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Lesson 1

1.1 Introduction
In this presentation of ransfor mation Geometry, four TRANSFORMATIONS

will be studied. In turn, each of the following will be considered:

T1 Trandation

T2 Reflection

T3 Rotation

T4 Enlargement
Be aware that other beautiful and interesting transformations exist. Given an
unfamiliar transformation to investigate, a feel for what it does can be gained
by applying the transformation to test shapes. For example, the transformation
known as amnversion distorts a chessboard as shown:

As a second example, here is the result of applying a transformation cgiiedl a
similarity repeatedly to a V-shape.

The construction has been left unfinished to show the “work in progress”.



With the development over the last thirty years of the computer, the true beauty ¢
transformation geometry can be appreciated by all. Computers allow us to see in
intricate detail an exciting and previously hidden mathematical world.

An internet search on the topic of "Transformations" will quickly find many
fascinating images. The pictures above are pieces of the "Mandelbrot Set".

Notice that there are many spiral similarities in these picture.

1.2 Exercise
Search the internet to find some pictures of "transformations".
Search words: Fractals, Inversion, Spiral Similarities, Mandelbrot Set, Julia Set.
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A trandation is the first of the foutransformations to be studied.

2.1 T1 Trandation

2.2 Example

Plot the KITE with vertices;

(i)

1(1,-5), T(1,-1), E-3-1)

K(=7-9),

On your diagram draw in the line of mirror symmetry.

The KITE has mirror symmetry.

(i)

What is the equation of this line of mirror symmetry ?

(iii )

(iv) Translate the KITE by the vectc{rg)

What is the equation of the translated KITE's line of mirror symmetry ?

(v)

What can you say, geometrically, about the lines of symmetry of the

original KITE and the translated KITE ?

(vi)

Are the original KITE and the translated KITE congruent ?

(vii )



2.3 Exercise
Question 1
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M(=5, 2)

|

9
5

A-1, 2),

R(-5-6),
About what point does it have rotational symmetry ?

Plot the PARALLELOGRAM with vertices;
The PARALLELOGRAM does not have mirror symmetry.
It does have rotational symmetry of order 2.

G(-9 -6),
Use a cm ruler to help you write down a vector that translates the octagon on the

(iii)  Translate the PARALLELOGRAM by the vect(>
left onto that on the right.

Question 2

(i)
(i)



Question 3

Plot the RHOMBUS with vertices;

(i)

H(2,-1), O(-2,-4), M(-2,-9)

R(2,-6),

The RHOMBUS has two lines of mirror symmetry.

(i)

On your diagram draw in the lines of mirror symmetry.

What are the equations of these lines of mirror symmetry ?

(iii )

|

What are the equations of the translated RHOMBUS's two lines of

mirror symmetry ?

3
9

r

(iv)  Translate the RHOMBUS by the vect<€

(v)

Does the RHOMBUS have rotational symmetry ?

If so, of what order ?

(vi)

Draw a shape which

Question 4

has rotational symmetry
of order 3 and no mirror

symmetry.



Question 5

4

Fr=r-r-r-r-Cc-r-C-m s e
| [ | [ | [ |
r-r-r-r-r-r-r-r-e-e -
| [ | [ | [ |

Write down the vector that translates the STAR, to the right and up, and

onto its congruent twin.

(i)

Write down the vector that translates the ONE, to the left and down, and

onto its congruent twin.

(i)

Write down the vector that translates the CELTIC CROSS to the right anc

down and onto its congruent twin.

(iii)

Question 6

(i)

i
33) t&

7)

Translate the point ( 4,

|

1
7

Translate the point ( 24

(i)



Question 7

(1) Translate the poin¢— 8, 3) by (_171)

(ii)  Translate the point ( 8.7, 6.3 ) t())_;éi)

Question 8
(1) What vector will translate the point (5, 1) onto the point (7,11) ?

(i) What vector will translate the poirit4, 13) onto the point(—7, 8) ?
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Answer 1

(i)
(v)

(vi)
(vii)

(_5’_2)

(i)



Answer 2

| em.

8
-2

Approximately

Answer 3

A

Fr-r-r-r-rFr-Cc"r-C-m s s
[ | | [ | [ |
r-r-r-r-r-r-r-r-re-e -
[ | | [ | [ |
r-r=-r=r=rsrr-r°-r°reTm T

y=-05-5
y = -05x+ 25

5 and

y = 2X -
y = 2x+ 10

(iii )
(v)

and
It has rotational symmetry of order 2

(vi)

Answer 4

For example:

Answer 5



Answer 6
(i) (9,10)
(i) (45,70)

Answer 7

(i)  (3-4)
(i) (20.9,2.6)

Answer 8

i (2
v (3
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3.1 T2 Réeflection
A reflection is the second of the fotmansformations to be studied.

In general, when a point or shape is transformed, the result is referred tonagean

There are three key properties to keep in mind regarding reflections:

Ref 1 The perpendicular distance of any point from the mirror
is equal to the perpendicular distance of the image from
the mirror.

Ref 2 A line drawn from any point to its image passes through
the mirror at 90°.

Ref 3 A line parallel to the mirror has a reflection that is also
parallel to the mirror.

It is useful to have &et square to help answer questions involving reflection.

The mirror, being a straight line, has an equation of the fprmx + c.

3.2 Example
What is the equation of the mirror line, shown above ?



AX

F-r-r-r-F-C-C-m s s
[ | [ | [ | |
r=-r-r-r-r-r-r-r--r--re -

Ao doJd_J_aJ_da_1_1J

A

3.3 Exercise
Question 1

Reflect each point, line and shape in the mirror line.

Write down the equation of the mirror line.

Question 2

(i)
(i)

Write down the equation of the mirror in the foyre mx + ¢

Draw in the mirror.

(i)
(i)



Question 3

A

Fr-r-r-r-F-Cc-rr-Csm s e
[ 1 [ 1 1 [ 1
r-r-r-r-r-r-r-r-r--r--
[ | | [ | |
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1 [
e Rl Bl |
| [

Reflect each point, line and shape in the mirror line.

Write down the equation of the mirror line.

