
Angles Between Straight Lines 

 

To find angle between two lines……………………………………………………………………….. 

 

Example 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Vector Equations of Planes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝒓 − 𝒂 lies on the plane and is therefore perpendicular to 𝒏, thus (𝒓 − 𝒂) ⋅ 𝒏 = 0 

𝒓 ⋅ 𝒏 = 𝒂 ⋅ 𝒏 

But since 𝒂 ⋅ 𝒏 is a constant, replace with constant scalar 𝑝: 

Hence, the equation of plane is given by: 

𝒓 ⋅ 𝒏 = 𝑝 

where 𝒓 is position vector of some point on the plane, 𝒏 is normal to plane, 𝑝 = 𝒂 ⋅ 𝒏 

is a scalar constant. 

 

If 𝒓 ⋅ (

𝑛1

𝑛2

𝑛3

) = 𝑝 is the scalar product equation of a plane, then the Cartesian form is: 

 

𝑛1𝑥 + 𝑛2𝑦 + 𝑛3𝑧 − 𝑝 = 0 

 

 

 

 

 

 

 

If 𝒓 ⋅ (

𝑛1

𝑛2

𝑛3

) = 𝑝 is the scalar product equation of a plane, 



Example 

A point with position vector 2𝒊 + 3𝒋 − 5𝒌 lies on the plane and the vector 3𝒊 +

𝒋 − 𝒌 is perpendicular to the plane. Find the equation of the plane in: 

a) Scalar product form. 

b) Cartesian form. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



The Angle Between a Line and a Plane 

 

Example 

Find the acute angle between the line 𝑙 with equation  

𝒓 = 2𝒊 + 𝒋 − 5𝒌 + 𝜆(3𝒊 + 4𝒋 − 12𝒌) and the plane with equation 𝒓 ⋅ (2𝒊 − 2𝒋 − 𝒌) = 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

We can use the scalar product of the normal and the direction of a line to find the 

angle between the line and a plane. 

 

Angle 𝜃 between line 𝒓 = 𝒂 + 𝜆𝒃 and plane 𝒓 ⋅ 𝒏 = 𝑘: 
 

 

cos 𝛼 =
𝒃 ⋅ 𝒏

|𝒃||𝒏|
      𝜃 = 90° − 𝛼 

 



Test Your Understanding 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



The Angle Between Two Planes 

 

 

 

 

 

 

The diagram above shows why the angle between two planes is the 

complementary angle of the angle between the normal of both planes.  

 

Example  

Find the acute angle between the planes: 

Π1:   𝒓 ⋅ (4𝒊 + 4𝒋 − 7𝒌) = 13     Π2:   𝒓 ⋅ (7𝒊 − 4𝒋 + 4𝒌) = 6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Test Your Understanding 

Find the acute angle between the planes: 

Π1:   𝒓 ⋅ (3𝒊 − 𝒋 + 𝒌) = 4      Π2:   𝒓 ⋅ (2𝒊 + 3𝒋) = 7 
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