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GCSE Maths — Geometry and Measures

Rotation, Reflection, Translation, and
Enlargement

Worksheet

WORKED SOLUTIONS

This worksheet will show you how to work through rotations, reflections,
translations, and enlargements. Each section contains a worked example, a
question with hints and then questions for you to work through on your own.

This work by PMT Education is licensed under CC BY-NC-ND 4.0
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Section A - Reflection

Worked Example

Reflect the following shape in the line x = 0

y
J

Step 1: Find the line in which the shape is being reflected, label all the points on the shape and find
the distance from these points to the mirror line.
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Step 2: Mark the same distance on the other side of the mirror line and plot all the points of the
image. Join these points to make the final image.

1
J

B b B

1/ 3
/

y,

O www.pmteducation Q@@ C) PMTEducation (c)DSO)



sPMI

resources-tuition-courses

Guided Example

Reflect the following shape in the line y = 3. Each square in the grid is of length 1.

Step 1: Find the line in which the shape is being reflected, label all the points on the shape and find
the distance from these points to the mirror line.

Step 2: Mark the same distance on the other side of the mirror line and plot all the points of the
image. Join these points to make the final image.

y,
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Now it’s your turn!

If you get stuck, look back at the worked and guided examples.

1. Each square in the grid is of length 1.

a) Reflect the following shape in the line x = 7
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b) Reflect the following shape in the line y = x
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c) Reflect the following shape in the line x =

1!1
J1
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d) Reflect the following shape inthe liney =x —1
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Section B - Translation

Worked Example

Translate the following shape by the vector (_32) Each square in the grid is of
length 1.

y
A
/
.
Y
Step 1: Identify what the vector means. Write in terms of directions and magnitude what the vector

defines.
The above vector (_32) represents: ‘Move 3 squares to the right and 2 squares down’

Step 2: Translate all the points of the shape using the vector.
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Guided Example

Translate the following shape by the vector (:‘D Each square in the grid is of
length 1.

1
/

N

Step 1: Identify what the vector means. Write in terms of directions and magnitude what the vector
defines.

The Vechy r (_Lr) re/PreS%ﬁ © Move 4 sa}mar‘&( fo the Jeft andl

— ,
1 Scl/mﬁrre 0’0wn

Step 2: Translate all the points of the shape using the vector.

/
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

Each square in the grid is of length 1. (a) ( ';)
The following graph shows two shapes labelled A and B. b)

a) Work out the vector that translates shape A to shape B. ( =1
b) Work out the vector that translates shape B to shape A. +
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3. Translate the following shape by the vector (_44). < 4 todhe rﬂ@ln‘, 4 down -
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4. The following grid shows two shapes labelled A and B.
a) What vector transforms shape A to shape B?
1
4y

b) Translate shape B by the vector (:;) ~ N
| square left, L squares olown
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Section C - Enlargement

Worked Example

Enlarge the following shape by a scale factor of three with the origin as the centre
of enlargement.

J
D
I\
@
A

Step 1: Choose an appropriate initial point to enlarge. Find the horizontal and vertical distance
from this point to the centre of enlargement.

We will choose point A because it is closest to the centre and so easier to solve through.

ey
NA LA

1

Step 2: Multiply the distances found by the scale factor.
Scale factor =3

New horizontal distance = Original horizontal distance X3 =2X3 =6
New vertical distance = Original vertical distance X3 =1x3 =13

y,
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Step 3: Use the new distances found to find the image of the point chosen.

N |4
N 3

i

Step 4: Work out the final whole enlarged shape.

Each side is going to be 3 times bigger. We can find AC this way.

For the diagonals, we find vertical and horizontal distance and times them by 3.

y

(@)
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Worked Example

Describe fully the transformation that mapped shaped A to B.

=\

Step 1: Join all the corresponding points on both the shapes. Elongate these lines and find where
they meet. This is the centre of enlargement.

The centre of enlargement is (—1,1).

y

Step 2: Find the scale factor.

