
Question

Find the vector and Cartesian equation of the plane containing the point
3i− k and also containing the vectors a, b where
a = i + 2j + k,
b = −i + 2j + 2k.

Answer

£
£
£
£
£
£
£
£
£
£
£

£
£
£
£
£
£
£
£
£
£
£

6

B
B
B
B
B
B
B
B
B
B
BM
¡

¡
¡
¡µ

-

¢
¢
¢
¢
¢
¢
¢¢̧
¸
¸
¸
¸
¸
¸
¸̧

6

0

p

rr = 3i− k

a

b

n̂

d

a = i + 2j + k

b = −i + 2j + 2k
Vector equation is
r = c + λa + µb

⇒ r = 3i− k + λ(i + 2j + k) + µ(−j + 2j + 2k)
Cartesian equation is given by the set of points r = (x, y, z) satisfying
(x, y, z) · n̂ = d where n̂ is a unit vector to the plane and d is the per-
pendicular distance from the origin(—OP—). First we need n̂. This is given

by
a× b

|a× b| , since a, b lie in the plane.
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= i(2× 2)− i(2× 1)− j(1× 2)

+k(1× 2) + j(−1× 1)− k(−1× 2)

= 4i− 2i− 2j + 2k− j + 2k

= 2i− 3j + 4k
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a× b

|a× b| =
2i− 3j + 4k√
22 + 32 + 42

=
2√
29

i− 3√
29

j +
4√
29

k

What is d? It’s given by c · n̂ (see diagram above) ⇒

d = (3i− k) ·
(

2√
29

i− 3√
29

j +
4√
29

k

)

=
6√
29
− 4√

29
=

2√
29

Thus we have

(x, y, z) ·
(

2√
29
,− 3√

29
,

4√
29

)

=
2√
29

⇒ 2x√
29
− 2y√

29
+

4z√
29

=
2√
29

⇒ 2x− 3y + 4z = 2 (?)
Check: from vector equation above taking i, j, k.
Components:

x = (3 + λ− µ)

y = (2λ+ 2µ)

z = (−1 + λ+ 2µ)

Substitute into LHS of (?):

2(3 + λ− µ)− 3(2λ+ 2µ) + 4(−1 + λ+ 2µ)

= 6 + 2λ− 2µ− 6λ− 6µ− 4 + 4λ+ 8µ

= 2

= RHS (?)
√
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