
PARALLEL AND COLLINEAR VECTORS 

GRADE 8 

 

Examination Practice Questions 

 

 

 

Instructions  

• Use black ink or ball-point pen. 

• Answer the questions in the spaces provided – there may be more space than you need.  

• Calculators may be used.  

 

Information 

• The marks for each question are shown in brackets. 

• Use the number of marks for each question as a guide as to how much time to spend on 

each question. As a rough guide, you can multiply the number of marks by 1.2 to see how 

many minutes you should spend on a question. 

• Questions been carefully compiled from or modelled on a variety of past papers and will 

generally get more challenging as the document progresses. Some of the later questions 

may go beyond the core grade level for this topic. 

 

Advice 

•  Read each question carefully before you start to answer it.  

•  Don’t forget to have fun. 

•  Check your answers at the end. 

 

 

 

 

 

 

You should have:  

A ruler, protractor, compasses, a pen, pencil, eraser, calculator. 

For some questions, you may need tracing paper. 



Q1.                                                                                                                                             AtoZrevision.com                            

𝐷, 𝐸 and 𝐹 are three points on a straight line such that: 

𝐷𝐸
→  
= 3𝑒+ 6𝑓  

𝐸𝐹
→  
= −10.5𝑒 − 21𝑓  

Find the ratio of length of 𝐷𝐹 : length of 𝐷𝐸 

 

 

 

 

 

 

 

 

.....................................   

(2 marks) 

Q2.                                                                                                                                             AtoZrevision.com                            

𝐴, 𝐵 and 𝐶 are three points such that: 

𝐴𝐵
→  
= 3𝑎+ 4𝑏 

𝐴𝐶
→  
= 15𝑎+ 20𝑏 

Prove that 𝐴, 𝐵 and 𝐶 lie on a straight line. 

 

 

 

 

 

 

 

 

 

 

 

.....................................   

(2 marks) 



Q3.                                                                                                                                             AtoZrevision.com                            

 

𝐴𝑀
→  

=
1

2
𝑦− 𝑥 and 𝑂𝐷

→  
= 𝑦− 2𝑥 

Are these two vectors parallel? 

 

.....................................   

(1 mark) 

Q4.                                                                                                                                             AtoZrevision.com                            

𝐴𝐵𝐶𝐷 is a parallelogram. 

 

𝐵𝐷
→  

= 𝑎 and 𝐴𝐷
→  

= 𝑏. 

𝐹 is the midpoint of 𝐵𝐶. 𝐺 is the midpoint of 𝐷𝐶. 
𝐴𝐸 = 3𝐸𝐵. 

Prove that 𝐸𝐹
→  

 and 𝐴𝐺
→  

 are parallel. 

 

 

 

 

  

 

(3 marks) 



Q5.                                                                                                                                             AtoZrevision.com                            

𝐴𝐵 is parallel to 𝐷𝐶. 

 

𝐴𝐵
→  
= 5𝑝 

𝐷𝐶
→  
= 𝑝 

𝐷𝐴
→  

= 2𝑞− 𝑝 

𝑀 is the midpoint of 𝐴𝐷. 

𝐴𝑁
→  
: 𝑁𝐵
→  

= 2:3 

Show that 𝑀𝑁 is parallel to 𝐶𝐵. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(3 marks) 

 

 



Q6.                                                                                                                                             AtoZrevision.com                            

 

𝐴𝐵𝐶 is a triangle. 
The midpoint of 𝐵𝐶 is 𝑀. 
𝑃 is a point on 𝐴𝑀. 

𝐴𝐵
→  
= 4𝑎  

𝐴𝐶
→  
= 2𝑏  

𝐴𝑃
→  
=
3

2
𝑎+

3

4
𝑏  

Show that 𝐴𝑃 is parallel to 𝑃𝑀 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(3 marks) 

 



Q7.                                                                                                                                             AtoZrevision.com                            

 

ABCDEF is a regular hexagon. 

𝐴𝐵
→  
= 𝑎  

𝐵𝐶
→  
= 𝑏  

𝐴𝐷
→  

= 2𝑏  

𝐴𝐶
→  
= 𝐶𝑋
→  

 

Prove that 𝐴𝐵 is parallel to 𝐷𝑋. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(3 marks) 



Q8.                                                                                                                                             AtoZrevision.com                            

 

ABCD is a trapezium. 
AB is parallel to DC. 

