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Exercise 2

A vector v has components vx = 1, vy = 2, vz = −5. A vector w has components wx = 3,
wy = −1, wz = 1. Evaluate:

(a) (v ·w)

(b) [v ×w]

(c) The length of v

(d) (δx · v)

(e) [δx ×w]

(f) φvw

(g) [r× v], where r is the position vector.

Solution

(a) (v ·w) = vxwx + vywy + vzwz = 3− 2− 5 = −4

(b) [v ×w] =

∣∣∣∣∣∣
x̂ ŷ ẑ
1 2 −5
3 −1 1

∣∣∣∣∣∣ = (2− 5)x̂− (1 + 15)ŷ + (−1− 6)ẑ = −3x̂− 16ŷ − 7ẑ

(c) |v| =
√
v2x + v2y + v2z =

√
12 + 22 + (−5)2 =

√
30

(d) (δx · v) = 〈1, 0, 0〉 · 〈1, 2,−5〉 = 1

(e) [δx ×w] = 〈1, 0, 0〉 × 〈3,−1, 1〉 =

∣∣∣∣∣∣
x̂ ŷ ẑ
1 0 0
3 −1 1

∣∣∣∣∣∣ = −(1− 0)ŷ + (−1− 0)ẑ = −ŷ − ẑ

(f) φvw = cos−1

(
v ·w
|v||w|

)
= cos−1

(
−4√

30
√
32 + (−1)2 + 12

)
≈ 102.72°

(g) [r× v] =

∣∣∣∣∣∣
x̂ ŷ ẑ
rx ry rz
1 2 −5

∣∣∣∣∣∣ = (−5ry − 2rz)x̂− (−5rx − rz)ŷ + (2rx − ry)ẑ
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