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TRANSFORMATION TOOLKIT

r

TRANSLATION 8

Slide a shape. Its size, shape and orientation stay the same.

Flip a shape across a mirror li e& ;
VERRES.

a shape around a fixed centre. Its size and
pe stay the same.

90°
\ /\clockwise

WHAT ALWAYS STAYS THE SAME?
Side lengths ¢ Angle sizes « Shape ¢ Area
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TRANSFORMATION DOMINOES

Cards 1-8 ¢ Cut on the dashed lines

Sllde 4 rlght 2 up E Flip across a ]
r T ! vertical line
TRANSLATION ‘| REFLECTION
4
Orientation
reverses
I
l i
|
|
N _J
e N ———— — —————
Turn around a Angle sizes
fixed centre : stay equal
ROTATION | A7, [F| INVARIANT A
\ vv :
Sukind




TRANSFORMATION DOMINOES

Cards 9-16 ¢ Cut on the dashed lines

TRANSLATION

=\

(@
| REFLECTION

Every point
moves equally

Mirror line

\. X y
re@sta ual
|
|
_____________________________________ \
Equal distance
: from the line
| REFLECTION » ,
; 4---»54-—-»
\ S : J
oy ——————————
@ Quarter turn : Shape and size
anticlockwise E stay the same
ROTATION } /7 "~ i/} (=)
= 1|
\_ 7

—LEARNING —
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TURNING SHAPE TRAIL

Challenge Cards « Cut on the dashed lines

Point A is at (2, 1).
Move it 4 right and
3 up. Where is A'?

y

A

Move a triangle 3 right
and 2 up. Describe
the vector.

What stays the same
after a translation?

|
|
|
|
I
|
|
|
|
|
| A
|
|
|
|
|
|
I
|
|
|
I

Reflect an arrow across
a vertical mirror line.

ROTATE

Describe a half-turn
using degrees.

ROTATE

What stays fixed
during a rotation?

What is the rotational
symmetry order of a

|

|

]

|

|

! What is the smallest turn

|
square? ;

l

|

I

|

|

|

for an equilateral triangle?

Name three properties
preserved by every rigid
transformation.

........



Name: Date:

TRANSLATION VECTOR DETECTIVE

Page 1 ¢ Follow the vector

Translate each object. Label every image point with a prime symbol.

1. Translate triangle ABC 4 units right and 3 units up. Draw A’'B’C".

Ay
10
9
8
7
6
5 |
C
4 |
3 S G @ e s e e e
) i i o i
1
0 > X
o T 2 3 4 5 & 4 8 9 10
2. Translate rectangle DEFG 3 units right and 4 unit raw F'G
Ay
10
9 S — — -
8 e — — e — —
7|1 CGe oF
6
51
D E
4
3
2
T |
‘
0 » X
0 2 3 44 5 6 7 8 9 18
3. Move units left and 5 units up. Record X’ = ( & )k
w0t
; ]
8 - {
7
6 1
5 |
s e
3
2 J
1 T T
0 > X
0 2% 4 576 7 89 10
e B
4. What changes and what stays the same during a translation?
. J/
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Name:

ANSWERS Date:

TRANSLATION VECTOR DETECTIVE

Page 1 ¢ Follow the vector
Translate each object. Label every image point with a prime symbol.

1. Translate triangle ABC 4 units right and 3 units up. Draw A’B’C".

Ay
10 l
9 i
8 i | || |
7l O [ O BN - P
& |
[ i T
5 T i
4 ’ C AI Bl
Dy
3 | T |
I |
4 0 O
y A B
\
0 l |
O 1 2 3 4 5 6 7 8 9 10

» X

2. Translate rectangle DEFG 3 units right and 4 unit

b ¥

=0
o

T

N WO 01O N 0 O

ikx

0 3 4 5 46
3. Move
AY
10— - —
{ERAR |
8 + L B2 £ —
7 | -] X
I T B IR
5 [——
4 -if =l 12 |
3 . — - {
N, W .
ot .
|
% 1 23 4567809 10

