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5i− j− 6k

2i− j + 3k

i− j + k

0

ψ

θ
φ

(ii) AB = −OA + OB = −2i + j− 3k + i− j + k = −i− 2k

AC = −OA + OC = −2i + j− 3k + 5i− j− 6k = +3i− 9k

AB ·AC = |AB||AC| cos θ

so cos θ =
AB ·AC

|AB||AC|
|AB| =

√
12 + 02 + 22 =

√
5

|AC| =
√

32 + 02 + 92 =
√

90

Therefore

cos θ =
(−i− 2k) · (3i− 9k)√

5
√

90

=
(−1× 3 + 0 + 2× 9)√

5
√

90

=
15√
5
√

90
= 0.707

⇒ θ = cos−1

(

15√
5
√

90

)

= 45◦

BA = −AB = i + 2k

BC = −OB + OC = −i + j− k + 5i− j− 6k = 4i− 7k

1



BA ·BC = |BA||BC| cosφ

so cosφ =
BA ·BC

|BA||BC|
|BA| = |AB| =

√
5

|BC| =
√

42 + 02 + 72 =
√

65

Therefore

cosφ =
(i + 2k) · (4i− 7k)√

5
√

65

=
(4× 1 + 0 + 7× 2)√

5
√

65

=
−10√
5
√

65
= −0.5547

⇒ φ = cos−1(−0.5547) = 123.69◦

Therefore ψ = 180− θ − φ = 180− 45− 123.69 = 11.3◦

(iii)

Area of triangle ABC =
1

2
||AB| × |AC|| (e.g)
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