(i)
(i)

Question 4

A

Lol ol ol Sl il il il il bl

Draw in the mirror.
Write down the equation of the mirror in the foryr= mx + c.

(i)

(i)



Question 5
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Draw in the mirror.

(i)

Write down the equation of the mirror in the foryr= mx + c.

(i)

Question 6

A

Fr-r-r-r-rFr-Cc-r-C-m s e

Reflect the shape in the mirror.

(i)

Write down the equation of the mirror in the foryre mx + c.

(i)



Question 7

Ao doJd_J_d_a_a1_1J

Reflect the shape in the mirror.

(i)

Write down the equation of the mirror.

(i)

Question 8

PR [ [ | [ I [ |

Reflect the shape in the mirror.

(i)

Write down the equation of the mirror.

(i)
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3.4.1 Solution (Example)

y=-05+ 15
3.4.2 Solution (Exercise)

3.4 Answers
Answer 1
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y=-2X+5

(i)



Answer 3
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i
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y=2x+3

(i)

Answer 4
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Answer 5
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(i)

Answer 6

T
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y =-05x-2

(i)



Answer 7

y=x-

(i)

Answer 8

J_d_d_J

R [P R R

%x+4

y:

(i)
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Weird and Wacky Transformations

LT

Pick adesign and transfer it onto the distortion grids
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A rotation is the third of the foutransformations to be studied.

5.1 T3 Rotation

Three items of information describe a rotation fully:

The size of thangle of rotation.

Rol
Ro2
Ro3

Thepoint about which rotation takes place.

Thedirection of the rotation: clockwise or anti-clockwise.

If the direction is omitted then it is assumed to be anti-clockwise.

In mathematics anti-clockwise rotation is considered to be positive.

5.2 Example

Plot the L-shapd,, with vertices;

A(O,-6),

(i)

C(6, —10),

B(0, — 10),

E(2,-8), F(2,-6)

D(6,-8),

Put the identifiet_1 inside the L-shape.

RotatelL 1 about the poinf 1, — 1) by 9¢°

(i)

Put the identifieL.2 inside the rotated shape.

Rotatel.2 about the point 1, — 1) by 180

(iii)

Put the identifiet.3 inside the rotated shape.

Finally, rotatel. 3 about the point 1, — 1) by 270

(iv)

Put the identifiet_4 inside the rotated shape.



5.3 Exercise
Question 1
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Plot the triangleT, with vertices;A(7,4),B(3, 2),C(5,0).

Put the identifiel1 inside the triangle.
Put the identifieflT2 inside the rotated shape.

RotateT1 about the point{ 1, 2 ) by 90°.

(i)
(ii)
(iii)
(iv)
Question 2
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Plotthe isosceles triangle given By—7, 2), K(-1, 5), L(-10, 8).
Put the identifiet 1 inside the part (i) isosceles triangle.

Rotatel1 about the point-1, —1) by — 9(°
Put the identifief2 inside the rotated shape.

(i)
(i)
(iii )
(iv)



Question 3
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1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
r-r-r-r-r-rreCreTrTrTr T pE I T TIT It T T AT AT A
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
[ i e e e e i et el A R R B B M B |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
r-r-r-r-rTrrTrTrrT T T T T Tt T AT T AT AT A
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
r-r-r-r-rTrTrTrrT T Tl T T Tt AT AT I T AT AT A
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
r-r=r=-r=c=Cr"rS ST r T T T T T T T T T AT AT A
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
r-r-r=-r=c=Cr"rT T T T T T T T T T T T T AT AT A
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
r-r=r-r=Cc-"CrTrTrTr T T T T T T T T T AT A
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
[ i el T Nt It Rt N St T e T e T Tty [y By |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
[ i e Rl T Nt It Rt N St T e T e S Ty [y By |
P 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
hal 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
y _II_II_|I_II_I|_II_II_|I_II_I|II_II_II_II_II_II_II_II_II_II_
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
_II_II_|I_II_I|_II_II_|I_II_I|II_II_II_II_II_II_II_II_II_II_
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
_II_II_|I_II_I|_II_II_|I_II_I|II_II_II_II_II_II_II_II_II_II_
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
_II_II_|I_II_I|_II_II_|I_II_I|II_II_II_II_II_II_II_II_II_II_
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
L L L L
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
| IR IR IR I NN NN N AR A RN N PR PR N DU DU DU D D
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
| IR IR IR AN IR NN SR AU A NN N PR PR B DU DU DU D D
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
| IR IS [N N N U I A AN RN N N N [ DU DU DU D I I |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
| IR IS [N N N U Y A AN RN NN N N N DU DU DU D [ R |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
| IR IR [N Y Y MU N N RO U U U U U DU DU DU DU [ —

Plot the rhombudR, with vertices:

D(5 3),

(i)

F(-5-7), G(3,-5)

E-3 1),

Put the identifieR1 inside the rhombus.

(i)

RotateR1 about the point ( 2, 0 ) by 180°.

(iii )
(iv)

Put the identifieR2 inside the rotated shape.

Question 4

Ya

Plot the kite K1, with vertices;

P(-9 -1),

(i)

R(5-1) S(3 1)

Q(S’ _3)’

Put the identifieK1 inside the kite.

(i)

RotateK1 about the point (1, 4 ) by 90°.

(iii )
(iv)

Put the identifieK2 inside the rotated shape.



