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Section 2: Matrices and transformations

Solutions to Exercise level 2

1, (1) Theimage of P (4, 2) is P’ (-2, -1)
The bmage of @ (4, 4) Is & (-2, -2)
The image of R (0, 4) s R' (0, -2)
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The transformation is an enlargement, scale factor -0.5, centre the
origin,

(i) The imnge of P (-6, &) s P (-8, &)

The tmage of R (-2, 8) is @ (-8, 2)
The image of R (-2, &) is R' (-6, 2)
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The transformation is a reflection in the line y = —x.

A,

2. The lmage of the quadrilateral is A" (-¢, -2), B' (-8, 0), ¢/ (-6, -2), D' (0, 0).

The transformation is an enlargement, seale factor -2, centre the origin,

The area of the object =16—-6-2-2=6.

The avea of the imnge =64 —24 —8—8 =24,
The vatio of the image area to the object area is 4 : 1.

. Thelmage of A (3, 1) is A' (3, -5)
The image of & (3, 3) is B’ (3, -3)
The image of C (&, 3) is C' (e, -9)
The image of © (e, 1) is ' (&, -11).
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The transformation is a shear with the y-axis fixed,

. The matrix for an anticlockwise rotation through angle 8is

cosd —sind
sin@ coslO

1 Jz
[} 2 [} - I—
~ cos60° —sineo |2 o
so R=| |, o o |=
sineo c0S 60 = 1
2 2
0o -1 0 1 0 ©
W\l o o (i) o —1 0o
o o0 1 o ©
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cosd —sind
(L) comparing with

sin@  cosl
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p 3 , 1
gives cos = —£ and sin @ =——

2 2
Since both are negative, Gwust be tn the 2 quadrant
so 0 =180°+20° =210°

Rotation through 210° anticlockwise (or 150° clockwise)

5 ) -0.2 —0.6 o cost —sind
(i) comparing » ) o wit sind  cosd

olves cos@ =-0.2 and sinf=o0.6

Since cos Is negative and sin positive, 0 must be tn the 244 quadrant
s0 0=120°-36.9°=143.1°
Rotation through 143.1° anticlockwise,

F. Wnder P, the point (1, 0) s mapped to the point (-1, 0) and the polnt (0, 1) is

unchanged.
)
So P is represented bg —

under @, the point (1, 0) Is mapped to the polnt (0, -1) and the polnt (0, 1) is
wapped to the polnt (1, 0).

o 1
So R s represented by (_1 Oj.
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o 1\—=1 O o 1
The single matrix i = = .
€ SLWQLE MmatrixX Ls P 4 ollo 1« 1 b

This transformation is a veflection tn the line y = x.

o 1\o 1 1 © o o 1 1
-1 ol/lo 0 1 1) o 4+ — o
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R is a rotation clockwise about the origin through 907,

1 =)o 1 1 © 0 1 0 —1
o 1)lo 0o 12 2 o 0 1 1
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S is a shear parallel to the x-axis,
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() Rotation anticlockwise through Ois representen bg [

k 0
Enlargenment seale factor k is represented by (0 /ej

Rotation followed by enlargement is represented by
ke O0\(cost —sind kcos® —ksind
0 k)\sinf cosO | |ksind kcost

1
Comparing this with ( 4 j glves:

1
kecosld =1
, >tamld=1=0=45°
ksinf =1
1
cosf=——=rk=2
NS
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The angle of rotation is 45" anticlockwise and the scale factor of the
enlargement is J2.

§ _3 0
10. {1) S—D .

(il) T s a shear with the x-axis fixed, with the polnt (0, 1) mapped to (2, 1).

1 2\(3 0 2 2
o 1){0 1 o 1
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