Each side length is doubled. Therefore, the scale factor is 2.
Step 3: Describe the transformation.

Enlargement:

- Centre of enlargement (—1,1)
- Scale factor 2

Y,
~
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Guided Example

Enlarge the following shape by a scale factor of 2 with the centre being (2, 3).

14
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_ T S S stojet with #hig point as it is Hhe closest [fo cantre |of
X = i L
/ T gntaryement
" L A
T g /
e
\/

Step 1: Plot the point for the centre of enlargement.

Step 2: Choose an appropriate initial point to enlarge. Find the horizontal and vertical distance from

this point to the centre of enlargement.

Onﬂogg point (2:6,2) since thot i fie closest fo

Step 3: Multiply the distances found by the scale factor.

The transformed  distance shaulel be twice e nitial distance because the.

seale {actor ic ).

Step 4: Use the vector found to find the image of the point chosen.

Step 5: Work out the final whole enlarged shape.

the cenfre .
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Guided Example

Enlarge the following shape by a scale factor of % with the centre being (2, 2).

AN
[EERE
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Step 1: Plot the point for the centre of enlargement.

Step 2: Choose an appropriate initial point to enlarge. Find the horizontal and vertical distance from
this point to the centre of enlargement.

OY‘bose +he poin‘f (1 ,l) Sin(e ‘H/\DF{' is Hqg closest Pa;n{‘ ‘h‘) fhe centre Opﬁﬂlﬂrawe/n‘t

Step 3: Multiply the distances found by the scale factor.

The dansformed distance should be hatf of 4he iniinl dictance since +he ccale factor i '/2.

Step 4: Use the vector found to find the image of the point chosen.

Step 5: Work out the final whole enlarged shape.

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

Each square in the grid is of length 1.

5. Consider the following graph with shape A and shape B.

Mark the centre of enlargement if shape B is enlarged to shape A. What is the scale
factor for this enlargement?
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Cx;n+reo¥®nlar?)wem‘ = (0,-1)
CLenle factor - l/;l
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Hhe base length of A i haf +he
bo e leng s of [

O www.pmteducation Q@@ C) PMTEducation ()OO



sPMI )

resources-tuition-courses

6. Consider shape A in the following grid.

a) Enlarge shape A by a scale factor of 3, and name the new shape ‘shape C’.

b) Enlarge shape A by a scale factor of % and name the new shape ‘shape D’.

Centre of enlargement for both the enlargements is (0,1).

/ Shmpe \C
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=
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7. Enlarge the following shape by the scale factor 2 with centre of enlargement:

a) the origin
b) (54)
c) (-1,-1)

Label the new shapes as A, B and C, respectively.

[
O
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Section D - Enlargement (Higher Only)

Enlarge the following shape by scale factor —2 and centre of enlargement (3, 2).

Step 1: Choose an appropriate initial point to enlarge. Find the horizontal and vertical distance

Step 2:

Step 3:

Worked Example

Y

from this point to the centre of enlargement.

Point A has a vertical distance of 2 units from

the centre of enlargement and a horizontal

N

distance of 0 units from the centre of

enlargement.

Multiply the distances found by the scale factor.

Scale factor = -2
New vertical distance = Original vertical distance X (—2) =2 x (—2) = —4

New horizontal distance = Original horizontal distance X (—2) = 0x (=2) =0

Use the vector found to find the image of the point chosen.

The —4 represents that A has moved A B

negative 4 units in the downward

N

direction from the centre of enlargement.

y,
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Step 4: Work out the final enlarged shape.
Length AB = 4
So,
A'B'=AB x (=2) =4 x (-2) = —8.
A B
\ T (|
] C
D
E F
B! A’
EF is 2 away from the centre and has a length of 3:
2% (=2) = —4
E'F'length =3 x (=2) = —6
ED is length of 1:
E'D'length =1 X (=2) = -2
D'A’ can be joined together.
C and D have a difference of 1 so C' and D' will therefore have a difference of —2.
{ y {
A : B
[~ I
\ C
o E D
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Guided Example

Enlarge the following shape by a scale factor of — % with the centre of enlargement at
(1,—2). Each square in the grid is of length 1.

ya‘\
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Step 1: Choose an appropriate initial point to enlarge. Find the horizontal and vertical distance from
this point to the centre of enlargement.

