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R’(3, 4), S’(6, 4), T’(4, 0)
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P: x + 4 = -3  x = -7
y – 7 = 4  y = 11     P(-7, 11)

Q: x + 4 = 2  x = -2
y – 7 = 1  y = 8      Q(-2, 8)
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Can be used to describe translations
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𝑅𝑆 = 5,0

𝑇𝑋 = 0,3

𝐵𝐾 = 〈−5,2〉
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Translation is (x, y)(x-2, y+6)
L’(0, 8), M’(3, 9), N’(7, 7)
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x-coordinates go in first row; y-coordinates go in second row
3 6 7
5 7 3

2 rows, 6 columns

13



−1 −7
−4 −13
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Translation matrix 
4 4 4 4
−2 −2 −2 −2

Image coordinates 
1 2 6 7
2 −1 1 3

+
4 4 4 4
−2 −2 −2 −2

=
5 6 10 11
0 −3 −1 1
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New points are A(3, 3), B(-1, 2), C(2, 1)
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y = -x: new points A(-3, -1), B(-4, -4), C(-1, -3)
y = x: new points A(3, 1), B(4, 4), C(1, 3)
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Isometry: size and shape are unchanged
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−1 0
0 1

⋅
−3 1 −2
3 2 1

3 −1 2
3 2 1
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0 1
−1 0

⋅
−3 −3 1 2
2 4 4 2

2 4 4 2
3 3 −1 −2
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New points after translation: A’(3, -2), B’(-1, -1), C’(1, -3)
New points after reflection: A’’(-3, -2), B’’(1, -1), C’’(-1, -3)
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1. Translation in the x direction
2. 2(1.6 cm) = 3.2 cm (Reflections in Parallel Lines Thrm)

39



40



Counterclockwise rotation of 160° about point P
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Flower: 4 lines of symmetry
Sea Star: 5 lines of symmetry
Goat: 1 line of symmetry
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Note: the 45° is not a symmetry
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Rhombus: 180°
Octagon: 90°, 180°
Triangle: none
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Scale 
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10 5 −50
15 −20 35
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2
1 2 2
2 1 2
2 4 4
4 2 4
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