
Exercise walk-through

5.3
Transformations: rotation,
reflection, translation
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Vectors and transformation geometry

Transformations: rotation, reflection, translation

A reflection flips the shape in a mirror line , such as x = 1, y = 2 or
y = x. Each point and its image are the same distance from the line.
A rotation turns the shape about a centre through an angle, clockwise

or anticlockwise .
A translation slides the shape without turning it. Describe it with a
column vector:

(
3

−2

)
means 3 right and 2 down.
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Vectors and transformation geometry

Figure: Transformations: rotation, reflection, translation
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Vectors and transformation geometry

Figure: Enlargement and describing transformations
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Exercise 2.1

1. Known: right 3, down 2.
2. Rule: give the column vector.
3. Numbers: x = 3, y = −2.

4. Result: translation by
(

3
−2

)
.

Worked example 2: a rotation. Rotate the point (2, 5) through 90◦ clockwise
about O.

1. Known: (x, y) = (2, 5).
2. Rule: (x, y) → (y, −x).
3. Numbers: (5, −2).
4. Result: (5, −2).

Answer shapes: say “single transformation” means one name only; a rotation needs
all three facts: angle, direction and centre.

2 Practice
2.1 Describe fully the single transformation that maps shape A onto shape B. [2]

x

y
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O
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B

2.2 Describe fully the single transformation that maps shape A onto shape C. [2]
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3 Exam-style questions
3.1 Triangle P has corners (1, 1), (3, 1) and (1, 2). It is rotated 90◦ anticlockwise about
O. Write down the coordinates of the corners of the image. [3]

x

y
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P
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Exercise 2.1

1. Known: right 3, down 2.
2. Rule: give the column vector.
3. Numbers: x = 3, y = −2.

4. Result: translation by
(

3
−2

)
.

Worked example 2: a rotation. Rotate the point (2, 5) through 90◦ clockwise
about O.

1. Known: (x, y) = (2, 5).
2. Rule: (x, y) → (y, −x).
3. Numbers: (5, −2).
4. Result: (5, −2).

Answer shapes: say “single transformation” means one name only; a rotation needs
all three facts: angle, direction and centre.

2 Practice
2.1 Describe fully the single transformation that maps shape A onto shape B. [2]

x

y

−4 −2 2 4
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O

A
B

2.2 Describe fully the single transformation that maps shape A onto shape C. [2]

x

y

−2 2 4

2

4

O

AC

3 Exam-style questions
3.1 Triangle P has corners (1, 1), (3, 1) and (1, 2). It is rotated 90◦ anticlockwise about
O. Write down the coordinates of the corners of the image. [3]

x

y

−2 2 4

2

4

O

P
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Solutions
Marking: M1 a correct method, A1 the correct answer, B1 an independent mark.

Each answer shows the steps, then the result.

2.1

• translation
• by

(
−5
1

)
2.2

• reflection
• in the line x = 1

3.1

• (−1, 1)

• (−1, 3)

• (−2, 1)

3.2

(a) (−2, 1), (−4, 1), (−4, 2)

(b) rotation; 180◦; about (0, 0)

(c) W : (1, 2), (1, 4), (2, 4); rotation gives (1, −2), (1, −4), (2, −4); so they are not
the same

(d) reflection in the x-axis, y = 0; (−2, −1) → (3, 4);
(
5
5

)
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Exercise 2.2

1. Known: right 3, down 2.
2. Rule: give the column vector.
3. Numbers: x = 3, y = −2.

4. Result: translation by
(

3
−2

)
.

Worked example 2: a rotation. Rotate the point (2, 5) through 90◦ clockwise
about O.

1. Known: (x, y) = (2, 5).
2. Rule: (x, y) → (y, −x).
3. Numbers: (5, −2).
4. Result: (5, −2).

Answer shapes: say “single transformation” means one name only; a rotation needs
all three facts: angle, direction and centre.

2 Practice
2.1 Describe fully the single transformation that maps shape A onto shape B. [2]

x

y

−4 −2 2 4

2

4

O

A
B

2.2 Describe fully the single transformation that maps shape A onto shape C. [2]

x

y

−2 2 4

2

4

O

AC

3 Exam-style questions
3.1 Triangle P has corners (1, 1), (3, 1) and (1, 2). It is rotated 90◦ anticlockwise about
O. Write down the coordinates of the corners of the image. [3]

x

y

−2 2 4

2

4

O

P
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Exercise 2.2

1. Known: right 3, down 2.
2. Rule: give the column vector.
3. Numbers: x = 3, y = −2.

4. Result: translation by
(

3
−2

)
.