A
Step 2: Multiply the distances found by the scale factor.
New verfical dictance A = bx -Y, = -3
New horirontal ditance A : 0 x - Ya= 0
Step 3: Use the vector found to find the image of the point chosen.
New horizontal distance € = 1o x -1/, - _ 5
New vecfical distance ¢ = 0x =Yy =
Step 4: Work out the final whole enlarged shape.

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

Each square in the grid is of length 1.

8. Describe fully the transformation that transforms shape A to shape B.

Y | | | //
Entargemenf R B g
Contre of entarement = (0,0) - T g
SLO\IE {0\(}1‘0(‘ S | | | //
3 | : : | Z 2 BE
Wei-ie— V4 i
the length BC s =Y the A
|wﬁ\—h BC L
B’ 7] 0.9) i
L7
— B,
///
/|

9. Enlarge the following shape by scale factor —2 with centre of enlargement (1,1).

hew Verlical - - =y
dstance for € ° | | ]
1x-2 = -2 | | | | A

-

new horizantal
distance for € *
Ix -2= -2

Clel

hew verfical
dstance for A
-l¥x-2 =4 'y B

hew horizantal
distance for A
2% -1 =Y

hew verhical
distance for B °
Y Xx-2 = 4
hew horizantal
distance for b :
| x -2 = -9

y,
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Section E - Rotations

Worked Example

Rotate the following shape 90° anti-clockwise with the origin as the centre of
rotation.

=\

Step 1: Place tracing paper on the graph, trace the original shape and mark the centre of rotation.

Using tracing paper will make the rotation much easier!

y,
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Step 2: Hold down the writing pen on the centre of rotation and rotate the tracing paper according
to the rotation described in the question.

X
Step 3: Remove the tracing paper and draw the final image on the graph.
z z z
| | 7] :
X

y,
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Guided Example

Rotate the following shape 180° clockwise with the centre of rotation at (—1, —2).

¥ Use e ¢ihoy

paper; -
Al ernahveld
yau (an otate the

/ /f vt focjane pf
N / { e !)min{-x +o %Oc.x

~e

¢ (L% |-

Step 1: Place tracing paper on the graph, trace the original shape and mark the centre of rotation.

Step 2: Hold down the writing pen on the centre of rotation and rotate the tracing paper according to
the rotation described in the question.

Step 3: Remove the tracing paper and draw the final image on the graph.

J
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

Each square in the grid is of length 1.

10. Rotate the following shape by 90° clockwise with centre of rotation (2,2).

y

use tmcing

paper
Atternatively
1 \ you tan rotate the
(2 | \ vedhor for e of
ﬁ"' ¢’ the pants w90
1 b (illustrated for point 8)

(o

=
&
>

11. Rotate the following shape 90° anticlockwise with centre of rotation at the origin.

use Jﬂ"ﬂdhﬁ H
paper. A’
Al %wnah‘w!j : //
(90»1 (an rotate the
1 al
vettor por ane O'F C ~
the F@ih-lfs +0 | 90[ .
(illustrated for point &)
7 (0,9) \
T N x
PR
0 \
AN
V< ) N A
3
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12. Consider the shape on the following grid.

a)

b)

c)

Rotate the following shape 270° anti-clockwise with centre of rotation
(1, —2). Label this shape B.

Rotate shape B 90° clockwise around the same centre of rotation. Name this
shape C.

Describe the rotation which will map the initial shape to shape C.
Rotation 180" clockewise (of anticlodewise) with centre of rotation (1,-2)

y

>

D 2

b
X
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T
=
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Section F — Combined Transformations (Higher Only)

Worked Example

Perform the following transformations to the shape below:
¢ Reflect the following shape in the line x = 1. Label the shape B.
¢ Reflect shape B in the line y = 3. Label this shape C.
¢ Rotate shape C about the origin clockwise 180°.

