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TRANSFORMATION FOUNDATIONS

Name:

Write T for translation, F for reflection or R for rotation.

1 2.

tr .y

=p PN

What stays the same after every rigid transformation?

Which transformation reverses orientation?

How can you recognise a rotation?
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TRANSFORMATION FOUNDATIONS
Name: ANSWERS

Write T for translation, F for reflection or R for rotation.

1 2.

7
8

What stays the same after every rigid transformation?

Side lengths, angle sizes, shape and area.

Which transformation reverses orientation?
Reflection.

How can you recognise a rotation?

Every point turns through the same angle around a fixed centre.
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TRANSLATION COORDINATES

1. Triangle ABC: A(-5,-2), B(-2,-2), C(-4,1).

Translate by vector (+6,+3).

Record A", B', C'. Check on the grid.

2. Rectangle DEFG: D(1,3), E(4,3), F(4,5), G(1,5).
Translate by vector (-5,-6).
Record D', E', F', G'. Check on the grid.

Name:

(1,5)

Original Image Original Image
A (-5,-2) D (1,3)
B (-2,-2) E (43)
C (-4,1) F (4,5)
G

v

Write one sentence explaining how you checked the translation.
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TRANSLATION COORDINATES

1. Triangle ABC: A(-5,-2), B(-2,-2), C(-4,1).

Translate by vector (+6,+3).

Record A', B', C'. Check on the grid.

Name:

ANSWERS

2. Rectangle DEFG: D(1,3), E(4,3), F(4,5), G(1,5).
Translate by vector (-5,-6).
Record D', E', F', G'. Check on the grid.

Original Image Original Image
A (=5,=2) A'(1,1) D (1,3) D' (-4,-3)
B (-2,-2) B' (4,1) E (4,3) E'(-1,-3)
C (-4,1) C'(2,4) F (4,5) Feh1.-1)
G (1,5) G' -1)
» | X
A b 6 Z
=
-6
=7 ¢

Write one sentence explaining how you checked the translation.

Every vertex moved the same vector.
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REFLECTION COORDINATES

Name:

1. Triangle PQR: P(-5,1), Q(-2,1), R(-3,4).
Reflect in the y-axis.

Original Image
P (-5,1)
Q (-2,1)
R (-3,4)

2. Trapezium STUV: S(1,-1), T(5,-1),

U(4,-4), V(2,-4). Reflect in the x-axis.

Original Image
S (1,-1)
T (5,-1)
U (4,-4)
v (2,-4)

Which coordinate changes in Task 1?

Which coordinate changes in Task 27
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REFLECTION COORDINATES

Name: ANSWERS

1. Triangle PQR: P(-5,1), Q(-2,1), R(-3,4). 2. Trapezium STUV: S(1,-1), T(5,-1),
Reflect in the y-axis. U(4,-4), V(2,-4). Reflect in the x-axis.
Original Image Original Image
P (-5,1) PS) S (1,-1) $'1:1)
Q (-2,1) Q' (2,1) L (5,-1) T6,1)
R (-3,4) R’ (3,4) U (4,-4) ' (4,4)
\'} (2,-4)

Which coordinate changes in Task 1?
The x-coordinate changes sign.

Which coordinate changes in Task 2?

The y-coordinate changes sign.
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Name:

ROTATION COORDINATES

1. Triangle LMN: L(1,1), M(4,1), N(2,3).

Rotate 90° anticlockwise about the origin.

Record L', M', N'. Check on the grid.

Point | Original Image
L (1,1)
M (4,1)
N (2,3)

2. Rectangle WXYZ: W(-4,-1), X(-

Y(-1,-3), Z(-4,-3).

Rotate 180° about the
Record W',

Write the coordinate rule used for each task.

Task 1:

Task 2:

> <
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ROTATION COORDINATES

Name: ANSWERS

1. Triangle LMN: L(1,1), M(4,1), N(2,3). A
Rotate 90° anticlockwise about the origin. &
Record L', M’, N'. Check on the grid.

Le.
Point Original Image |
L (1,1) L' {-1,1)
M (4,1) M* (-1,4)
N (2,3) N' (-3,2)

2, Rectangle WXYZ: W(-4,-1), X(-
Y(-1,-3), Z(~4,-3).