Worked example 2: a rotation. Rotate the point (2, 5) through 90◦ clockwise
about O.

1. Known: (x, y) = (2, 5).
2. Rule: (x, y) → (y, −x).
3. Numbers: (5, −2).
4. Result: (5, −2).

Answer shapes: say “single transformation” means one name only; a rotation needs
all three facts: angle, direction and centre.

2 Practice
2.1 Describe fully the single transformation that maps shape A onto shape B. [2]

x

y

−4 −2 2 4

2

4

O

A
B

2.2 Describe fully the single transformation that maps shape A onto shape C. [2]

x

y

−2 2 4

2

4

O

AC

3 Exam-style questions
3.1 Triangle P has corners (1, 1), (3, 1) and (1, 2). It is rotated 90◦ anticlockwise about
O. Write down the coordinates of the corners of the image. [3]

x

y

−2 2 4

2

4

O

P
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Solutions
Marking: M1 a correct method, A1 the correct answer, B1 an independent mark.

Each answer shows the steps, then the result.

2.1

• translation
• by

(
−5
1

)
2.2

• reflection
• in the line x = 1

3.1

• (−1, 1)

• (−1, 3)

• (−2, 1)

3.2

(a) (−2, 1), (−4, 1), (−4, 2)

(b) rotation; 180◦; about (0, 0)

(c) W : (1, 2), (1, 4), (2, 4); rotation gives (1, −2), (1, −4), (2, −4); so they are not
the same

(d) reflection in the x-axis, y = 0; (−2, −1) → (3, 4);
(
5
5

)
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Exercise 3.1

1. Known: right 3, down 2.
2. Rule: give the column vector.
3. Numbers: x = 3, y = −2.

4. Result: translation by
(

3
−2

)
.

Worked example 2: a rotation. Rotate the point (2, 5) through 90◦ clockwise
about O.

1. Known: (x, y) = (2, 5).
2. Rule: (x, y) → (y, −x).
3. Numbers: (5, −2).
4. Result: (5, −2).

Answer shapes: say “single transformation” means one name only; a rotation needs
all three facts: angle, direction and centre.

2 Practice
2.1 Describe fully the single transformation that maps shape A onto shape B. [2]

x

y

−4 −2 2 4

2

4

O

A
B

2.2 Describe fully the single transformation that maps shape A onto shape C. [2]

x

y

−2 2 4

2

4

O

AC

3 Exam-style questions
3.1 Triangle P has corners (1, 1), (3, 1) and (1, 2). It is rotated 90◦ anticlockwise about
O. Write down the coordinates of the corners of the image. [3]
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y

−2 2 4
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P
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Exercise 3.1

1. Known: right 3, down 2.
2. Rule: give the column vector.
3. Numbers: x = 3, y = −2.

4. Result: translation by
(

3
−2

)
.

Worked example 2: a rotation. Rotate the point (2, 5) through 90◦ clockwise
about O.

1. Known: (x, y) = (2, 5).
2. Rule: (x, y) → (y, −x).
3. Numbers: (5, −2).
4. Result: (5, −2).

Answer shapes: say “single transformation” means one name only; a rotation needs
all three facts: angle, direction and centre.

2 Practice
2.1 Describe fully the single transformation that maps shape A onto shape B. [2]

x

y

−4 −2 2 4

2

4

O

A
B

2.2 Describe fully the single transformation that maps shape A onto shape C. [2]

x

y

−2 2 4

2

4

O

AC

3 Exam-style questions
3.1 Triangle P has corners (1, 1), (3, 1) and (1, 2). It is rotated 90◦ anticlockwise about
O. Write down the coordinates of the corners of the image. [3]

x

y

−2 2 4
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P
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Solutions
Marking: M1 a correct method, A1 the correct answer, B1 an independent mark.

Each answer shows the steps, then the result.

