
Vectors Mark Scheme

1(a) 2𝒂 + 𝒃 [1] Vector representing 𝑀 to 𝐿

1(b)
1

2
2𝒂 + 𝒃 = 𝒂 +

𝒃

2
[1] Vector representing 𝑀 to 𝑃

1(c) 𝑀𝑁 = 4𝑀𝑃 = 4 𝒂 +
𝒃

2
= 4𝒂 + 2𝒃 [1] Vector representing 𝑀 to 𝑁

2 𝐺𝐹 = 3𝒂 − 𝒂 + 5𝒃 + 4𝒃
[1] Vector representing 𝐺 to 𝐹 which 

is the sum of 𝐺 to 𝐸 and 𝐸 to 𝐹

𝐺𝐹 = 2𝒂 + 9𝒃 [1] Vector representing 𝐺 to 𝐹

𝐺𝐻 = 3 2𝒂 + 9𝒃 = 6𝒂 + 27𝒃
[1] Vector representing 𝐺 to 𝐻 which 

is 3 times 𝐺 to 𝐹

3 𝐹𝐶 =
𝒂

2
[1] Vector representing 𝐹 to 𝐶

𝐵𝐸 =
3

4
𝒂 [1] Vector representing 𝐵 to 𝐸

𝐹𝐸 =
5

4
𝒂 − 𝒃 [1] 𝐹𝐸 = 𝐹𝐶 + 𝐶𝐵 + 𝐵𝐸

4(a) 𝐿𝑀 = −𝟐𝒂, 𝑀𝑁 = 2𝒂 + 𝟐𝒃, 𝑁𝐾 = 3𝒂 + 𝒃. [1] 𝐿𝐾 = 𝐿𝑀 +𝑀𝑁 + 𝑁𝐾

𝐿𝐾 = −2𝒂 + 2𝒂 + 2𝒃 + 3𝒂 + 𝒃

𝐿𝐾 = 3𝒂 + 3𝒃

[1]  Vector representing 𝐿 to 𝐾 in its 

simplest form 

4(b)
𝐿𝑃 =

1

3
(3𝒂 + 3𝒃) [1] Vector representing 𝐿 to 𝑃

𝐿𝑃 = 𝒂 + 𝒃 [1] Simplifying 

𝑀𝑃 = 𝑀𝐿 + 𝐿𝑃 = 2𝒂 + 𝒂 + 𝒃 [1] Vector representing 𝑀 to 𝑃

𝑀𝑃 = 3𝒂 + 𝒃 = 𝑁𝐾
[1] Showing 𝑀 to 𝑃 is the same as 𝑁
to 𝐾

5(a) −𝑎 + 𝑏 [1] Vector representing 𝐵 to 𝐶

5(b) −2𝑎 [1] Vector representing 𝐷 to 𝐸

5(c) −2𝑎 + 𝑏 [1] Vector representing 𝐷 to 𝐸

5(d) 𝑎 + 𝑏 [1] Vector representing 𝐷 to 𝐸

6 𝐷𝐴 = 4𝒃 [1]  Magnitude of 4

𝐵𝐸 = 2𝒂 [1] Vector representing 𝐵 to 𝐸

∴ 𝐴𝐸 = 5𝒂 [1] Vector representing 𝐴 to 𝐸

𝐷𝐸 = 4𝒃 + 5𝒂 [1] Vector representing 𝐷 to 𝐸

Turn over ►



7(a) −𝑎 + 𝑏 [1] Vector representing 𝐵 to 𝐶

7(b) 𝐴𝐶 = 𝐶𝐸 = 𝑏 [1] Vector representing 𝐶 to 𝐸

𝐷𝐸 =
1

4
𝐶𝐸 =

1

4
𝑏 [1] Vector representing 𝐷 to 𝐸

𝐶𝐷 = 𝐶𝐸 − 𝐷𝐸 = 𝑏 −
1

4
𝑏 =

3

4
𝑏 [1] Vector representing 𝐶 to 𝐷

𝐷𝐵 = 𝐷𝐶 + 𝐶𝐵 = −
3

4
𝑏 − 𝑏 + 𝑎 = −

7

4
𝑏 + 𝑎 [1] Vector representing 𝐷 to 𝐵

8 𝐵𝐶 = −2𝒂 + 𝟑𝒃 [1] Vector representing 𝐵 to 𝐶

𝐵𝐷 = −
𝒂

2
+
3

4
𝒃 [1] Vector representing 𝐵 to 𝐷

𝐴𝐷 = 2𝒂 −
𝒂

2
+
3

4
𝒃 =

3

2
𝒂 +

3

4
𝒃 [1] Vector representing 𝐴 to 𝐷

𝐴𝐸 =
1

2
(
3

2
𝒂 +

3

4
𝒃) [1] Vector representing 𝐴 to 𝐸

=
3

4
𝒂 +

3

8
𝒃 =

3

4
(𝒂 +

𝒃

2
) [1] Simplification not required

9(a) 2𝑎 − 3𝑏 [1] 𝐷𝐶 = 𝐷𝐴 + 𝐴𝐶

9(b) 𝐴𝐷:𝐵𝐸: 𝐶𝐹 = 3: 2: 2
𝐴𝐷:𝐵𝐸: 𝐶𝐹 = 3𝑏: 2𝑏: 2𝑏

𝐶𝐹 = 2𝑏
[1] Ratio finds 𝐹𝐶

𝐹𝐷 = 𝐹𝐶 + 𝐶𝐵 + 𝐵𝐴 + 𝐴𝐷
= −2𝑏 − 𝑎 − 𝑎 + 3𝑏

= −2𝑎 + 𝑏

[1]  Final answer

9(c) 𝐷𝐸 = −3𝑏 + 𝑎 + 2𝑏
= 𝑎 − 𝑏

[1] Vector representing 𝐷 to 𝐸

𝐸𝑋 = 𝑥 𝐷𝐸

Need 1 lot of 𝐸𝑋 to reach 𝐶𝐹, and gives:

𝐶𝑋 = 𝑋𝐹 = 𝑏

[1] Comparison

𝐶𝑋: 𝑋𝐹 = 1: 1 [1] Correct Ratio 

Turn over ►



10

𝐴𝐷 : 𝐷𝑌 : 𝑌𝐶 = 1: 1: 1

𝐴𝐷 = 𝐷𝑌 = 𝑌𝐶 = 𝑎

𝐵𝐶 = 𝐵𝐷 + 𝐷𝑌 + 𝑌𝐶
= −(3𝑏 − 𝑎) + 𝑎 + 𝑎
= 𝑎 − 3𝑏 + 𝑎 + 𝑎

= 3𝑎 − 3𝑏
= 3(𝑎 − 𝑏)

[1] Find vector 𝐵 to 𝐶

𝐴𝐵 = 𝐴𝐷 + 𝐷𝐵
= 𝑎 + 3𝑏 − 𝑎

= 3𝑏

𝐴𝑋 : 𝑋𝐵 = 2: 1

𝐴𝑋 = 2𝑏

[1] Find vector 𝐴 to 𝑋

𝑋𝑌 = 𝑋𝐴 + 𝐴𝐷 + 𝐷𝑌 = −2𝑏 + 𝑎 + 𝑎
= 2𝑎 − 2𝑏
= 2(𝑎 − 𝑏)

𝐵𝐶 is a multiply of 𝑋𝑌, so they are going in the same

direction 

[1] Find vector 𝑋 to 𝑌
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