
Question

Prove that a vector equation of the plane containing the point a = j + 2k
and which contains the vectors b = 2i− 4j + k and c = 3i + j + 5k is given
by r · (−3i− j + 2k) = 3.
Find the position vector of the point of intersection of this plane with the
line

r = i + j + k + λ(−i + k).

What is the angle between this position vector and the normal to the plane?
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bandc lie in a plane.
d = a · n̂ where n is a unit vector normal to the plane.
A vector normal to the plane is given by b× c.

b× c =
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= −21i− 7j + 14k.

n̂ =
−21i− 7j + 14k

√

(−21)2 + (−7)2 + (14)2
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d = k · k̂ = (0,+1, 2) · (−21,−7, 14)√
212 + 72 + 142

=
−7 + 28√

212 + 72 + 142

=
21√

212 + 72 + 142

Therefore

r · (−21i− 7j + 14k)√
212 + 72 + 142

=
21√

212 + 72 + 142

⇒ k · (−3i− j + 2k) = 3
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Intersection of plane and line is given by
[(i + j + k) + λ(−i + k)] · (−3i− j + 2k) = 3
((1− λ), 1, 1 + λ) · (−3,−1, 2) = 3
⇒ −3 + 3λ− 1 + 2 + 2λ = 3
⇒ −2 + 5λ = 3
⇒ λ = 1
Therefore

rp = i + j + k + 1(−j + k)

= j + 2k

Angle between this and the normal vector is given by,θ where

rp · n = |rp||n| cos θ
rp · n = (0, 1, 2) · (−3,−1, 2) = 3
|rp| =

√
12 + 22 =

√
5

|n| =
√

32 + 12 + 22 =
√

14

Therefore cos θ =
3√

5
√

14

⇒ θ = arccos

(

3√
5
√

14

)

= 68.98◦ ≈ 69◦
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