* 8 9

o

4. What changes and what stays the same during a translation?

Position changes. Size, shape, orientation, side lengths and angle sizes stay the same.

uuuuuuuu



Name: Date:

TRANSLATION VECTOR DETECTIVE

Page 2 « Reason and explain

1. Follow each two-step route. Record the final point.

Start First move Second move Final point

a P(2, 2) 5 right, 2 up 2 left, 3 up

b Q(8, 4) 3 left, 4 up 1 right, 2 down

c R(1, 7) 6 right, 3 down 2 right, T u

2. Find the single translation.

A(2,7) — A'(7, 3) B(
units ri its

and
3. Mia says, ‘A translation its right and up changes a shape’s orientation.
Is Mia correct? Explain.

s
’

a translation with a net movement of 3 units right and 5 units up.
different two-step routes.

Route A:

Route B:

\. J

5. List three properties that stay the same after any translation.
1
2.
3.

lelelelelele



Name: ANSWERS Date:

TRANSLATION VECTOR DETECTIVE

Page 2 « Reason and explain

1. Follow each two-step route. Record the final point.

Start First move Second move Final point

a P(2, 2) 5 right, 2 up 2 left, 3 up P’ = (5, 7)

b| Q@4 3 left, 4 up 1 right, 2 down

C R(1,7) 6 right, 3 down 2 right, 1T u

2. Find the single translation.
A(2,7) — A(7, 3)

S units rigkt and

>
3. Mia says, ‘A translation

Is Mia correct? Explain.
No. A transl

t and up changes a shape’s orientation.’

t keeps the same orientation.

a translation with a net movement of 3 units right and 5 units up.
different two-step routes.

Route A: 9 right, 2 up; then 2 left, 3 up.

Route B: _1 left, 6 up; then 4 right, 1 down.

. J

5. List three properties that stay the same after any translation.

1. _size

2. _shape

3. _orientation

uuuuuu



Name: Date:

REFLECT ACROSS THE LINE

Page 1 ¢ Mirror images

Draw each reflected image. Matching points must be the same perpendicular distance
from the mirror line.

1. Reflect the arrow across the vertical mirror line.
T

v

2. Reflect the L-shape across the horizontal mirrd@line.

SIS G- - A b -y -

ndicular from a diagonal mirror line. How far is P’ from the line? cm

cm

c. Aright-facing arrow is reflected in a vertical line. Its image faces

4. What changes after a reflection?

5. What stays the same after a reflection?

uuuuuuuu




Name: ANSWERS Date:

REFLECT ACROSS THE LINE

Page 1 ¢ Mirror images

Draw each reflected image. Matching points must be the same perpendicular distance
from the mirror line.

1. Reflect the arrow across the vertical mirror line.

Y.

2. Reflect the L-shape across the horizontal mirrd@line.

D GED GED GEN GED GHD GED GHD GED GhD D - - - .- - - - e e e e - . . . -

3. ectionfeaso

a. 3 ¢cm perpendicular from a diagonal mirror line. How far is P’ from the line? 3 cm

b. Segm® AB is 6 cm long. After reflection, A’'B’= __ 6 cm

c. Aright-facing arrow is reflected in a vertical line. Its image faces left

4. What changes after a reflection?

Position and orientation change;orientation reverses.

5. What stays the same after a reflection?

Size, shape, side lengths, angle sizes and area stay the same.

uuuuuuuu




Name: Date:

REFLECT ACROSS THE LINE

Page 2 ¢ Analyse and create

1. Complete the pattern so the dashed vertical line is its 2. Which diagram shows a correct
line of symmetry. reflection? Circle A or B, then explain.
10
A o] O

2

©

4, Draw an asymmetric shape with no line
of symmetry.

