
12.3) Solving geometric problems



Worked example Your turn

𝐴, 𝐵, 𝐶 and 𝐷 are the points 3,−4,−9 , 
1,−7,−3 , (1, 0, −15) and 7,9, −33

respectively.

a) Find 𝐴𝐵 and 𝐷𝐶, giving your answers in the 
form 𝑝𝒊 + 𝑞𝒋 + 𝑟𝒌.

b) Show that the lines 𝐴𝐵 and 𝐷𝐶 are parallel 

and that 𝐷𝐶 = 3𝐴𝐵.
c) Hence describe the quadrilateral 𝐴𝐵𝐶𝐷.

𝐴, 𝐵, 𝐶 and 𝐷 are the points 2,−5,−8 , 
1,−7,−3 , (0,15, −10) and 2,19, −20

respectively.

a) Find 𝐴𝐵 and 𝐷𝐶, giving your answers in the 
form 𝑝𝒊 + 𝑞𝒋 + 𝑟𝒌.

b) Show that the lines 𝐴𝐵 and 𝐷𝐶 are parallel 

and that 𝐷𝐶 = 2𝐴𝐵.
c) Hence describe the quadrilateral 𝐴𝐵𝐶𝐷.

a) 

𝐴𝐵 = −𝒊 − 2𝒋 + 5𝒌

𝐷𝐶 = −2𝒊 − 4𝒋 + 10𝒌

b) 

𝐷𝐶 = 2 −𝒊 + 2𝒋 + 5𝒌 = 2𝐴𝐵
They are multiples ∴ parallel.

c) 
𝐴𝐵 and 𝐷𝐶 are parallel but different in 
length. Therefore 𝐴𝐵𝐶𝐷 is a trapezium.



Worked example Your turn

𝑃, 𝑄 and 𝑅 are the points 
9,3, −4 , (−5,5,5) and 0, 2, −8

respectively. 
Find the coordinates of the point 𝑆 so that 
𝑃𝑄𝑅𝑆 forms a parallelogram.

𝑃, 𝑄 and 𝑅 are the points 
4,−9,−3 , (7, −7,−7) and 8, −2,0

respectively. 
Find the coordinates of the point 𝑆 so that 
𝑃𝑄𝑅𝑆 forms a parallelogram.

𝑆 5, −4,4



Worked example Your turn

Given that 
(𝑞 − 5)𝒊 + 2𝒋 − 120𝒌 = 𝑝𝒊 + 𝑞𝒋 + 4𝑝𝑞𝑟𝒌, 
find the values of 𝑝, 𝑞 and 𝑟.

Given that 
3𝒊 + 𝑝 + 2 𝒋 + 120𝒌 = 𝑝𝒊 − 𝑞𝒋 + 4𝑝𝑞𝑟𝒌, 
find the values of 𝑝, 𝑞 and 𝑟.

𝑝 = 3, 𝑞 = −5, 𝑟 = −2



Worked example Your turn

The diagram shows a cuboid whose vertices 
are 𝑂, 𝐴, 𝐵, 𝐶, 𝐷, 𝐸, 𝐹 and 𝐺. 
Vectors 𝑎, 𝑏 and 𝑐 are the position vectors of 
the vertices 𝐴, 𝐵 and 𝐶 respectively. 
Prove that the diagonals 𝑂𝐸 and 𝐴𝐹 bisect 
each other.

The diagram shows a cuboid whose vertices 
are 𝑂, 𝐴, 𝐵, 𝐶, 𝐷, 𝐸, 𝐹 and 𝐺. 
Vectors 𝑎, 𝑏 and 𝑐 are the position vectors of 
the vertices 𝐴, 𝐵 and 𝐶 respectively. 
Prove that the diagonals 𝑂𝐸 and 𝐵𝐺 bisect 
each other.

Proof
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