transformations?
10 0

(@) reflectioninx=0
(b) reflectioniny =0
(c) reflectioninz=0
(d) rotation through 90° clockwise about the x-axis
(e) rotation through 90° clockwise about the y-axis
(f) rotation through 90° clockwise about the z-axis

2 0
In Questions 9 — 10, the transformation A is represented by the matrix A = [ 1 3}

1 2
and the transformation B is represented by the matrix B = ( 5 3)

9. The composite transformation “A followed by B” is represented by the matrix

2 4 NEA
@) [5 —7) ()(—7 —11j

0 6 0 7
©) [_1 —9j (d) (_6 —9j

10. The composite transformation “B followed by A” is represented by the matrix

2 -4 NER
@ [5 —7) ()(—7 —11j

0 6 0 7
© [—1 —9) @ (—6 —9j
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Solutions to section test

-1 0 a —-4a
1. { o ﬂj("j = (_bj so the mage of (4, ) is (-4, -0b). (4 )

The matrix represents a rotation of 180° about the origin.,

v

(-4, -b)
o —1\(a —b
20, o llpl7l , |sotheimageof 4 Bis cha) 4D g

The matrix represents a rotation through 90° anticlockwise
about the origin.

|

(4. 0)

v

3, Under a two-way streteh, seale factor 4 in the x divection and sealefactor 2
in the Y dirvection, the point (1, 0) is mapped to (4, 0) and the point (0, 1) is
wmapped to (0, 2).

4 0
So the matrix representing this transformation is (o QJ ,

4, under a reflection in the x-axis, the polnt (1, 0) is mapped to itself, anol the
polnt (0, 1) is wmapped to (o, -1).

1 0
So the wmatrix representing this transformation is (0 _J.

cos —sind
stn@ cosd

5, The general rotation matrix is [

So the elewments on the leading diagonal must be the same, with the same
sign, This is the case in wmatrices A, B, D and E,

The elements on the other diagonal must be the same but have opposite
signs. This is the case in matrices A, B and E.

So the watrices which represent votations are A, B and €.

2 1\(2 3 -1 4 F 1
e [3 4](0 1 3}2(6 13 j]

The vertices of the image are A’ (4, 6), B’ (#, 13) and ¢’ (1, 9).
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1 0
F. The matrix for the transformation is £4 :J

)

so the image of (-2, 3) is (-2, -5)
g, Rotation about the Y-axis through 90° clockwise,

9. The composite transformation “4 followed by B is represented by the
matrix

(G 2GS )

10, The composite transformation “B followed by A" is represented by the
matrix

S P ST A
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