2.1

• translation
• by

(
−5
1

)
2.2

• reflection
• in the line x = 1

3.1

• (−1, 1)

• (−1, 3)

• (−2, 1)

3.2

(a) (−2, 1), (−4, 1), (−4, 2)

(b) rotation; 180◦; about (0, 0)

(c) W : (1, 2), (1, 4), (2, 4); rotation gives (1, −2), (1, −4), (2, −4); so they are not
the same

(d) reflection in the x-axis, y = 0; (−2, −1) → (3, 4);
(
5
5

)
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Exercise 3.2 (a)

3.2 Triangle T has corners (2, 1), (4, 1) and (4, 2). Triangle V is also shown.

(a) T is reflected in the y-axis to give triangle U . Write down the coordinates of the
corners of U . [2]

x

y

−4 −2 2 4

−4

−2

2

4

O

T

V

(b) Describe fully the single transformation that maps T onto V . [3]
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3.2 Triangle T has corners (2, 1), (4, 1) and (4, 2). Triangle V is also shown.

(a) T is reflected in the y-axis to give triangle U . Write down the coordinates of the
corners of U . [2]

x

y

−4 −2 2 4
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(b) Describe fully the single transformation that maps T onto V . [3]

Pearson Edexcel ·International GCSE ·Mathematics A • 5.3 Transformations: rotation, reflection, translation 3
exercises.lol exercises.com.cn

exercises.lol exercises.com.cn



Pearson Edexcel · International GCSE · Mathematics A

Exercise 3.2 (a)

3.2 Triangle T has corners (2, 1), (4, 1) and (4, 2). Triangle V is also shown.

(a) T is reflected in the y-axis to give triangle U . Write down the coordinates of the
corners of U . [2]

x

y

−4 −2 2 4

−4

−2

2

4

O

T

V

(b) Describe fully the single transformation that maps T onto V . [3]
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3.2 Triangle T has corners (2, 1), (4, 1) and (4, 2). Triangle V is also shown.

(a) T is reflected in the y-axis to give triangle U . Write down the coordinates of the
corners of U . [2]

x

y

−4 −2 2 4

−4

−2

2

4

O

T

V

(b) Describe fully the single transformation that maps T onto V . [3]
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Solutions
Marking: M1 a correct method, A1 the correct answer, B1 an independent mark.

Each answer shows the steps, then the result.

2.1

• translation
• by

(
−5
1

)
2.2

• reflection
• in the line x = 1

3.1

• (−1, 1)

• (−1, 3)

• (−2, 1)

3.2

(a) (−2, 1), (−4, 1), (−4, 2)

(b) rotation; 180◦; about (0, 0)

(c) W : (1, 2), (1, 4), (2, 4); rotation gives (1, −2), (1, −4), (2, −4); so they are not
the same

(d) reflection in the x-axis, y = 0; (−2, −1) → (3, 4);
(
5
5

)
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Exercise 3.2 (b)

3.2 Triangle T has corners (2, 1), (4, 1) and (4, 2). Triangle V is also shown.

(a) T is reflected in the y-axis to give triangle U . Write down the coordinates of the
corners of U . [2]

x

y

−4 −2 2 4

−4

−2

2

4

O

T

V

(b) Describe fully the single transformation that maps T onto V . [3]
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3.2 Triangle T has corners (2, 1), (4, 1) and (4, 2). Triangle V is also shown.

(a) T is reflected in the y-axis to give triangle U . Write down the coordinates of the
corners of U . [2]

x

y

−4 −2 2 4
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T

V

(b) Describe fully the single transformation that maps T onto V . [3]
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Exercise 3.2 (b)

3.2 Triangle T has corners (2, 1), (4, 1) and (4, 2). Triangle V is also shown.

(a) T is reflected in the y-axis to give triangle U . Write down the coordinates of the
corners of U . [2]

x

y

−4 −2 2 4

−4

−2

2

4

O

T

V

(b) Describe fully the single transformation that maps T onto V . [3]
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3.2 Triangle T has corners (2, 1), (4, 1) and (4, 2). Triangle V is also shown.

(a) T is reflected in the y-axis to give triangle U . Write down the coordinates of the
corners of U . [2]

x

y

−4 −2 2 4

−4

−2

2

4

O

T

V

(b) Describe fully the single transformation that maps T onto V . [3]
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Solutions
Marking: M1 a correct method, A1 the correct answer, B1 an independent mark.

Each answer shows the steps, then the result.