5. Can a shape have reflection symmetry and rotational symmetry? Give an example and explain.

lelelelelele



Name: ANSWERS Date:

REFLECT ACROSS THE LINE

Page 2 * Analyse and create

1. Complete the pattern so the dashed vertical line is its 2. Which diagram shows a correct
line of symmetry. reflection? Circle A or B, then explain.
I
10 I i
' @3 E
: i e
8 i
1
7 - ;
6
5
4
3 |
!
2 } WgpT
. es orientation and
‘l | . .
I tching points are equal

distances from the mirror line.

4. Draw an asymmetric shape with no line
of symmetry.

5. Can a shape have reflection symmetry and rotational symmetry? Give an example and explain.

Yes. A square has reflection symmetry and rotational symmetry of order 4.

lelelelelele



Name: Date:

ROTATION RULES

Page 1 « Common turns

1. Complete the turn table.

Turn Degrees Direction
Quarter turn clockwise g clockwise
Half-turn & either direction
Three-quarter turn clockwise 2 clockwis
Quarter turn anticlockwise °

2. Draw each rotated image about the black centre

A. Rotate 90° clockwise.

B. Rotate 180°.

\
[
|15 !

Il FLY T

3. What steys fixed during a rotation?

4. List three properties that stay the same after a rotation.

1

2

uuuuuu



Name: ANSWERS

Date:

ROTATION RULES

1. Complete the turn table.

Page 1 « Common turns

Quarter turn anticlockwise

2. Draw each rotated image about the black centre

Turn Degrees Direction
Quarter turn clockwise 90° clockwise
Half-turn 180° either direction
Three-quarter turn clockwise 270°
90°

A. Rotate 90° clockwise.

B. Rotate 180°.

. Rotate 90°

anticlockwise.

3. What steys fixed during a rotation?

4. List three properties that stay the same after a rotation.

1. _size

o shape

3. side lengths and angle sizes

uuuuuu



Name: Date:

ROTATION RULES

Page 2 « Reason and sequence

1. Track each rotation. Circle the final direction.

A. Start: up. .
T Rotate 90° clockwise. up right down left

B. h Start: left. .
Rotate 180°. up right  down left
C. Start: down. Ay v
l Rotate 90° anticlockwise. ‘ ™ own le

2. Combine the turns.

A right-pointing arrow turns 90° clockwise, then 180°. Final direction:

An up-pointing arrow turns 90° anticlockwise, then 90° clockwise. E

A down-pointing arrow makes three quarter-turns closi@se. Fi

3. Complete the rotational symmetry table.

SQUARE Order: _____
Order:
Order:
:Eg:é’g: Order: ____
S O i

4. Noah says, ‘Every shape has rotational symmetry of order at least 2.’
Is Noah correct? Use an example to explain.

3 J

5. A shape has rotational symmetry of order 4. What is its smallest angle
of rotation? °

uuuuuuuu



Name: ANSWERS Date:

ROTATION RULES

Page 2 * Reason and sequence

1. Track each rotation. Circle the final direction.

A. Start: up. @
T Rotate 90° clockwise. up down left

B. h Start: left.
Rotate 180°. up down left

C. Start: down.
l Rotate 90° anticlockwise. P down  left

2. Combine the turns.

A right-pointing arrow turns 90° clockwise, then 180°. Final direction:
An up-pointing arrow turns 90° anticlockwise, then 90° clockwise. i

A down-pointing arrow makes three quarter-turns clock g Final

3. Complete the rotational symmetry table.

SQUARE Order: _ 4
Order: _ 3
Order: _ 2
ﬁ:ﬁéﬁ?« Order: __6
B | [ | e

4. Noah says, ‘Every shape has rotational symmetry of order at least 2.’
Is Noah correct? Use an example to explain.

No. A scalene triangle only matches after a full turn, so its order is 1.

. J

5. A shape has rotational symmetry of order 4. What is its smallest angle
of rotation? 90 o

uuuuuuuu



Name: Date:

TRANSFORMATION SORT AND EXPLAIN

Study each pair. Tick the best category, then give one piece of evidence.