Rotate 180° about the
Record W', X

I IIII,be
ol 1 2 3 4 5 %

r
W' (4,1)
X' (1,1) el
¥ | eiedl | YO8 ]
2 | 4D | T :

Write the coordinate rule used for each task.

Task 1: 90° anticlockwise: (x, v) = (-v. x)

Task 2: 180°: (x, y) = (-x, -y)
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COMBINED TRANSFORMATION SEQUENCES
PAGE 1- APPLY EACH STEP IN ORDER

Name:

1. Triangle ABC: A(-5,-1), B(-3,-1), C(-4,2).

First translate (+6,+2). Then reflect in the y-axis. {
6
5
Point Original Image1 | Image2 4
3
A (—5’—1) 2
1
B (-3,-1) P > X
C (_41 2) i L
2. Rectangle DEFG: D(1
First rotate 90° anticlo
N 6 -
5
4
3
— — S — ~2 . — —
1
< —> X
—6—5-4-3—2—1_10 1 2 3 4 5 6
F (41 _2) -2
-3
G (1,-2) 4 L 1} pal 4 4 "l
-5
-6

Why must Image 1 be completed before Image 2?
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COMBINED TRANSFORMATION SEQUENCES
PAGE 1 - APPLY EACH STEP IN ORDER
Name: _ANSWERS

1. Triangle ABC: A(-5,-1), B(-3,-1), C(-4,2).
First translate (+6,+2). Then reflect in the y-axis.

> <

Point Original Image1 | Image2

A (-5,-1) | A'(1,1) [A"(-1,1)

B (-3,-1) | B8'(3,1) | B“(-3,1)

C (-4,2) | C'(2,4) [C"(-2,4)

2. Rectangle DEFG: D(
First rotate 90° anticlo

B
Ld

< » X

Why must Image 1 be completed before Image 2?

The second rule acts on the first image, not the original.
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COMBINED TRANSFORMATION SEQUENCES
PAGE 2 - ORDER MATTERS

Name:

A. SAME MOVES, DIFFERENT ORDER
Start P(2,1).

Route A:

Route B:

Compare the final points. What does this pro

Translate (+3,+2)

Intermediate:

Reflect in
the y-axis

Intermediate:

Reflect in
the y-axis

Translate

Point Image 1 Image 2
A'(1,-1) A" (-2,1)
B'(1,-3) B* (=2,=1)
C' (3,-2) C" (0,0}
Trans tion 1:
Transformation 2:
Point Original Image 1 Image 2
P (-4,1) P' (4,1) P" (5,-2)
Q (c2.4) Q' (2,1) Q" (3,-2)
R (-3,3) R' (3,3) R" (4,0)

Transformation 1:

Transformation 2:
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COMBINED TRANSFORMATION SEQUENCES

Name:

PAGE 2 - ORDER MATTERS
ANSWERS

A. SAME MOVES, DIFFERENT ORDER

Start P(2,1).

Route A:

Translate (+3,+2) | —»

Route B:

Reflect in
the y-axis

Compare the final points. What does this pro

The same transformations in a different

Intermediate:

(5,3)

Intermediate:
(-2,1)

Reflect in
the y-axis

Translate

Point Image 1 Image 2

A (1,-1) A" (-2,1)
B' (1,-3) B* (=2,=1)

C' (3,-2) c" (0,0)

tion 1: 90° clockwise rotation about the origin
Transformation 2: translation (-3,+2)

Point Original Image 1 Image 2

P (-4,1) P' (4,1) P"” (5,-2)

Q (-2,1) Q' (2,1) Q" (3,-2)

R (-3,3) R' (3,3) R" (4,0)

Transformation 1: reflection in the y-axis

Transformation 2: translation (+1,-3)
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TESSELLATION DETECTIVES

PAGE 1 - TEST THE PATTERN

Name:
A tessellation covers a region with no gaps and no overlaps.
Tessellation Not a tessellation ot a tessellation
Transformation(s):

Evidence:

Tessellation Not a tessellation Tessellation Not a tessellation
Transformation(s): Transformation(s):
Evidence: Evidence:
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TESSELLATION DETECTIVES

PAGE 1 - TEST THE PATTERN

Name: ANSWERS

A tessellation covers a region with no gaps and no overlaps.