Explain if there are any invariant points between the transformations.

T P T T T T T T T y ,,,,,,,,,,

Step 1: Transformations need to be done in the order described.

Reflection in the line x = 1:

,,,,,,,,,,,,,,,,,,,,,,,,,
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Reflection in the line y = 3:

Rotation around the origin clockwise 180°:

y

-~ B N

Step 2: Find and explain if any invariant points are present.
Invariant points are points which stay the same under a transformation.

The origin is an invariant point. This is because when transforming C to D through
rotation, the point on the origin is fixed. It is at the same location for both the shape and the
image.

There are no other invariant points throughout the transformations.

y,
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Guided Example

Perform the following transformations to the shape below:
¢ Rotate the following shape 180° clockwise with centre of rotation (0, 2). Label
the shape B.
¢ Rotate B anti-clockwise 180° with centre of rotation (0, 3). Label this shape C.

Find a transformation, that can transform the initial shape to shape C.

y
N e
. C
':;‘—\*‘\ "
(0,3) Nnh chockimse G)

S
(OJL)J .) I%{}.{Jeﬂk"-;(' 0]

Step 1: Transformations need to be done in the order described.

Step 2: Find the final transformation which maps the initial shape to shape C.

ps

Transtofion with vector (0>

\’ because 5lf\w|>e C i« 2 ynifs d{fEC;Hﬂ
above the mtial swe.

y,

O www.pmteducation Q@ @) PMTEducation

@0ee



sPMI

resources-tuition-courses

Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

Each square in the grid is of length 1.

13. Translate the following shape by the series of translations described:

o Reflect the following shape in the line x = 1. Label the shape B.
e Translate shape B by the vector G) Label the new shape C.

e Rotate shape C 270° anticlockwise about the point (4, —2). Label the new
shape D.

Find and reason the presence of any invariant vertices from the initial shape to the
final shape.

IS

=

N .-—A : ®©

=
N

2
S

There i on\j one mvariant verhes which i present H\mmrakom’t the whole fransformafion W R

formed dwing trangormaton | which is olmring reflechon - One of the verddices reman at +he
same Posi‘ﬁ{m wven  after Hhe Jﬂﬁﬂsfwmwhoﬂ‘
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14. Shape A is reflected in the line y = 3, which is then reflected in the line x = 3.
The final shape is labelled B.

Describe the single transformation that maps A to B.

'y |

|

‘ i

| | | i

\\\ - - |
L TAAN N
o~ [ 7Y )

S
A
™~

L;l

Tronsfrrmaton that maps A to B

Rotaton 180° clockwiye (or anfichockwise ) with centre of mtotion (2,3)
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15. Describe transformations for the following shape, that would lead to 1 or more than
1 invariant vertices of the triangle. These are not combined transformations. One of
each, rotation, enlargement, translation, and reflection.

(2)5)

@)
hw

()

@ ILQ{HZOHOI’\ OIIOhfj the o = 3 Oxis - (ﬂf\ij will lead o 2 invan ant ver*h'us)

@ Rotatien 90° cloce wace with centre o ro takon (3,9) :
(This wih tead +o | jnvoviant \/M'ces)

@ Eh'lmr-ﬂeme/ﬂ+ |DU o scale fackor of 2 at centre (2,5) .
LT]f\fS will lend fo | invawvinnt vertices)

@ No translafion of the chape teds 4o any Lo rmation of
nvanant verices:
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16. The following shape is rotated around the origin 270° clockwise and then reflected in

the line x = y.

Describe the transformation that maps the initial image to the final image.
Label any invariant points if present.

=
1

o

=
>

Transformahon Hhat M aps the imdial imm@e o the final ima

Reflechon alm’\g the l[]: D axag.

ﬂ@,re are o invarnant Pom(if Pnp,so,m]t,

36:
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