2.1

• translation
• by

(
−5
1

)
2.2

• reflection
• in the line x = 1

3.1

• (−1, 1)

• (−1, 3)

• (−2, 1)

3.2

(a) (−2, 1), (−4, 1), (−4, 2)

(b) rotation; 180◦; about (0, 0)

(c) W : (1, 2), (1, 4), (2, 4); rotation gives (1, −2), (1, −4), (2, −4); so they are not
the same

(d) reflection in the x-axis, y = 0; (−2, −1) → (3, 4);
(
5
5

)
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Exercise 3.2 (c)

3.2 Triangle T has corners (2, 1), (4, 1) and (4, 2). Triangle V is also shown.

(a) T is reflected in the y-axis to give triangle U . Write down the coordinates of the
corners of U . [2]

x

y

−4 −2 2 4

−4

−2

2

4

O

T

V

(b) Describe fully the single transformation that maps T onto V . [3]
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(c) T is reflected in the line y = x to give triangle W . Find the corners of W . Is W
the same as the image of T after a rotation of 90◦ clockwise about O? Show how you
decide. [4]

(d) Describe fully the single transformation that maps U onto V . Find the column vector
of the translation that maps V onto the triangle with corners (3, 4), (1, 4) and (1, 3). [5]
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Exercise 3.2 (c)

3.2 Triangle T has corners (2, 1), (4, 1) and (4, 2). Triangle V is also shown.

(a) T is reflected in the y-axis to give triangle U . Write down the coordinates of the
corners of U . [2]

x

y

−4 −2 2 4

−4

−2

2

4

O

T

V

(b) Describe fully the single transformation that maps T onto V . [3]
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(c) T is reflected in the line y = x to give triangle W . Find the corners of W . Is W
the same as the image of T after a rotation of 90◦ clockwise about O? Show how you
decide. [4]

(d) Describe fully the single transformation that maps U onto V . Find the column vector
of the translation that maps V onto the triangle with corners (3, 4), (1, 4) and (1, 3). [5]
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Solutions
Marking: M1 a correct method, A1 the correct answer, B1 an independent mark.

Each answer shows the steps, then the result.

2.1

• translation
• by

(
−5
1

)
2.2

• reflection
• in the line x = 1

3.1

• (−1, 1)

• (−1, 3)

• (−2, 1)

3.2

(a) (−2, 1), (−4, 1), (−4, 2)

(b) rotation; 180◦; about (0, 0)

(c) W : (1, 2), (1, 4), (2, 4); rotation gives (1, −2), (1, −4), (2, −4); so they are not
the same

(d) reflection in the x-axis, y = 0; (−2, −1) → (3, 4);
(
5
5

)
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Exercise 3.2 (d)

3.2 Triangle T has corners (2, 1), (4, 1) and (4, 2). Triangle V is also shown.

(a) T is reflected in the y-axis to give triangle U . Write down the coordinates of the
corners of U . [2]

x

y

−4 −2 2 4

−4

−2

2

4

O

T

V

(b) Describe fully the single transformation that maps T onto V . [3]
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(c) T is reflected in the line y = x to give triangle W . Find the corners of W . Is W
the same as the image of T after a rotation of 90◦ clockwise about O? Show how you
decide. [4]

(d) Describe fully the single transformation that maps U onto V . Find the column vector
of the translation that maps V onto the triangle with corners (3, 4), (1, 4) and (1, 3). [5]
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Exercise 3.2 (d)

3.2 Triangle T has corners (2, 1), (4, 1) and (4, 2). Triangle V is also shown.

(a) T is reflected in the y-axis to give triangle U . Write down the coordinates of the
corners of U . [2]

x

y

−4 −2 2 4

−4

−2

2

4

O

T

V

(b) Describe fully the single transformation that maps T onto V . [3]
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(c) T is reflected in the line y = x to give triangle W . Find the corners of W . Is W
the same as the image of T after a rotation of 90◦ clockwise about O? Show how you
decide. [4]

(d) Describe fully the single transformation that maps U onto V . Find the column vector
of the translation that maps V onto the triangle with corners (3, 4), (1, 4) and (1, 3). [5]
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Solutions
Marking: M1 a correct method, A1 the correct answer, B1 an independent mark.

Each answer shows the steps, then the result.

2.1

• translation
• by

(
−5
1

)
2.2

• reflection
• in the line x = 1

3.1

• (−1, 1)

• (−1, 3)

• (−2, 1)

3.2

(a) (−2, 1), (−4, 1), (−4, 2)

(b) rotation; 180◦; about (0, 0)

(c) W : (1, 2), (1, 4), (2, 4); rotation gives (1, −2), (1, −4), (2, −4); so they are not
the same

(d) reflection in the x-axis, y = 0; (−2, −1) → (3, 4);
(
5
5

)
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