
SM | 2026 © FIXQ EDUCATION  
 

Question 1 [5 marks] 

Let 𝑎̰ = 2𝚤 ̰ + 𝚥 ̰ − 2𝑘̰ and 𝑏̰ = −2𝚤 ̰ + 2𝚥 ̰ − 𝑘̰. 

a. Find a unit vector in the direction of 𝑎̰. 

1 mark 

_____________________________________________
_____________________________________________ 
Let Π be the plane passing through the origin, 𝑂, and containing the vectors 𝑎̰ and  𝑏̰. 

b.  Find the cartesian equation of Π. 

2 marks 

_____________________________________________
_____________________________________________
_____________________________________________
_____________________________________________ 
c. Show that all vectors that are normal to Π are perpendicular to the vector 𝑐̰, where 

𝑐̰ = 𝑚𝑎̰ + 𝑛𝑏̰ 

and 𝑚, 𝑛 ∈ 𝑅\{0}. 

2 marks 

_____________________________________________
_____________________________________________
_____________________________________________
_____________________________________________
_____________________________________________ 
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1 mark 

Solution: 

o Find the magnitude of 𝑎̰. 

|𝑎̰| = √22 + 12 + (−2)2 
|𝑎̰| = 3 

o Use the formula 𝒂̰̂ = 𝒂̰
|𝒂̰|

 

𝑎̰̂ = 1
3 (2𝚤 ̰+ 𝚥 ̰ − 2𝑘̰) 

 

 

Let Π be the plane passing through the origin, 𝑂, and containing the vectors 𝑎̰ and  𝑏̰. 

b.  Find the cartesian equation of Π. 

2 marks 

Solution: 

o Find a normal vector to the plane Π 

𝑛̰ = 𝑎̰ × 𝑏̰ 

𝑛̰ = |
𝑖̰ 𝑗̰ 𝑘̰
2 1 −2

−2 2 −1| 

𝑛̰ = 3𝚤 ̰ + 6𝚥 ̰ + 6𝑘̰ 

o Use the formula 𝟎̰ ⋅ 𝒏̰ = 𝒓̰ ⋅ 𝒏̰ where 𝒓̰ = 𝒙𝒊̰ + 𝒚𝒋̰ + 𝒛𝒌̰ 

0 = 3𝑥 + 6𝑦 + 6𝑧 
∴ Π: 0 = 𝑥 + 2𝑦 + 2𝑧 
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c. Show that all vectors that are normal to Π are perpendicular to the vector 𝑐̰, where 

𝑐̰ = 𝑚𝑎̰ + 𝑛𝑏̰ 

and 𝑚, 𝑛 ∈ 𝑅\{0}. 

2 marks 

Solution: 

o Define all vectors that are normal to Π. 

𝑛̰ = 𝜆(3𝚤 ̰+ 6𝚥 ̰ + 6𝑘̰) = 𝜆(𝑎̰ × 𝑏̰)  where 𝜆 ∈ 𝑅\{0} 

o Use the dot product. 

𝑛̰ ⋅ 𝑐̰ = 𝜆(𝑎̰ × 𝑏̰) ⋅ (𝑚𝑎̰ + 𝑛𝑏̰). 

𝑛̰ ⋅ 𝑐̰ =  𝜆𝑚(𝑎̰ × 𝑏̰) ⋅ 𝑎̰ +  𝜆𝑛(𝑎̰ × 𝑏̰) ⋅ 𝑏̰ using properties of the dot product. 

𝑛̰ ⋅ 𝑐̰ =  𝜆𝑚 × 0 +  𝜆𝑛 × 0 using properties of the cross product. 

𝑛̰ ⋅ 𝑐̰ = 0 

Therefore, 𝑛̰ ⊥ 𝑐̰ 

 
 

 

Note: For show that questions, make sure you clearly define your 
parameters (such as 𝜆 ∈ 𝑅\{0} in the case above). Also – this is optional – 
try to specify any particular properties or theorems you use to justify each 

line of working. 