𝐴𝐵
→  
= 12𝑎  

𝐴𝐷
→  

= 3𝑏  

𝐷𝐶
→  
= 18𝑎  

𝐸 is the point on the diagonal 𝐷𝐵 such that 𝐷𝐸 =
1

3
𝐷𝐵. 

Show by a vector method that 𝐵𝐶 is parallel to 𝐴𝐸. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(3 marks) 

 



Q9.                                                                                                                                             AtoZrevision.com                            

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(3 marks) 



Q10.                                                                                                                                           AtoZrevision.com                            

𝑂𝑋𝑌𝑍 is a parallelogram. 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(5 marks) 



Q11.                                                                                                                                           AtoZrevision.com                            

𝐷𝐸𝐹 is a triangle. 

 

𝑃 is the midpoint of 𝐹𝐷. 
𝑄 is the midpoint of 𝐷𝐸. 

𝐹𝐷
→  
= 𝑎     and     𝐹𝐸

→  
= 𝑏 

Use a vector method to prove that 𝑃𝑄 is parallel to 𝐹𝐸. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(4 marks) 



Q12.                                                                                                                                           AtoZrevision.com                            

 

OABC is a parallelogram. 

M is the midpoint of CB. 
N is the midpoint of AB. 

𝑂𝐴
→  
= 𝑎   

𝑂𝐶
→  
= 𝑐  

Show that CA is parallel to MN. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

(3 marks) 



Q13.                                                                                                                                           AtoZrevision.com                            

The diagram shows trapezium ABCD. 

 

BC is parallel to AD 
AD = 3BC 

𝐴𝐵
→  
= 𝑏,     𝐵𝐶

→  
= 𝑐  

It can be shown that 𝐶𝐷
→  
= 2𝑐 − 𝑏 

The point P lies on the line AC such that AP : PC = 2 : 1  

Is BPD a straight line? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(4 marks) 



Q14.                                                                                                                                           AtoZrevision.com                            

 

The diagram shows a regular hexagon 𝐴𝐵𝐶𝐷𝐸𝐹 with centre 𝑂. 

𝑂𝐴
→  
= 6𝑎            𝑂𝐵

→  
= 6𝑏  

𝑋 is the midpoint of 𝐵𝐶. 

𝑌 is the point on 𝐴𝐵 extended, such that 𝐴𝐵:𝐵𝑌 = 3: 2 

Prove that 𝐸, 𝑋 and 𝑌 lie on the same straight line. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(3 marks) 



Q15.                                                                                                                                           AtoZrevision.com                            

 

OAB is a triangle. 
B is the midpoint of OR. 
Q is the midpoint of AB. 

𝑂𝑃
→  
= 2𝑎  

𝑃𝐴
→  
= 𝑎  

𝑂𝐵
→  

= 𝑏  

Explain why 𝑃𝑄𝑅 is a straight line. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(3 marks) 



Q16.                                                                                                                                           AtoZrevision.com                            

 

The diagram shows triangle ABC. 

𝐴𝐵
→  
= 3𝑎  

𝐴𝐶
→  
= 2𝑏  

𝐵𝐸
→  
= 3𝐴𝐶

→  
  

D is the point on BC such that BD : DC = 3 : 1 

Prove that ADE is a straight line. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

(4 marks) 



Q17.                                                                                                                                           AtoZrevision.com                            

𝑂𝐴𝐵 is a triangle. 
𝑂𝐵𝐶 is a straight line. 

 

𝑂𝐴
→  
= 4𝑎 

𝑂𝐵
→  

= 2𝑏 

𝐵𝐶
→  
= 𝑏 

𝑂𝑀
→  

= 3𝑎 

𝑁 is the midpoint of 𝐴𝐵. 

Show that 𝑀, 𝑁 and 𝐶 lie on a straight line. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

(4 marks) 



Q18.                                                                                                                                           AtoZrevision.com                            

 

𝑂𝐴
→  
= 6𝑎 and 𝑂𝐵

→  
= 6𝑏 

𝑀 is the midpoint of 𝐴𝐵. 

𝑁 is the midpoint of 𝑂𝐵. 
𝐺 is the point on 𝑂𝑀 such that 𝑂𝐺:𝐺𝑀 = 2:1. 