Tessellation Not a tessellation

Transformation(s): _translation and reflecti

Evidence: _edge-to-edg

ot a tessellation

ence: _gaps remain

Tessellation Not a tessellation

Transformation(s): _translation

Tessellation

Transformation(s):

Not a tessellation

Evidence: _hexagons cover the region

Evidence: _motifs overlap
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Name:

TESSELLATION BLUEPRINT

PAGE 2 - CREATE AND EXPLAIN

o e

Repeat the motif to cover the grid.

Use at least two transformation types.
Draw arrows and label each move T, F or R.
Check that there are no gaps or overlaps.

/\

The transformations | used are:

My pattern is a tessellation because:
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TESSELLATION BLUEPRINT

PAGE 2 - CREATE AND EXPLAIN

Name: ANSWERS

B IGO0 I e

Repeat the motif to cover the grid.

Use at least two transformation types.
Draw arrows and label each move T, F or R.
Check that there are no gaps or overlaps.

F

T
=

—

\R

/

<

| G

A

X

A

Y4
/\

& 4

™

>v
ALA
TV

/

S

= right,

ce is:

lect, translate right, rotate 180°, repeat.

N

Py

/\

P

-

/

~

The transformations | used are:

~translation, reflection and rotation

My pattern is a tessellation because:

~ the motifs cover the region with no gaps or overlaps.
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TRANSFORMATION TRAIL - CHALLENGE CARDS 1-12

T: Translate F: Reflect

R: Rotate

; (-3,2) by (4,-2) in the E (2,5) 180°

i (+5,-1) y-axis. | about the origin.
LL E _JJ
(™ |

Translate

F: Reflect

(-1,6) in the . (5,-4) by
X-axis. (-7,+3).
: =
i | F:Namethe |:| R:Namethe |
| move: mirror || move: quarter- |
: ' | imageacrossa || turn :
| 4 right. | vertical line. . |, anticlockwise. |
(L g 24 8 L J)
: : = =
i R: True or T:f;l;;g? :r F: Which .
false: rotatolons transla.ti ok transformation
: ‘ Change Size. : changes : maps (3’1) to :
L _JJ (L orientation. _JJ | (L (-3,1)? mif
TN T S A S P, T, T AR SR Syepme S0 iRy SN A SRR R W A Sukmdl
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TRANSFORMATION TRAIL - CHAI.LENGE CARDS 13-24

F: Reflect (-5,-3)
in the x-axis.

R: Rotate (4,-1) T: Translate (-2,0)

90° anticlockwise. E by (+6,+4).

R: Rotate (-2,-5) ive the rule

180° about r 90° clockwise
the origin. rotation.
C: Can circles C: Name one
alone tessellate boundary condition
without gaps? for a tessellation.

C: Reflect (2,1) C: Rotate (1,3) C: Why can
transformation
then translate translate (0,+2). order matter?

) AN

A

inthey-axis, ' 180° then

Sukindi
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TRANSFORMATION TRAIL - ANSWER KEY
* — % — *

1 @1 13 (5.3)
2 (-4-2) 14 (1
3 (25 15 (44

4 (-1!-6)
9 (2,3)
6 ('21_1)

7 translation

8 refle

21 no gaps or no overlaps

10 | 22 (W)
11 false 23 4.4
12 reflection in the y-axis 24 the second move acts on

the first image, so changing
order can change the result

Accept equivalent precise wording for explanation items.




TESSELLATION BUILDERS - MOTIF TILES

Regular hexagon

Kite E Right-angled triangle i Right-angled triangle
S g b o s o - e s o TP S ape— J
Sukindi
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TESSEI.LATlON BUILDERS - CHALLENGES

P S O S T o b e e T ------------- ™
v~ | i T A
s 1 » 5 2 ¢ s 3 EN s
| Make a strip ‘| Makeamirror || Createa
'| using translations || band using ' quarter-turn |
| only. | reflection. | rosette.
49 i l i
it e 'k ik i ppaieida el il g
4 e s
" Cover a region /| Use twogha
' withoneshape || ingge repilti ;
. and no gaps. ' :

