
Calculus II Section 6-3: Equations of Planes

Question 3

Find the line of intersection of the planes Π1 : x+ 2y − z = 3 and Π2 : 2x− y + 2z = 1. Also }nd the acute
dihedral angle between the planes.
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Calculus II Section 6-3: Equations of Planes

Question 3 – Solution

Strategy The intersection direction is perpendicular to both normals. Obtain one point by }xing a con-
venient coordinate.

L

n⃗1

n⃗2

Intersection line With n⃗1 = ⟨1, 2,−1⟩ and n⃗2 = ⟨2,−1, 2⟩,

n⃗1 × n⃗2 = ⟨3,−4,−5⟩ .

Setting z = 0 gives x+ 2y = 3, 2x− y = 1, hence (x, y) = (1, 1). Therefore

r⃗ = ⟨1, 1, 0⟩+ t ⟨3,−4,−5⟩ .

Angle Since n⃗1 · n⃗2 = −2, ∥n⃗1∥ =
√
6, and ∥n⃗2∥ = 3,

θ = cos−1

(

2

3
√
6

)

≈ 74.2◦ .
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