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(1) The diagram below shows the parallelogram 

𝑂𝐴𝐵𝐶. 

 

𝑂𝐴⃗⃗⃗⃗  ⃗ = a ,   𝐴𝐵⃗⃗⃗⃗  ⃗ = b   and  𝑂𝐶 = 𝐶𝐷 

𝑋 lies on 𝑂𝐴 such that 𝑂𝑋: 𝑋𝐴 is 2: 1 and 𝑌 is the 

midpoint of 𝐴𝐵. 

(a) Find the following vectors in terms of a and b 

fully simplifying your answers. 

(i) 𝑂𝐵⃗⃗ ⃗⃗  ⃗ (ii) 𝐴𝑂⃗⃗⃗⃗  ⃗ (iii) 𝑂𝐶⃗⃗⃗⃗  ⃗ (iv) 𝐵𝐶⃗⃗⃗⃗  ⃗ (v) 𝑂𝐷⃗⃗⃗⃗⃗⃗  (vi) 𝐵𝐷⃗⃗⃗⃗⃗⃗      

(vi) 𝐵𝐴⃗⃗⃗⃗  ⃗ (vii) 𝐶𝑂⃗⃗⃗⃗  ⃗ 

(b) Find the following vectors in terms of a and b 

fully simplifying your answers. 

(i) 𝑂𝑋⃗⃗ ⃗⃗  ⃗ (ii) 𝐴𝑌⃗⃗⃗⃗  ⃗ (iii) 𝑂𝑌⃗⃗⃗⃗  ⃗ (iv) 𝐵𝑋⃗⃗⃗⃗  ⃗ (v) 𝑋𝑌⃗⃗⃗⃗  ⃗ (vi) 𝑌𝑋⃗⃗⃗⃗  ⃗      

(c) Prove that 𝑋𝐶⃗⃗⃗⃗  ⃗ is parallel to 𝑌𝐷⃗⃗⃗⃗  ⃗ 

The point 𝑍 is the midpoint of 𝐵𝐶 

(d) Prove that 𝐴𝑍𝐷 is a straight line. 

(e) Explain why the points 𝐴, 𝑍 and 𝐷 are 

collinear.   

𝑁 is the midpoint of 𝐶𝐷 

(f) Show that 𝑌𝐶⃗⃗⃗⃗  ⃗ and 𝑁𝐵⃗⃗⃗⃗⃗⃗  are the same vector. 

 

(2) The diagram below shows the triangle 𝑂𝐴𝐵. 

 

𝑂𝐴⃗⃗⃗⃗  ⃗ = 3p + 4q  and   𝑂𝐵⃗⃗ ⃗⃗  ⃗ = 6p + 4q    

(a) Show that 𝐴𝐵⃗⃗⃗⃗  ⃗ can be written in the form 𝑘p.  

The point 𝑋 is the midpoint of 𝑂𝐵.  

(b) Show that 𝑂𝐴⃗⃗⃗⃗  ⃗ can be written in the form 𝑛q. 

The point 𝑌 is such that 𝑂𝑌⃗⃗⃗⃗  ⃗ = 2𝐴𝐵⃗⃗⃗⃗  ⃗ 

(c) Show that 𝐵𝑌⃗⃗⃗⃗  ⃗ + 𝐴𝑌⃗⃗⃗⃗  ⃗ 

 

(3) The diagram below shows that trapezium 

𝑂𝐴𝐵𝐶. 

 

𝑂𝐴⃗⃗⃗⃗  ⃗ = a ,   𝐴𝐵⃗⃗⃗⃗  ⃗ = b ,  𝐴𝐵 = 𝐶𝐷 and the ratio 𝑂𝐶: 𝐶𝐷 

is 2: 1 

(a) Find the following vectors in terms of a and b 

fully simplifying your answers. 

(i) 𝑂𝐵⃗⃗ ⃗⃗  ⃗ (ii) 𝐴𝑂⃗⃗⃗⃗  ⃗ (iii) 𝑂𝐶⃗⃗⃗⃗  ⃗ (iv) 𝐵𝐶⃗⃗⃗⃗  ⃗ (v) 𝑂𝐷⃗⃗⃗⃗⃗⃗  (vi) 𝐵𝐷⃗⃗⃗⃗⃗⃗      

(vi) 𝐵𝐴⃗⃗⃗⃗  ⃗ (vii) 𝐶𝑂⃗⃗⃗⃗  ⃗ 

The point 𝑋 is the midpoint of 𝑂𝐶.  

(b) Show that 𝑂𝐴⃗⃗⃗⃗  ⃗ and 𝐵𝑋⃗⃗⃗⃗  ⃗ are a parallel. 

The point 𝑌 lies on the line 𝑂𝐶 such that 𝑂𝑌: 𝑌𝐶 is 

5: 1 

(c) Prove that  𝐴𝑌⃗⃗⃗⃗  ⃗ and 𝐵𝐷⃗⃗⃗⃗⃗⃗  are a parallel. 

The point 𝑃 is the midpoint of 𝑂𝐴 and the point 𝑄 

is the midpoint of 𝐵𝐶. 

(d) Show that Show that 𝑂𝐷⃗⃗⃗⃗⃗⃗  and 𝑃𝑄⃗⃗⃗⃗  ⃗ are a 

parallel. 

(e) Find the ratio 𝑃𝑄: 𝑂𝐷 

(4) The diagram below shows the triangle 𝑂𝐴𝐵. 

 

𝑂𝐴⃗⃗⃗⃗  ⃗ = 4p + 8q   ,   𝑂𝐵⃗⃗ ⃗⃗  ⃗ = 8p    

The point 𝑋 is the midpoint of 𝑂𝐵.  

The point 𝑌 lies on 𝑂𝐵 such that 𝑂𝑌: 𝑌𝐵 is 3: 1  

The point 𝑍 lies on 𝑂𝐴 such that 𝑂𝑍: 𝑍𝐴 is 3: 1  

The point 𝑇 is the midpoint 𝐴𝑋 

 

(a) Prove that 𝑍𝑇𝑌 is a straight line 

(b) Find the ratio 𝑍𝑇: 𝑇𝑌 