Show that 𝐴𝐺𝑁 is a straight line. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

(4 marks) 



Q19.                                                                                                                                           AtoZrevision.com                            

𝑂𝐴𝐵 is a triangle. 

𝑂𝐴
→  
= 𝑎       𝑂𝐵

→  
= 𝑏 

𝐶 is the midpoint of 𝑂𝐴. 
𝐷 is the point on 𝐴𝐵 such that 𝐴𝐷:𝐷𝐵 = 3:1 

𝐸 is the point such that 𝑂𝐵
→  

= 2𝐵𝐸
→  

 

Using a vector method, prove that the points 𝐶, 𝐷 and 𝐸 lie on the same straight line. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

(5 marks) 



Q20.                                                                                                                                           AtoZrevision.com                            

 

𝑂𝐴𝐵 is a triangle. 
𝐴 is the midpoint of 𝑂𝑍 
𝑌 is the midpoint of 𝐴𝐵 
𝑋 is a point on 𝑂𝐵 

𝑂𝐴
→  
= 𝑎   𝑂𝑋

→  
= 2𝑏   𝑋𝐵

→  
= 𝑏 

Prove that 𝑋𝑌𝑍 is a straight line.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

(4 marks) 



Q21.                                                                                                                                           AtoZrevision.com                            

𝐴𝐶𝐸𝐹 is a parallelogram. 
𝐵 is the midpoint of 𝐴𝐶. 
𝑀 is the midpoint of 𝐵𝐸. 

 

Prove that 𝐴𝑀𝐷 is straight line.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

(5 marks) 



Q22.                                                                                                                                           AtoZrevision.com                            

The diagram shows parallelogram 𝐴𝐵𝐶𝐷. 

 

𝐴𝐵
→  
= (2
7
)             𝐴𝐶

→  
= (10
11
)      

The point 𝐵 has coordinates (5,8) 

The point 𝐸 has coordinates (63,211) 

Use a vector method to prove that 𝐴𝐵𝐸 is a straight line. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

(2 marks) 



Q23.                                                                                                                                           AtoZrevision.com                            

𝑂𝑋𝑌𝑍 is a trapezium. 

 

𝑂𝑋
→  

= 𝑎  

𝑋𝑌
→  
= 𝑏  

𝑂𝑍
→  
= 3𝑏  

𝑀 is the midpoint of 𝑂𝑋 
𝑁 is the point such that 𝑀𝑁𝑍 and 𝑂𝑁𝑌 are straight lines. 

Given that 𝑂𝑁:𝑂𝑌 = 𝜆: 1 

Use a vector method to find the value of 𝜆 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

(5 marks) 



Q24.                                                                                                                                           AtoZrevision.com                            

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

(3 marks) 

 

 



Q25.                                                                                                                                           AtoZrevision.com                            

 

𝑂𝐴𝐵 is a triangle. 
𝑂𝑃𝑀 and 𝐴𝑃𝑁 are straight lines. 
𝑀 is the midpoint of 𝐴𝐵. 

𝑂𝐴
→  
= 𝑎           𝑂𝐵

→  
= 𝑏 

𝑂𝑃:𝑃𝑀 = 3: 2  

Prove that ONB is a straight line. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

(5 marks) 



Q26.                                                                                                                                           AtoZrevision.com                            

 

𝑂𝐴𝐵𝐶 is a parallelogram. 

𝑂𝐴
→  
= 𝑎 and 𝑂𝐶

→  
= 𝑐 

𝑋 is the midpoint of the line 𝐴𝐶. 
𝑂𝐶𝐷 is a straight line so that 𝑂𝐶:𝐶𝐷 = 𝑘: 1 

Given that 𝑋𝐷
→  

= 3𝑐−
1

2
𝑎 

Find the value of 𝑘. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

(4 marks) 



QUESTIONS FROM MATHEMATICAL COMPETITIONS 

 

Q1.                                                                                                                                             AtoZrevision.com                            

The diagram shows a triangle 𝐴𝐵𝐶 and two lines 𝐴𝐷 and 𝐵𝐸, where 𝐷 is the midpoint of 𝐵𝐶 and 𝐸 lies on 
𝐶𝐴. The lines 𝐴𝐷 and 𝐵𝐸 meet at 𝑍, the midpoint of 𝐴𝐷. 

 

What is the ratio of the length 𝐶𝐸 to the length 𝐸𝐴? 

 


