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Reflection in the #-axis
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Reflection in the line y = x
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Reflection in the line y =x

remember we :nueftléaée
transbormations bg loaking
at their effect on tand J

o {L\I ‘l‘.‘YDnJTCD rma t lon

whe m.eol I'J o -
[" 0



Transformation Rule Matrix
X =1x+0 1 |
Reflection in the x-axis Y ¥
y' = (Ox — ly O —1_
xX =-1x+0 —1 0
Reflection in the y-axis d
y =0x+ 1y 0 1
xX =0x+1 0 1
Reflection in the line y = x ) 0 ]
y = 1x+ 0y 1 0
x' =0x-1 I -1
Reflection in the line y = —x d ¥ ]
y =—=lx+0y |1 O
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Dilations
Dilation from the y-axis
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Dilations 2L
Dilation from the \v-axis
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Dilation from the x- and y-axes
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Transformation Rule Matrix
xX=cx+0 ¢ O
Dilation from the y-axis ¢ X
y=0x+1y [0 1
X =1x+0 1 0|
Dilation from the x-axis ¢ 0
y = 0x + cy 0 ¢
o X' =cx+ 0y ¢ O]
Dilation from the x- and y-axes
y =0x+dy |0 d]




Shears
Shear parallel to the x-axis
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Shears y L | Tle tvansformation I
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The points A(2, 1), B3, -2) and C(0, 1) are transformed to A’, B" and C’ by the matri}{ é i ]

Find the coordinates of A”, B’ and C".
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https://www.geogebra.org/m/gP8UtMVM




Transformation Rule Matrix

q J

X =1x+cy

1
Shear parallel to the x-axis
y =0x+ 1y 0 1
_ xX=1x+0y [1 0
Shear parallel to the y-axis
y=cx+1y [¢ 1]




Projections

(0,9 /

(Y

(x,0)

HEIN

Transhrrmation frogechon
onto the
XL —Ax

( (@)
[0 o)
( o X X
): o (o) ][9] ) [o]
Transhcmabhon  Projection
5 o onts the
[ 1] g s

[



Transformation Rule Matrix

o _ x = 1x+ 0y (1 0
Projection onto the x-axis

y =0x+ Oy 0 0]

. . X =0x+0y [0 0
Projection onto the y-axis

y =0x+ 1y 0 1]




Find the image of the point (3, 4) under each of the following transformations:

a reflection in b dilation of ¢ shear of factor4  d projection onto
the y-axis factor 2 from parallel to the y-axis
the y-axis the x-axis
Solution

o 1 X Yl

(3,4) - (-3,4) (3,4) — (6,4) (3,4) - (19,4) (3,4) — (0,4)



Translations
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Example 6

Find the rule for a translation of 2 units in the x-direction and —1 units in the y-direction,

and sketch the image of the unit square under this translation.

Solution

Using vector addition, this translation can be defined

o[l

X =x+2 and y =y-1

by the rule
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m Important geometric transformation matrices are summarised in the table below.

Transformation Matrix Transformation Matrix
Reflection in 1 0 Reflection in -1 0
the x-axis 0 -1 the y-axis 0 1
Reflection in 0 1] Reflection in 0 -1
the line y = x 1 0] the liney = —x =1
Dilation from ¢ 0] Dilation from 1 0
the y-axis 0 1] the x-axis [0 |
Shear parallel to |1 ¢] Shear parallel to 0]
the x-axis 0 1] the y-axis (|
Projection onto (1 0] Projection onto 0 0]
the x-axis 0 0] the y-axis 0 1

m A translation of @ units in the x-direction and b units in the y-direction is defined by the
rule (x,y) = (x + a,y + b). This can be expressed using vector addition:
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