Sy rpwen ooy v _dr ey o ey g S e oy ey e 4
N i | : il k
E A (Y A el
moti Reflect a motif Combine a
18 und a across a translation and
' | marked point. | vertical line. ' arotation. |
| | i I
/| Makea . /| Compare two | Createa :
| non-tessellation ||| patterns. Which || tessellation and :
and explain | uses fewer /| label three
| the gap. ] 1| transformations? 1| transformations. |
(PN N A A, e 1 AL :

"""""""""""""""""""" §9kindi
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PATTERN PAVILION DESIGN CHALLENGE
PAGE 1- COORDINATE ACCURACY

Name:

1. Triangle ABC: A(-5,-2), B(-2,-2), C(-4,1).
Translate (+6,+3), then reflect in the y-axis.

Point Original Image 1 Image 2
A (-5,-2)
B (-2,-2)
C (-4,1)
6
2. Square DEFG: D(1,1), E(3,1), F(3,3), G(1,3). I ! |
Rotate 90° clockwise about the origin, | ——
then translate (-1,+4). | i
| =2
Point | Original | Ima Image 1 i 1
‘ : _— » X
XS A (W] 2B 48 6
D | (1) ) R
-%ﬁ,i|_2, il -
E ( e
\ | |_4
3 b ol b 8 4 Lol oL U 8 Lol
,3) | ‘ |- ‘-6

How did you check each intermediate image?

Why can changing the order change the final image?
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PATTERN PAVILION DESIGN CHALLENGE

PAGE 1 - COORDINATE ACCURACY

1. Triangle ABC: A(-5,-2), B(-2,-2), C(-4,1).

Translate (+6,+3), then reflect in the y-axis.

Point Original Image 1 Image 2
A (-5,-2) A'(1,1) A" (-1,1)
B (-2,-2) B'(4,1) B" (-4,1)
C (-4,1) C'(2,4) C" (-2,4)

2. Square DEFG: D(1,1), E(3,1), F(3,3), 6(1,3). | o
Rotate 90° clockwise about the origin, ~
then translate (-1,+4). | 311 |
‘ -2
Point | Original | Imag Image T f‘ f |
b || il >0, T |
NV R R, " - U T I . P . 1
E ( ' ' _3) ,1) ‘ ! | J‘_3 | !
- g [ 1 -
’ P (3N | F"(2,1) B r‘; | |
12 | | ,L ‘_ | [ | T
3) V6 (1) | 6"(23) L e L L

How did you check each intermediate image?

| applied and checked one rule at a time for every vertex.

Why can changing the order change the final image?

The second transformation acts on a different firstimage when the order changes.

NNNNNNNN



PATTERN PAVILION DESIGN CHALLENGE
PAGE 2 - TESSELLATION DESIGN

Name:

Context:
Design a floor pattern for a new community pavilion.

Exact requirements (tick all):
[ ] Use one clear motif.

|:| Use at least two transformation types.

|:| Cover the design region with no gaps or overlaps.

[ ] Label one translation vector, one mirror line or one rotation centre.

|:| Describe the repeating sequence.

SQUARE GRID

ATAVAS AV PAVAW

Motif: Transformations used:

Repeating sequence: Evidence that it tessellates:

Sukindi




PATTERN PAVILION DESIGN CHALLENGE
PAGE 2 - TESSELLATION DESIGN

ANSWERS

Name:

’
Context:

Design a floor pattern for a new community pavilion.

Exact requirements (tick all):
[ ] Use one clear motif.

[ ] Use at least two transformation types.

D Describe the repeating sequence.

L

|:| Cover the design region with no gaps or overlaps.

D Label one translation vector, one mirror line or one rotation centre.

SQUARE GRID GULAR
//I&\ — —
\
L KA UL
‘/ -l L~ \
NN /
AVER”_ )
DY
\ [ ) ' VAVATAVATAVRTAVA VAN
D 1 NN
/ Pl
ACAVASAWAP YA PN
, Motif: 1 Transformations used: 1

a pair of congruent kites.

translation, reflection and 180° rotation.

Repeating sequence:

reflect the kite, rotate the pair 180°,
then translate the pair across the row;
repeat.

Evidence that it tessellates:

every edge meets another edge and
the region has no gaps or overlaps.
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