
9.5) Points of intersection



Worked example Your turn
The lines 𝑙1 and 𝑙2 have vector equations 
𝑟 = 𝑖 + 2𝑗 + 3𝑘 + 𝜆(4𝑖 − 3𝑗 − 2𝑘) and 
𝑟 = −3𝑖 − 2𝑘 + 𝜇 −4𝑖 + 8𝑗 + 9𝑘 respectively. 
Show that the two lines intersect, and find the 
position vector of the point of intersection.

The lines 𝑙1 and 𝑙2 have vector equations 
𝑟 = 3𝑖 + 𝑗 + 𝑘 + 𝜆(𝑖 − 2𝑗 − 𝑘) and 
𝑟 = −2𝑗 + 3𝑘 + 𝜇 −5𝑖 + 𝑗 + 4𝑘 respectively. 
Show that the two lines intersect, and find the 
position vector of the point of intersection.

(5,−3,−1)



Worked example Your turn

Find the point of intersection of the line 𝑙 and 
the plane Π where:

𝑙: 𝒓 = −𝟐𝒊 + 𝒋 + 𝟑𝒌 + 𝜆 2𝒊 − 𝒋 + 7𝒌
Π: 𝒓 ⋅ 3𝒊 − 2𝒋 + 𝒌 = 5

Find the point of intersection of the line 𝑙 and 
the plane Π where:

𝑙: 𝒓 = −𝒊 + 𝒋 − 5𝒌 + 𝜆 𝒊 + 𝒋 + 2𝒌
Π: 𝒓 ⋅ 𝒊 + 2𝒋 + 3𝒌 = 4

(1, 3, −1)



Worked example Your turn
A line has Cartesian equation 

𝑥 − 3

−5
=
𝑦 + 2

−3
=
4 − 𝑧

−1
A plane Π has Cartesian equation 

−4𝑥 − 3𝑦 + 2𝑧 = 10
Find the position vector of the point of intersection of the 
line and the plane.

A line has Cartesian equation 
𝑥 − 3

5
=
𝑦 + 2

3
=
4 − 𝑧

1
A plane Π has Cartesian equation 

4𝑥 + 3𝑦 − 2𝑧 = −10
Find the position vector of the point of intersection of the 
line and the plane.
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Worked example Your turn

The lines 𝑙1 and 𝑙2 have equations 
𝑥−3

2
= 𝑦 − 4 =

𝑧−1

−5
and 

𝑥−1

3
=

𝑦+2

−7
= 𝑧 − 5

respectively. Prove that 𝑙1 and 𝑙2 are skew.

The lines 𝑙1 and 𝑙2 have equations 
𝑥−2

4
=

𝑦+3

2
= 𝑧 − 1 and 

𝑥+1

5
=

𝑦

4
=

𝑧−4

−2

respectively. Prove that 𝑙1 and 𝑙2 are skew.

Proof


