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Avalon MATHS Answers Vector Ratios and Intersections

1 Vectors from diagrams

Q1 (a) − 3
7𝒎 (b) 6

7𝒎 (c) − 9
7𝒎

Q2 (a) − 1
2𝒏 (b) − 2

3𝒏 (c) 1
6𝒏

Q3 (a) 4𝒎 (b) −4𝒎 (c) 2𝒎

Q4 (a) 12𝒎 (b) −12𝒎 (c) 8𝒎

Q5 (a) 3
4𝒎 + 1

4𝒏

(b) − 3
4𝒎 + 3

4𝒏

Q6 (a) − 3
5𝒎 + 2

3𝒏

(b) 3
5𝒎 − 2

3𝒏

Q7 − 1
2𝒎 + 9

4𝒏

Q8 (a) − 1
3𝒎 − 5

12𝒏

(b) E.g.
−−→
𝐷𝐶 + −−→

𝐶𝐸 = 1
3 (−𝒎 + 𝒏) − 3

4𝒏, giving (a).

Q9 4
3𝒎 − 1

3𝒏

Q10 (a) 7
6𝒎 − 1

6𝒏

(b) 1
3𝒎 + 2

3𝒏

Q11 (a) − 4
5𝒎 + 5

8𝒏

(b) 1
5𝒎 − 3

8𝒏

Q12 (a) 1
2𝒎 + 1

2𝒏

(b) Yes:
−−→
𝑂𝑇 = 1

2

−−→
𝑂𝐵.

2 Equating coefficients

Q13 𝑥 = 6, 𝑦 = −5

Q14 𝑝 = 3, 𝑞 = 3

Q15 𝑥 = 4

Q16 (a) 𝑥 = 4 (b) 𝑥 = 2

Q17 𝑥 = 3, 𝑦 = 2

Q18 𝑥 = 3, 𝑦 = 4

Q19 𝑥 = 6, 𝑦 = 2

Q20 𝑥 = 3, 𝑦 = −2

Q21 (a) 𝑝 = 13

(b) Four times as long; same directions.

Q22 (a) 𝑞 = −7
(b) Twice as long; opposite directions.

Q23 (a) 𝑘 = −12
(b) Five times as long; opposite directions.

Q24 (a) 𝑡 = −1
(b) Same length; opposite directions.
(c) 𝜆 = −1.

3 Harder vector problems

Q25 𝐴𝑃 : 𝑃𝐵 = 2 : 3

Q26 𝑠 = 1
7 , 𝑡 = 3

7

Q27 𝐴𝑋 : 𝑋𝐶 = 3 : 1

Q28 (a) 𝑘 = − 3
10 (b) 𝐴𝐸 : 𝐸𝐶 = 7 : 3

Q29 (a) 𝐴𝑅 : 𝑅𝑄 = 6 : 1 (b) 𝐵𝑅 : 𝑅𝑃 = 3 : 4

Q30 (a) 𝐴𝑃 : 𝑃𝐹 = 3 : 7 (b) 𝐵𝑃 : 𝑃𝐸 = 3 : 2

Q31 (a) 4
9𝒎 + 2

9𝒏

(b) 𝐵𝑃 : 𝑃𝐸 = 5 : 4

Q32 (a) 2𝒎 − 2𝒏

(b) 𝐵𝑃 : 𝑃𝐸 = 1 : 2

(c) Beyond B:
−−→
𝐵𝑃 = −−−→𝐵𝐸 .

Q33 𝐴𝑄 : 𝑄𝐷 = 8 : 9

Q34 𝐴𝑄 : 𝑄𝐵 = 1 : 4

Q35 (a)𝑂𝑄 : 𝑄𝐵 = 2 : 1

(b)𝑂𝑅 : 𝑅𝐴 = 1 : 1

(c)No:
−−→
𝑄𝑅 = 1

2𝒎− 2
3𝒏 is not amultiple of

−−→
𝐴𝐵 = −𝒎+𝒏.

Q36 (a) 𝑟 = 3
2

(b) 𝐴𝑄

𝐴𝐷
= 𝑟+1

3𝑟+1 and
𝑄𝐷

𝐴𝐷
= 2𝑟

3𝑟+1 , hence 𝐴𝑄 : 𝑄𝐷 =

(𝑟 + 1) : 2𝑟 .