Question 5

oA Jd_Jd_a_d_1_1
| | |
—dodod_J_ad_J_41_1J

Specify fully the single transformation that maps bag of gold A onto bag of gold B

Question 6

4

Fr-r-r-r-F-Cr-rr-C-m s e
| | [ | | [ |
-r-r-r-r-r-r-r-r--r--

| [ | | [ |

Specify fully the single transformation that maps bag of gold A onto bag of gold B



Question 7

A
rerTr-Tr-TC-rTrrTrTrrE T T Tl I T T T T T AT AT A
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
r-r-r-r-r-rreCreTrTrTr T pE I T TIT It T T AT AT A
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
[ i e e e e i et el A R R B B M B |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
r-r-r-r-rTrrTrTrrT T T T T Tt T AT T AT AT A
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
r-r-r-r-rTrTrTrrT T Tl T T Tt AT AT I T AT AT A
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
r-r=r=-r=c=Cr"rS ST r T T T T T T T T T AT AT A
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
r-r-r=-r=c=Cr"rT T T T T T T T T T T T T AT AT A
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
r-r=r-r=Cc-"CrTrTrTr T T T T T T T T T AT A
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
[ i el T Nt It Rt N St T e T e T Tty [y By |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
[ i e Rl T Nt It Rt N St T e T e S Ty [y By |

P 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

hal 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

y _II_II_|I_II_I|_II_II_|I_II_I|II_II_II_II_II_II_II_II_II_II_
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
_II_II_|I_II_I|_II_II_|I_II_I|II_II_II_II_II_II_II_II_II_II_
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
_II_II_|I_II_I|_II_II_|I_II_I|II_II_II_II_II_II_II_II_II_II_
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
_II_II_|I_II_I|_II_II_|I_II_I|II_II_II_II_II_II_II_II_II_II_
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
L L L L
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
| IR IR IR I NN NN N AR A RN N PR PR N DU DU DU D D
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
| IR IR IR AN IR NN SR AU A NN N PR PR B DU DU DU D D
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
| IR IS [N N N U I A AN RN N N N [ DU DU DU D I I |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
| IR IS [N N N U Y A AN RN NN N N N DU DU DU D [ R |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
| IR IR [N Y Y MU N N RO U U U U U DU DU DU DU [ —

Plot the Z-shape&Z, with vertices;
A (3,3),

(i)

D (2,4),
H(-2, 3)

C(2,5),

B (3, 5),

G(=2, 0),

F(—4, 0),

Put the identifieZ1 inside the Z-shape.

E(-4, 4,

(i)

RotateZ1 about the point ( 3, 1) by 90°.

(iii)
(iv)

Put the identifieZ2 inside the rotated shape.

RotateZ2 about the point ( 3, 1) by 180°.

(v)

Put the identifieZ3 inside the rotated shape.

(vi)

Finally, rotateZ3 about the point ( 3, 1) by 270°.

(vii )

(viii ) Put the identifieZ4 inside the rotated shape.
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5.4 Answers

GCSE Mathematics
Transformation Geometry

a-
1
-
|

b e Bl Ml Mt Ml My e |
|

5.4.1 Solution (Example)

STAaTAaTAaTAaTaAaTaa~"-a1°7A

TAaTAaTAaTAaTaAaTaaTa1°7Aa

5.4.2. Solution (Exercise)

Answer 1

aTAaTAac

---

doJd_J_Jd_a_1_1

-

|
—d_Jd_J_J_d1_1_1J

-




Answer 2

Answer 3

|_
|
-
|
A
1
-
1
A
1
A
1
L
1
A
1

L_L L



Answer 4

r-r-r-

Answer 5

—dodod_J_aJ_J_41_1J

Rotation of 90° (anti-clockwise) about the poit3; 6 )

Construction shown but also can be found using tracing paper and experimentat



Answer 6

e e Bl Bl |
|
=f"-Aa-Aa-A
|
=AaTAa-Aa-aA

—dodod_J_aJ_J_4d_1J

1
L_L_L_L_L_L_L_L_
1 1 1 1 1 1 1 1
L_L_L_L_L_L_L_L_
1 1 1 1 1 1 1 1
L_L_L_L_L_L_L_L_

Rotation of 270° (anti-clockwise) about the point ( 7, 3)

Construction shown but also can be found using tracing paper and experimentat

Answer 7

Ao doJd_J_ad_a_1_1J

Ya
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5.5 Homework (Examination Style Questions)

GCSE Mathematics
Transformation Geometry

Question 1
/A
4
A N
2
2 10 1 6 x
2

(a) Describe fully the single transformation that
maps shapP onto shap&).

[ 2marks]
(b) On the grid, rotate shape9(° clockwise
about the point (2,0).
Label the new shagfe.

[ 2marks]



Question 2

A

y
6

/ 4 2>

P
2

>
-6 -4 -2 0 2 4 6 X
l | | | | J
(a) Describe fully the single transformation that
maps triangld® onto triangleQ.
[ 3marks]

(b) Reflect triangleQ in the liney =x.

Label the new triangIR.

[ 2marks]



Question 3

(a)

(b)

(c)

yA
5
Q
0 5 10
P
-5

Describe fully the single transformation that
maps triangld® onto triangleQ.

On the grid, translate triangl@ by the vector(_ g)

Label the new trianglR.

Describe fully the single transformation that
maps triangld® onto triangleR.

[ 3marks]

[ 1mark ]

[ 2marks]



Question 4

<

~ O O

R N W

(a) Describe fully the single transformation that
maps triangld® onto triangleQ.

[ 2marks]
(b) Rotate triangl€) through 90 anti-clockwise about{(1. 1).
Label the new triangIR.
[ 2marks]
(c) Describe fully the single transformation that
maps triangld® onto triangleR.
[ 2marks]
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5.6 Answers
GCSE Mathematics

Transformation Geometry

5.6.1 Solutions (5.5 Homework (Examination Style Questions))

Answer 1
(a) Reflection in the linex = 1.
(b)
yA
4
Q P
2
2 0 A 6 <
-2
Answer 2
(a) Rotation— 90° about (0, 0) (Note:— 90° = 90 clockwise)
(b)
yA
6
4 Q
P 2 R
6 | 4 | 2 2 4 6x




Answer 3
(a) Rotation 90 about (0, 0)

(b)
yA

(Note 90 = 90 anti-clockwise)

—5

L-5
(c) Rotation 90 about ( 3, 1)

Answer 4
(a) Reflection in the ling/ =— x

(b)

<

(Note 90 = 9C anti-clockwise)

(62 o))

w b

=N

(c) Reflection in the liney =1.
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Lesson 6

GCSE Mathematics
Transformation Geometry

6.1 T4 Enlargement with Positive Scale Factor

An enlargement is the fourth of the fourransformationsto be studied.

Two items of information describe an enlargement fully:

Thescale factor of the enlargement.

Enl
En2

Thecentre (a point, the focus) of the enlargement.