A : : translation reflection rotation not rigid

Evidence:
B E translation reflection rotation not rigid
|
I
I
:
- Evidence:
I
C translation i t rigid
®
0o

Evidanc

D transilition rotation ot rigid

Evidence:

translation reflection rotation not rigid

Evidence:

translation reflection rotation not rigid

@ Evidence:

7. How can you prove that a transformation is rigid?

8. Which rigid transformation reverses orientation?

uuuuuu



Name: ANSWERS

Date:

TRANSFORMATION SORT AND EXPLAIN

Study each pair. Tick the best category, then give one piece of evidence.

A translation

v

Evidence:

reflection rotation

same size and orientation; every point shifts equally

not rigid

translation

Evidence:

reflection rotation

v

not rigid

translation

Evi

C

Evidence:

v

equal distances across a horizontal mirror line

tran rotation not rigid
Evidence: _the size changes

translation reflection rotation not rigid
Evidence: same flag shifts up and right

translation reflection rotation not rigid

7. How can you prove that a transformation is rigid?

Compare corresponding side lengths and angle sizes; a rigid transformation preserves

size, shape and area.

8. Which rigid transformation reverses orientation?

reflection

uuuuuu



Name:

Date:

SYMMETRY AND SEQUENCES

Page 1  Rotational symmetry

For each shape, record the order of rotational symmetry and the smallest angle of rotation.

1 2.
RECTANGLE
Order:
Order: _____
Smallest angle: 5
Smallestangle: ___°
3. 4,
EQUILATERAL
TRIANGLE
Order: _____
Smallest angle: __° Smallest angle: __°
5.

REGULAR

PARALLELOGRAM

Order: _____

o

Smallest angle: ____

(4]

Smallest angle:

SCALENE
TRIANGLE

Order:

Smallest angle: __°

9. Mark the centre of rotation on the square, rectangle and regular hexagon.

10. Explain why a scalene triangle has rotational symmetry of érder 1.

lelelelelele




ANSWERS

Name:

Date:

SYMMETRY AND SEQUENCES

Page 1 ¢ Rotational symmetry

For each shape, record the order of rotational symmetry and the smallest angle of rotation.

A 2.
SQUARE NON-SQUARE
RECTANGLE
Order: _4
Order: _2
I le: 90° "
AT Smallestangle: 180
3.
EQUILATERAL
TRIANGLE
Order: _3
Smallest angle: 120° Smallest angle: ¥ ¥ag
5.

REGULAR

PARALLELOGRAM

Order: 2

Smallest angle: 180°

Smallest angle: 180°

SCALENE
TRIANGLE

Order: 1

Smallest angle: 360°

9. Mark the centre of rotation on the square, rectangle and regular hexagon.

10. Explain why a scalene triangle has rotational symmetry of érder 1.

It only matches itself after a full 360° turn, so its order is 1.

uuuuuu




Name: Date:

SYMMETRY AND SEQUENCES

Page 2 « Transformation sequences

1. Follow each sequence.

Start First transformation Second transformation Final result
A Point A(2, 3) 4 right, 1 up 1 left, 5up Al . )
B Arrow points up Rotate 90° clockwise Rotate 180° Points

C | Arrow points right | Reflect in a vertical line | Rotate 90° anticlockwise

D Point B(8, 2) 5 left, 6 up 2 right, n
2. Do the routes give the same result? Show the net@gove
Route A: 4 right, 2 up, then 1 left, 3 up.
Route B: 2 up, 3 right, then 3 up.
Route A net: te B net:

e result? Yes / No

a &
3. Two quarte same result as which single rotation? Explain.
8 P,
- . . . . . a0 \
4. Write two different three-step transformation sequences that finish in the same position
and orientation.
Sequence A:
Sequence B:
. _J

5. What information must be included when describing a rotation?

uuuuuu



Name:

ANSWERS

Date:

SYMMETRY AND SEQUENCES

1. Follow each sequence.

Page 2 « Transformation sequences

Start First transformation Second transformation Final result
A Point A(2, 3) 4 right, 1 up 1 left, 5 up A= (5,9)
B Arrow points up Rotate 90° clockwise Rotate 180° Points Jeft

C | Arrow points right

Reflect in a vertical line

Rotate 90° anticlockwise

D Point B(8, 2)

5 left, 6 up

2 right,

2. Do the routes give the same result? Show the net@gove

Route A: 4 right, 2 up, then 1 left, 3 up.
Route B: 2 up, 3 right, then 3 up.

