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Vectors Q15 (3/7/23) 

 

(i) Find a vector that is perpendicular to both (
7
0

−10
)  &(

1
3

−1
) 

(ii) Use (i) to find the plane that passes through the points  with 

position vectors (
1
2
3
) , (

8
2

−7
)  & (

0
−1
4

) 
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Solution 

(i) Method 1 

(
7
0

−10
) × (

1
3

−1
) = |

𝑖 7 1

𝑗 0 3

𝑘 −10 −1

| = (
30
−3
21

)  

[From the theory of the vector product,] this is perpendicular to 

the given vectors (as is 
1

3
(
30
−3
21

) = (
10
−1
7

)). 

 

Method 2 

Let the required vector be (
1
𝑎
𝑏
) 

Then (
7
0

−10
) . (

1
𝑎
𝑏
) = 0, so that 7 − 10𝑏 = 0 & 𝑏 =

7

10
 

And (
1
3

−1
) . (

1
𝑎
𝑏
) = 0, so that 1 + 3𝑎 − 𝑏 = 0, 

and 𝑎 =
1

3
(

7

10
− 1) = −

1

10
 

Thus (multiplying by 10) a suitable vector is (
10
−1
7

). 

(ii) Let (
1
2
3
) , (

8
2

−7
)  & (

0
−1
4

) represent the points A, B & C, 

respectively. 

Then 𝐴𝐵⃗⃗⃗⃗  ⃗ = (
7
0

−10
)  & 𝐴𝐶⃗⃗⃗⃗  ⃗ = (

−1
−3
1

) = −(
1
3

−1
) 
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From (i), a vector that is perpendicular to 𝐴𝐵⃗⃗⃗⃗  ⃗ & 𝐴𝐶⃗⃗⃗⃗  ⃗  (and 

therefore a normal to the plane) is (
10
−1
7

). 

So the equation of the plane is   

𝑟 . (
10
−1
7

) = (
1
2
3
) . (

10
−1
7

) = 10 − 2 + 21 = 29   

or (in cartesian form) 10𝑥 − 𝑦 + 7𝑧 = 29 [as 𝑟  ≡ (
𝑥
𝑦
𝑧
)] 

 

 

 

 