6.2 Example

Plot the X-shapeX, with vertices;

(i)

D (-1,7),

C (-1,8),

7)),

B (1

A (3,8),

H (1,5),

F(1,5), G (-1,4),

E(O,6),

J(3,5) K (2,6), L (3,7).

I (3,4),

EnlargeX with scale factor 3, centre ( 2, 10).

(i)



S(-23),

R (4,3),
V (1-3).

6.3 Exercise
Question 1

AX AX
i e el el e e o e el b bt R R R Rl Bl M R | i e el el e e o e el b bt R R R Rl Bl M R |
L N L L N L
r-r-r-r-r-r-r-r-r-r-fF-m - om S S a- - - a- A R r-r-r-r-r-r-r-r-r-r-fF-m - om S S a- - - a- A
| T T S T N N R | L T e I —~ | T T S T N N R | L T e I
r-r-r-r-r-r-rcrcrcr R oo ST T s AT a- A . r-r-r-r-r-r-rcrcrcr R oo ST T s AT a- A
L S T O I N I | L T T T L I B B | —_ N~ L S T O I N I | L T T T L I B B |
r-r-r-r-r-r-rcrcr e R CE oo ST T T AT AT - - - r-r-r-r-r-r-rcrcr e R CE oo ST T T AT AT -
L T T S T (R R N I L T T L e I S B B | Kp] o L T T S T (R R N I L T T L e I S B B |
S N R 7 A S AR R R
r-r-r-r-r=c-C"r= T T TE T T T T AT AT AT A D 8 I — r-r-r-r-r=c-C"r= T T TE T T T T AT AT AT A
L T N T I I N | L T T U e I N S B o~ M~ L T N T I I N | L T T U e I N S B
r-r-r-r=-r=c"Cc"rCTCT T T T T T T T AT AT A i N— e r-r-r-r=-r=c"Cc"rCTCT T T T T T T T AT AT A
[ N N T I N N | L T T T T T T S I | - W N = [ N N T I N N | L T T T T T T S I |
[ I R R e e I A I I e e e R i R B B | [ I R R e e I A I I e e e R i R B B |
| S T T R T N | L T T U N T N S N o c | S T T R T N | L T T U N T N S N
[ e R Y R R e Lt S e e Ry Ry B B | > w [ e R Y R R e Lt S e e Ry Ry B B |
T T ) e o TR A AR R R
[ N NN SN N SN NN NN N | [ I N SN NN SN TN SO N | = [ N NN SN N SN NN NN N | [ I N SN NN SN TN SO N |
T [ S B S Y B R W - < T [ S B S Y B R
i R e s e —~ m i R e s e
| T R T R T N B I | [ R R e - oy | T R T R T N B I | [ R R e
L_ob_r e e e b a_a_a_aa MG = L_ob_r e e e b a_a_a_aa
R R A A - S R T IO IO T T N O S N O S N
T T T T I e B N T S T S T S R B | [o0] e T T T T I e B N T S T S T S R B |
| N T U U N SN NN NN IR SN AN T A S RN VU N DU DU B | < ~—_ N~ () | N T U U N SN NN NN IR SN AN T A S RN VU N DU DU B |
[ T T T T T N T I | | T Y I R D N R R %2 ~— — [ T T T T T N T I | | T Y I R D N R R
[ T WO IR N SN I N S N [N Y RN P RN DU DU DU DU B | [ T WO IR N SN I N S N [N Y RN P RN DU DU DU DU B |
[ T T T T T I E B | [ N o} V VI w [ T T T T T I E B | [ N
e S S A @ i H S sk S S Ak R R
[ TR WO TR T SN IS Y TN S AN T RN P RN PR DU DU DU B | |m - [ TR WO TR T SN IS Y TN S AN T RN P RN PR DU DU DU B |
[ T T T Y I Y B | [ n o) [ T T T Y I Y B | [
R R T T Uy U Wy | - = R R T T Uy U Wy |
[ T T T B B N [ X o~ W [ T T T B B N [
LoL_L_b_bL-btobt_bo_poo oo a_a_Ja_a_4a s - LoL_L_b_bL-btobt_bo_poo oo a_a_Ja_a_4a
[ T T T T I Y B [ n gt T [ T T T T I Y B [
L T [y o oy [ 1) -0 O L T [y o oy [

c O DO

+— 0 w

=
~— —
o c

Question 2

(i)
(i)

UE8,0),

Q (4! 6 );
EnlargeS with scale factor “one third”, centre 9 ).

Plot the space invadesl, with vertices;

P (10,0),
T(-2,6),

(i)
(i)



-
—~~
™ —
N N
AX QT
rFreErTrTrrTCrT TN T T T T I TI T IT T T AT AT AT A
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
r=r-r-r-r-r-r-rr-rF-r-"-fF-r=-=-1- -1 -1 -1=-"-1- === "
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
r=r-r-r-r-r-r-rrTreF-rFepEeTerE e T TIT T I e b Bl Bl | -
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -
r-r-r-r-r-r-r-r-r-r-F-r-r--oe s e a-A-A N
1 1 1 1 1 1 1 1 1 1 1 1 1
r-r-r-r-rCrrTCTrTrTrTrE T T T TIT I I T e B iy | 3 _
1 1 1 1 1 1 1 1 1 1 1 1 1 -l T
r-r-r-r-r-r-r-r-r-r-fF-r-mmmmmmmmm a- A-Aa-a o
1 1 1 1 1 1 1 1 1 1 1 1 1 N
r-r-r-r-r-r-r-r-F-F o s mmmmmmam - ] ~
1 1 1 1 1 1 1 1 1 1 1 1 1
- = - = - - = T T T T TIT T = C G
1 1
1
1

Question 3

F(-1
EnlargeV with scale factor 3, centre (1, 1).