Route A net:

3 right,

\

' N
3. Two quarte e same result as which single rotation? Explain.
Ah two quarter-turns total 180°.
R »
N
4. Write two different three-step transformation sequences that finish in the same position
and orientation.
Sequence A: Translate 1 right; rotate 90° clockwise; rotate 90° anticlockwise.
Sequence B: _Rotate 180°; rotate 180°; translate 1 right.
®

5. What information must be included when describing a rotation?

the centre of rotation, the angle and the direction

uuuuuu



Name: Date: Page score: ___ /10

GEO-BOT TRANSFORMATION MISSION

Assessment ¢ Page 1 of 2

A. Transformation language ¢ 4 marks

Which transformation slides every point the same distance and direction?
O A translation O B reflection
O C rotation O D enlargement

. Which transformation reverses orientation?

O A translation O B
O C rotation O D

reflectio

. What stays fixed during a rotation?
O A side length en ation
O C everyvertex D ntation

ransfor n?

O B angles change
O D all points stay fixed

BYEN ) B e —) (G| R, | [3 marks]

After a reflection, what changes and what stays the same?

[2 marks]

An arrow points up. It rotates 90° clockwise. Which direction does it point now?

[1 mark]

Continue to Page 2.

uuuuuu



Name: ANSWERS Date: Page score: 10 /10

GEO-BOT TRANSFORMATION MISSION

Assessment « Page 1 of 2

A. Transformation language ¢ 4 marks

1. Which transformation slides every point the same distance and direction?
O A translation O B reflection
O C rotation O D enlargement

2. Which transformation reverses orientation?

O A translation

B
O C rotation O D

reflectio

3. What stays fixed during a rotation?

O A side length \It ation
O C every vertex D ntation
4. Which statement descr’b@for n?
[ the

O B angles change
O D all points stay fixed

A'= (5, 5) B'= (1. 8) C'= LT [3 marks]

6. After areflection, what changes and what stays the same?

Orientation and position change. Size, shape, side lengths, angle sizes and area stay the same.

[2 marks]

7. An arrow points up. It rotates 90° clockwise. Which direction does it point now? __Fight
[1 mark]

Continue to Page 2.

uuuuuu




Name: Date: Page score: /10

GEO-BOT TRANSFORMATION MISSION

Assessment ¢ Page 2 of 2

8. Follow the sequence. [2 marks]
Point P starts at (1,2). Translate it 5 units right and 3 units up, then 2 units left and 1 unit down.

Pl )

Net movement: right and up

9. Classify each transformation. [3 marks]

I
[
b. ,
[
|
| b
[
[
I
C.
C.
10. Rotational
An equilatera ymmetry of order and a smallest angle of %

Translate Geo-Bot 4 units right and 5 units up,
then rotate it 90° anticlockwise.

Final position: ( he o}

START: (2,1),
pointing up Final direction:

12. Rigid transformation check. [1 mark]
List three properties that stay the same after a translation, reflection or rotation.

il
2
3.

TOTAL: /20

uuuuuu



Name: ANSWERS Date: Page score: 10 /10

8.

9.

GEO-BOT TRANSFORMATION MISSION

Assessment ¢ Page 2 of 2

Follow the sequence. [2 marks]
Point P starts at (1,2), Translate it 5 units right and 3 units up, then 2 units left and 1 unit down.