[
[l
[
[aliall
[
[l
[
[l
[
[l
[

[t wlt l il i il i i | [ 1T -
+——TT1T — 9
O A A N A B B L IS

[ R T T TR T T N A | [ [ | — AN

L T T Y I R O B RN I e R T R T R [ R Qr-v . -

e e e R tt it et ol i el el el R R R i TG o)

ket it el it et et el i e e e e e T AR g

[ SO T S NG NN Y Y Sy S [ SN S S S JU SO P a2 =

T O T RO N N N A S S S R S T oz @

[ T T T T R T T [ [ -

ket et o e I i i i e el el SRR

LoL L L L [ QP w0

[ R T T T T B T B [ [ a

LoL_L_L_L L [ QP ) V

R [ [

| Iy N N N Y U U U U U [y P U N [ e [ QU [ | e

e
ro)
+—
o
(ol

A (4,1),
E(O,2),

(1)
(ii)
Question 4

What is the scale factor of the enlargement ?
Where is the centre of the enlargement ?

The small “spinning top” is enlarged onto the big.

(i)
(i)



Question 5

llllllllllllllllllll

1
-7~
1

Ya

[ TR T T T T R B R
I B R ok I E Tk N S S
[ TR T T T T R B R
I R A e e il el el
[ TR T T T T R B R
=4 -4 -4 -+—+-Ft—F—F—F -
[ TR T T T T R B R
I I I I I A I S S
[ TR T T T T R B R
t=t=-t-t-t-t-t-—Ft-t -t -
[ TR T T T T R B R
t=t-t-t-t-t-t-tr-tr-r-
[ TR T T T T R B R
f=t1=-1T-T-T-T-Tr-Tr-r-r-
[ TR T T T T R B R
I=1T=-T-T-T-T-T-T-r-r-
[ TR T T T T R B R
I=1T=-T-T-T-T-T-T-r-r-
[ R T T T T R B

T T T T T T T T T T

[ TR T T T T R B R
(= T-T-T-T-T-T-T-r-r-
[ TR T T T T R B R
=TI~ T=~T~T~- 17T T rT°rTCr-
[ T T T T TR TR I B
(I~ 7T~ 7T~ 7T T T-T7T°1T7°r~-
[ R T T T TR TR IR T

| A W i N B N

[

[ |
1 4

[ B | [ B |
o411 1_1_L_L_L_L_
[ B | [ B |
o411 1_1_L_L_L_L_
[ B | [ B |
lod_d1_-1_1_1l_L_L_L_L_

lod_d-_1_1_1_1L_L_L_L_

T
1

Tttt AaAaT It tTATITITTITTITTTTTTT
1
1
1
1

1
-1 1=-1=-1-1-1-"-1"-1T-T-T-T-T-T~
1
T a8

TaATAaATATAaAT Ittt ITITTITTITTTTTT T

1
“TaATaATATATItTAItTATITITTITTITTTTTT
1

L L L L Lo

Ao doJdoJojJ-d-_Jd_d1_41_1_1_1_1_1

1
mdedo o Jd A Jd_d_d_d1_1_1_1_1_)

JodoJdoJd a1 1_1_1_1_1_
1

Enlarge the given geometric shape by scale factor 3 and centre 1(710,

Question 6
Wolverhampton has a football team ( The 'Wolves') which has a distinctive badc

in the form of a black wolf face on a yellow background.

Use the internet to find this badge.

Copy it onto squared paper.

Now enlarge your copy, making it three times as big and clearly marking the cent

your enlargement on the squared paper.
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6.4 Answers

GCSE Mathematics
Transformation Geometry

6.4.1 Solution (Example)

rer-r-r-Fcr-rr-rr-—-
[ | [ | [
r-r-r-r-r-r-r-r-

4

6.4.2 Solution (Exercise)

Answer 1

i B |

-
1
="
|
it Bl |

A




Answer 2

dod_J_d_a_1_1J

A
1

Answer 3

—d_d_J_J_Jd_a_1J

A

Answer 4

3

(i

(_919)

(i)



Answer 5

>
X

[ TR TR O T T TR B B [ T TR Y TN T TN (NN TR NN NN SR TR B B ‘v_
e S e e T T e e [ ey e e g
[ TR TR O T T TR B B [ T TR Y N N TN (RN TR NN NN SN TR N T T '
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[ TR TR O T T TR B B [ T TR Y N N TN (RN TR NN NN SN TR N T T '
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[ TR TR O T T TR B B | T TR T T T B | 1 [ T T T
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[ TR TR O T T TR B B [ T T T T | | [ I T |
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[ TR TR O T T TR B B [ T T T T | [ I T |
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Lesson 7

GCSE Mathematics
Transformation Geometry

7.1 T4 Enlargement with Negative Scale Factor

In Lesson 6 it was observed that what mathematicians call an enlargement can

sometimes result in a smaller shape.

IF scalefactor >1 THEN a bigger, similar shape results.

SF1

IF  O<scalefactor <1 THEN a smaller, similar shape results.

SF2

7.2.1 Example

scalefactor =1 ?

What happens if( a)

scalefactor =0 ?

(b)

7.2.2 Example

Plot the ARROW-shape with vertices;
A (3,3),

E(7,9),

(a)

D (7,3),

9,3),
3,7),

(

C
G

B (6, 0),
F(3,9),

H (5 7),

(

| (5,3).

Enlarge the ARROW with scale facter2 and centre ( 3, 3)

(b)



7.3 Exercise

Question 1

Plot the FLAG with vertices;

(a)

S(7,2),
V (9,8)

Enlarged FLAG with scale factor 3, centre (5, 4).

\)..\/..
N ©
© o
N
@@ >
—~
o0 <
. ©
O -
(7
~—
O+

(b)

Question 2

Ya

shape with vertices;

AW

Plot (carefully!) the BUZZ-S

(a)

V (-9, 8)
Z(-8, 7)

U8, 9),
Y(-9 6),

b

8)

T(-8,

S—7,7),

X(=9, 7),
Enlarge the BUZZ-SAW by scale facter 3, centre(—5, 5)

W(-10, 8),

(b)



Question 3
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Question 4

(a)
(b)
(c)
(d)
(e)

Use a straight edge to draw lines that show where the centre of the enlargement



Question 5

Ao doJd_J_aJ_da_1_1J

Plot the DART shape with vertices;

H(9, 0),

(a)

K(-9, 6),
O(1,-4)

J(=3 8),

(1, 4),

M(=9, -5), N(-3 -8),

L(-3 0),

Enlarge the DART by scale facter 0.5, centre ( 3, 4).

(b)
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7.4 Answers

GCSE Mathematics
Transformation Geometry

7.4.1 Solution (Example)

The image is congruent to the original shape and in the same location.

There is no image. (It's collapsed into a singularity)

(a)
(b)

7.4.2 Solution (Example)

-a-

i |
1

e
1

]

|

1

|

1

A

J_d_d_J

JRY N PR R U DU N U U | i

7.4.3 Solution (Exercise)

Answer 1

L [ [ [ | | | [ |




Answer 2

i Blie Bl Bl Sl |

1
|
r
|
r
1
r
1
r
1
r
1
r
1
r
1

Ao doJd_J_aJ_da_1_1J

Answer 3

bt el Bl Bl Tl Bl Bl Bl |

aTAaTaTaITAa
“TAaTAaTaITI1TA

1
TAaTAaAaTaTaI7A
1

STAaTAaTAaTAaT-aTaa-a°7A

[l il el el i i i

4
|
el o Do o o o oA Jd_Jd_J_J_J_d1_41_1

Rotation of 180 about(-1, 0)

(e)



Answer 4

Answer 5

—dodod_J_ad_J_4d_1J
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7.5 Homework (Examination Style Questions)
GCSE Mathematics
Transformation Geometry
Question 1

y
20

15

10

>

0 5 10 15 20 X

On the grid, enlarge trianglewith a scale factor of2and centre (0, 0)
[ 3marks]



Question 2

The diagram shows a parallelogram.
(a) On the grid, rotate the parallelogram through &@ticlockwise
about the poin®.

[ 2marks]
(b)
yA
4
\
Q 2
-4 -2 0 2 4 x>
-2
\
o\
-4

Describe fully the single transformation that
maps triangld® onto triangleQ.

[ 2marks]



Question 3

yA

15

10

>

0 5 10 15 X

(a) On the grid, enlarge triangewith scale factor 3 and centre ( 3, 4).
Label the new triangl®.

[ 3marks]

(b) On the grid, translate triangl@ by the vecto(_ g)

Label the new triangIR.

[ 2marks]

(c) Describe fully the single transformation which
maps triangld® onto triangler.

[ 2marks]



Question 4

Ya
10
P R
5
Q A
5 . >
5 10 15 20 X

(a) Describe fully the single transformation which
maps triangld® onto triangleQ.

[ 2marks]

(b) Describe fully the single transformation which
maps triangld® onto triangleR.

[ 3marks]
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7.6 Answers
GCSE Mathematics
Transformation Geometry
7.6.1 Solutions (7.5 Homework (Examination Style Questions))

Answer 1

yA
20

15

10




Answer 2

(a)
N // N
o« N\
\\ O/ N
/
: -4
(b) Translation of( 8)
Answer 3
(a)& (b)
yA
15
Q
10
)
@
R
0 5 10 15X

(c) Enlargement, scale factor 3, centre (1, 8)



Answer 4
(a) Reflection in the ling/ = 4

(b) Enlargement, scale facto$,Xcentre (1, 6)
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Lesson 8
GCSE Mathematics
Transformation Geometry
8.1 Summary
This presentation dfansformation geometry highlighted:
T1 Trandlation
T2 Reflection
T3 Rotation
T4 Enlargement
A transformation acts on an original shape, which is transformed to giveage
Note that the “shape” can be a “point” or a “line”.

8.1.1 T1 Trangation
A trandation is a “slide” of a fixed shape across the page without rotation.

Translations are described ¥sctors such as

g) (Go 5 acrossand 9 up)

If one shape is a translation of another then the two shapéisentéy congruent.
Congruent means having the same size and shape.

8.1.2 T2 Reflection
There are three key properties to keep in mind regarding reflections:
Ref 1  The perpendicular distance of any point from the mirror
is equal to the perpendicular distance of the image from
the mirror.
Ref 2 A line drawn from any point to its image passes through
the mirror at 90°.

Ref 3 Aline parallel to the mirror has a reflection that is also
parallel to the mirror.

The mirror, being a straight line, has an equation of the fprmx + ¢



8.1.3 T3 Rotation
Three items of information describe a rotation fully:
Rol The size of thangle of rotation.
Ro2  Thepoint about which rotation takes place.
Ro3  Thedirection of the rotation: clockwise or anti-clockwise.
If the direction is omitted then it is assumed to be anti-clockwise.
In mathematics anti-clockwise is considered to be positive.

8.1.4 T4 Enlargement
Two items of information describe an enlargement fully:
Enl  Thescalefactor of the enlargement.
En2  Thecentre ( a point, a focus ) of the enlargement.

The scale factor has the following properties;

SF1 IF scalefactor >1 THEN a bigger, similar shape results.
SF2 IF 0 < scalefactor <1 THEN a smaller, similar shape results.

SF3 IF — 1< scalefactor < 0 THEN a smaller, similar, inverted shape result
SF4 IF scalefactor < —1 THEN a bigger, similar, inverted shape results.

SF5 IF scalefactor =1 THEN the original and image are 'one on top of the ot
SF6 IF scalefactor =0 THEN there is no image.

SF7 IF scalefactor =— 1 THEN the image is a rotation of F8&bout the focus.

8.2 Exercise

Question 1

-

g and labelthe imageC.

(b) Write down the vector that translat®®ntoB.

(a) TranslateA by




A

r-r-r-r-r-rFr-Cr-C-cese s
| | [ | [ | | |
r-r-r-r-r-r-r-r-r-r-

1
J
1
oA Jd_J_a_d_Jd_1
|
—dodod_J_ad_J_4d_1J

r-r-r-r-r-r-r-r-r-re-

r-r-rTrTrTrTrrTrr T T T

Ya

Question 2

|
—dodod_J_ad_J_4d_1J

What is the equation of the mirror line ?

Reflect the shape in the mirror.

Question 3

(a)
(b)

C(-1, 3,
F(-2, 8)

B(-1,-5),
E(4, 5),

Rotate the FLAG by 90about the point (1 1)

Plot the FLAG with vertices;

A=2,-5),
D(4, 3),

(a)
(b)



Question 4

s:

Plot the SPIRAL with vertice

(a)

H(-8, 8), (-3 8),

G(-8, 4),
J(=3 4),

L(-6, 6),

K6, 4),

O(-4 5),
R(-7, 4).