PP=(_4 4 )

Net movement: 3 rightand _ 2 up

Classify each transformation. [3 marks]

a ::> I:> 4

b

c. rotation

ymmetry of order 3 and a smallest angle of 120 -,

Translate Geo-Bot 4 units right and 5 units up,
then rotate it 90° anticlockwise.

Final position: ( 6 , 6 )

START: (2,1),
pointing up Final direction: left

12. Rigid transformation check. [1 mark]

List three properties that stay the same after a translation, reflection or rotation.

1. side lengths

2 angle sizes

3. area

TOTAL: _20 /20

uuuuuu
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- [dentify translations, refctioNg onS@@Ftations.

- Describe how a s e's

e th

ond &fientation change.

- Deter er of tional symmetry.
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A translation sli@es ag ot

A reflection fl ross & mirror line.

A rot

O

Nt bout a centre.
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What Stays theSamep >

tatl

Translations, reflection S pré&@erve side lengths and
on
The image he original shape: same size and

me shape.




The shape does n@&turn

@
@

S v

-

O
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, N\
Describe a Tras ‘

\ 4

Use horizontal and v@ticotmnoVvVes®nt.

d 2 uMits down.

e some movement rule.
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*- b, Sy
Reflectic

A\

\

A reflection creates o mirror im e of reflection.

The image is the s orieftation Is reversed.




O

.' DO S
Check a ReFI




O

-—

A rotation turns a shape aboufo fi

The shape keeps its

O

but |

\ 4

) CC

of rotation.

orientation usually
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*- D, LN ~
Describe a Rc t

S

Nome three details: centr@ onCes onsa@rection.

Example: a qu r kwise®ibout point P.

@
@




O
O

hree orter-tmrn =270°

’ Ful n =360°

\ 4

> — )
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Compare the

S

Y.\‘
)

IOy s the same.

Translation: position changes; @ien

Reflection: posits eQorientdtion reverses.

Rotation: positio Yy change around a centre.




O

.' O CS
Rotational Sy

A shape has rotational symmetry WhermOo#es itself before a




O

*. o, — Y. )
Find the Ors -‘

S

The order is the number of exact m@&chesuri@a@®ne full 360° turn.

A square has orde re recongle has order 2.




O

ch O S

\ 4

thé

nsfol

otSgrder.
that image in step 2.

final result.
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Dif ferent Routes,

Combine ent@vhenssible.

A slide 5 units rig owegd by left is equivalent to 3 units

oht.




S

*- -, YA N\ -
Guided Cheek N\

Name the tron®or [o])
recisely.

ond orientation.
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O

*- D
Questio

S

A\

\

True or false: A translation can NOQR SI S orientation.




0 SO Jistonce in the







O

-—

Answer

C. Move 3 uql

A\

\




O

-—

Questio

Short omsw%a lecy

A\

\

C

J




O

*- D
Answer

A\

\

A reflection flips a shape across o e {q@P€ate o congruent

MIrror | ed offentation.
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C
Questio

True or false: A point and its regecte

perpendic m thé

A\

\

aire the saome

Irror line.
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C
Answer

True. The mirror line lies halfwao

A\

\

Prooint and its

C

J




nise, which way
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Questio

Short answer: Nome the threideQe 1)
1Se

cribe a rotation

» — (D
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Answer f

Centre of rotation, angle of t@&n oN@l di

A\

a?on of turn.

\

C

J
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Questio

True or false: A hof-turtis 1&

A\

\

C

J




O

C
Answer

True. Two quarter-turns moke @ne NE@t-t

A\

\

nich is 180°.

C

J
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C
Questio

What is the order of rotation
1
B. 2
.3
D. 4

SY

0 square?
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D. 4. A square matches itself fo

Answer

tIM& du

A\

\

gPone full turn.

C

J
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Questio

A\

\

Short answer: A shape slides 3 uni rio nits left. What

single tr ot e result?
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Answer §

Atromsq)m lghY

A\

\

C

J




@
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tation

D. Full turn

— )




Answer I&

B. Refled®on.
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