Enlarge the SPIRAL by scale facte®, centre{ 3, 2)

N(-=5 5),

M(=5, 6),
P-4, 7),

Q(_7’ 7)’

(b)

Question 5

A

F-r-r-r-F-C-C-m s s

Plot the DART with vertices;

(a)

R(-2,-4), T(6, 8).

2.

A-3-1),

Reflect the DART in the linex

D(-6, 0),

(b)



Question 6

[ 2marks]
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Describe fully the single transformation which maps triafigteto triangleJ.



Question 8

<

O

L N W

Reflect triangleP in they-axis to give triangl&).
Then rotate triangl® aboutO through 90 clockwise to give triangl&.

Describe fully thesingle transformation which maps triandgkeonto triangleR.

[ 4 marks]
Question 9
In your mind picture the alphabet written as BLOCK CAPITALS.
ie. A B C D E
(1) Ignoring any small, fancy font embellishments, list the 3 letters which hav

rotational symmetry and no mirror symmetry.

(i) Ignoring any small, fancy font embellishments, list the 7 or 8 letters whict
have neither rotational symmetnyor mirror symmetry.
( Which letter is the 'debatable’ one ?)

* By no rotational symmetry is meant only the trivial case of Rotational Symmetry of Order 1



Question 10

<

H O

R N W

-5 -4 -3 -2 -11O 4 5 X>

-
N
- W

(a) Describe fully the single transformation which maps
triangleP onto triangleQ

[ 2marks]

(b) Describe fully the single transformation which maps
triangleP onto triangleR

[ 3marks]
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8.3 Answers

GCSE Mathematics
Transformation Geometry

Answer 1

|
STAaTAaTAaTaTa7Aa

e |
—dodoJd_J_aJ_da_1_1J

Answer 2

il Bl Bl By A Tl Bl Bl el Bl B |

r-r-r-

i e Bl Bl el Bl Sl |

PR [ [ | | P N (|

y=2x+3

(b)



Answer 3

—d_dJd_ad_J_4d_1
|

4
| |
—dodod_J_aJ_J_4d_1J

1
-\~ Aa-Aa-Aa-Aa-Aa-Aa-Aa
|
aTAaTA
|
STAaTAaTAaTAaTaTaa"-a°%7Aa
1

[l il i
1
r-r-r-

Answer 4

AT A-Aa-Aa-Aa-Aa-a

aTaTA

“TTAaTAaTAaT-AaT-Aa

STAaTAaTAaTAaTAaAaTaa" %A

“TTaTAaTAaTAaTAaTaTa"a

V2

[l il el el el it it Tt Tl bl i el Bt




Answer 5

aTAaTaTaITAa
1

huin e e B B |
1

--"-Aa-Aa-Aa-Aa-a-a-a
_— A _J_d1_1_J
|
_— - _J_d1_1_J

[l il i
1
r-r-r-

+- -+ -+

. I T T I e A R A

Answer 6

_——— -

—dd_d_d_d1_1_1_1_1_1L_1_)

|
-
1
-
1
-
|
-
1
-
1
-
1
1
1
a
|
-
1
\
1
A
1
1
1
L

-




Answer 7
Reflection in the linex = 4.

Answer 8

<

H O

L N W

Reflection in the ling/ = x.

Answer 9
(1) N S Z
(i) F G J K L P Q R

L is debatable

Answer 10

(a)  Translation of (: I)

(b) Rotation of 90 (9¢° anticlockwise) about ( 0, 0).
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Lesson 9

GCSE Mathematics
Transformation Geometry

9.1 Test

Question 1

1

-J

| |
-d_d_J

1 1
-d_-4
|

i B |

and label the imag€.

5
4
Write down the vector that translat&®ntoB.

TranslateA by

(i)

(i)

Question 2

rer-r-rFr-rFr=-Fr=~=r= === s s mmA- - a- A

Reflect the shape in the mirror.

(i)

What is the equation of the mirror line ?

(i)



Question 3

A%
-r-r-r-rrTrC-rTCTrTr T T T TIT I TIT It It T T AT AT A
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
r-r-r-r-r-rr-rreCrreTrTrTrEeTtTrTr I TITTIT It 1T AT AT A
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
r-er-r-r-rTrrTrTrTrETrr T T T I TITaIT T T AT A
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
r-r-r-r-rTrrTrTrTrTrr T T T T T T T T AT A
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
r-r-r-r-r-rrTrTrTrTr T T T T T T T AT aTA
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
r-r-r-rr-CTrrTrTeTE T T T T T T T IT T T AT AT A
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
r-r-r-r-rcCTrTrTrETrE Tl T, T T T T T T T AT AT A
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
r-r=-r-r=r-r°rTCTr T e T T T T T T T AT AT A
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
[ i i T I N R it e T R R Rt T R Tt R Ty |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
[ A S e Tl N I St i Nt T R R Rt T R T R By |
P 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
)l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
y _II_II_|I_II_I|_II_II_|I_II_I|II_II_|I_II_II_II_II_II_II_II_
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
_II_II_|I_II_I|_II_II_|I_II_I|II_II_|I_II_II_II_II_II_II_II_
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
_II_II_|I_II_I|_II_II_|I_II_I|II_II_|I_II_II_II_II_II_II_II_
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
_II_II_|I_II_I|_II_II_|I_II_I|II_II_|I_II_II_II_II_II_II_II_
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
L_ L L L b
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
L L L L o
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Lo L L L L o
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
| IR IR N I AN AN I NN SR SR AN PN P [ P U P D D R
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
| IR IR E I AN A I NN S S AN P P A P U P D D R
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
| IR IR R AN A A U U U U Y U RS U [ [ U DU D R—

1(5, 1).

F(1, 4),
Rotate the AXE by- 90° about the poin{—4, 4).

C(-8 1),

B(3 1),
E(3, 2),
15)
~75

r

Plot the AXE with vertices;
H(5 2),

A(4,-2),
D(-8 2),

G(7, 4),
Write down the coordinates of the image of the poi?,(11) when it

Describe the symmetry of this diagram:

is translated by the vectt{

(i)
(ii)
Question 4
Question 5



Question 6

i Sl bt i By |
[ |
- it il bl bt i Bl Bl Bl Bl |
L T e L LI T N N T N N
F-r-r-r-r-r-r-Fcr RS TImCm T s AT
L e L L T N e
F-r-r-r-r=r=r-"rTrCr TRt T T T T T AT AT A
L e e LI N N R R
r=r-r-r-r=r=r"Cr"rCr TRt T T T T AT AT A
L T T O T e N N A | L T T B B
[l i et e e e e e e e e e e |
L T T T T T T R A | L T T T T U B N |
[ il e il e I I i e i e R i R Bt i |
L T T T T T T R A | L T T T T U B N |
[ I R R e e I A I I e e e R i R B B |
L T T T T T T R | L T T T O N N N |
| I I R R N I L e e e R R R B |
L T T R T T T R A | L T T O T N N N |
| I R R I Y I R R R B |
- | T TR T TR O T S S | | T TR T TR S N SN A |
l LI I N I R B B N | T T
VJ | U S WA SRR SN TN TN TR T Y T TN NN DU VU DU DU B B |
| I T R N R T BN E R | | I D I R R R R R
| T T T TR S T T | L T TR T S DO N |
I T T T T I O I e [ I e e e R R Ry T B
| IR I TR T TR SN RS NN SN I A T TR U O DU VU NN DU B |
[ T T T T T IR H R | I N D R R R R
| I R TR N TR SN S SN SN I N T TR FRN N VU VA NN DU B |
[ T T T R T I H R | LI N R R R R R
| IS S TR I TR SN S NN U I A R TR R S DU DU NN DU B |
[T T T T T T T N B | LI T R R R R R
| N Y TR N TR SN NS SN SN I N R TR PR U DU DU NN DU B |
[T T T I TR T T N B | LI T N D R R R R
{ IR TR TR IR TN S R NN SR A N N TR PR N DU DU BN DU B |
L T e L e L T e e e
LoL bbb Lo )
L e L L T N
LoLoLoL b Lo ]
L e L | LI T N T e N
LoL_L_L_L_L Lo

Plot thes with vertices;

(i)

Enlarge ther by scale factor 4, centre (10, 10)

(i)

Question 7

Ya

Specify fully the single transformation that maps bag of gold A onto bag of gold E



Question 8

Ya

R N W b~ 01O

0 1 2 3 45 6 %

Describe fully the single transformation which mapangleS onto triangle T.

Question 9

(i)

(i)

YA
4
P
2
Q
2 |0 2 4 6 8
R
-2

Describe fully the single transformation which
maps triangld® onto triangleQ.

Describe fully the single transformation which
maps triangld® onto triangleR.

=<V

[ 2marks]

[ 2marks]

[ 3marks]



Question 10

D

|
\
-4
|
\

(a) On the grid, enlarge shapewith scale factor 3 and centre §, 7).
Label the new shap@.

[ 3marks]
(b) On the grid, rotate shagpethrough 90 clockwise
about the point{8, 7).
Label the new shape.
[ 2marks]

Question 11
Here are the digits from 1 to 9.
1 2 3 4 5 6 7 8 9

Ignoring any small, fancy font embellishments;
(1) List the 4 numbers which have mirror symmetry.

(i) List the 2 numbers whiclhave rotational symmetry of order 2.

(iii)  Thereis a BLOCK CAPITAL letter with rotational symmetry of order 4.
Which letter ?



Question 12

(a)

(b)

Describe fully thesingle transformation which maps
triangleA onto triangleB.

On the grid, translate triangke by the vector(_Sl).

Label the new shape.

[ 3marks]

[ 2marks]



Question 13
YA

(a) Describe fully thesingletransformation which maps
triangleP onto triangleQ.

[ 3marks]

(b) Describe fully thesingletransformation which maps
triangleP onto triangler.

[ 2marks]



Question 14

.5, centre(-1, —2).

Enlarge the shape shown by scale faetdd

Question 15

Write down the vector of the translation that maps:

E onto F.

(c)

ContoD

(b)

A onto B

(a)



Question 16

Suppose there exists a circular mathematical mirror.
Inside the circle is placed a star.

Draw the image of the star under reflection in the circular mirror.
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9.2 Answers

GCSE Mathematics
Transformation Geometry

e |

_-

—dodod_J_Jd_J_4d_1J

—dodod_J_aJ_J_4d_1J
il Bl Bl Bl |

1
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il B |
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1

1
1
1 1 1
P 1 1 1
al ] ] ]
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1 1 1
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1 1 1
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1 1 1
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1 1 1
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L-L | I Y Y [N Y U Y FU OO U O N U
1 1 1 1 1
L L L-L-L
1 1 1 1 1
L L L-L-L
—_
N
l 7
— ~—— AN
o) o)
W —~~ M
o) [
< - <

y=2x-3

(b)



Answer 3

A

r=r-r-r-r=-Fc-r-r=r=-r - Sim S S s i e Bt Bl

1 [ 1 [ 1 1 [ 1 1

r=r-r-r-r-r-r-r-rF---fF - SimSim S mis s e i Bl Bl

| [ | [ | | [ | |

F-r-r-r-r-r-rFCrTrTrrTE T T T I T T T i =
1

Ao Jd_J_aJ_da_1_1
|
PR [ [ | | P N (|

Rotational symmetry of order 6.
No mirror symmetry.
For example...
TN

Answer 4
Answer 5



Answer 6

r-r-r-

Answer 7

r=r-r-r-r-r-r-r-r-r

F-r=r=r=r=r=-r-r -I=-j
1

r-r-r-rTr-

yu

clockwise) about the poirt4-4)

Rotation of — 90° (90°

Construction shown but can be found using tracing paper and experimentation.



Answer 8

—dodoJd_J_aJ_da_1_1J

Answer 9

(b)

15
4

() |

Answer 10

A rough idea of what one gets using straight lines between eight key points.
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