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Exercise 1.51

For the two vectors
−→
A and

−→
B in Fig. E1.43, (a) find the scalar product

−→
A ·

−→
B ; (b) find the

magnitude and direction of the vector product
−→
A ×

−→
B .

Solution

The vectors in Fig. E1.39 were written in Exercise 1.39.

A = (3.60 cos 70° m)̂i+ (3.60 sin 70° m)ĵ

B = (−2.4 cos 30° m)̂i+ (−2.4 sin 30° m)ĵ

The scalar (dot) product is obtained by multiplying the respective components and adding them
together.

A ·B = AxBx +AyBy

= (3.60 cos 70° m)(−2.4 cos 30° m) + (3.60 sin 70° m)(−2.4 sin 30° m)

≈ −6.62 m2

The vector (cross) product is obtained by evaluating a 3× 3 determinant.

A×B =

∣∣∣∣∣∣
î ĵ k̂
Ax Ay Az

Bx By Bz

∣∣∣∣∣∣
=

∣∣∣∣∣∣
î ĵ k̂

3.60 cos 70° m 3.60 sin 70° m 0
−2.4 cos 30° m −2.4 sin 30° m 0

∣∣∣∣∣∣
=

∣∣∣∣3.60 sin 70° m 0
−2.4 sin 30° m 0

∣∣∣∣ î− ∣∣∣∣3.60 cos 70° m 0
−2.4 cos 30° m 0

∣∣∣∣ ĵ +

∣∣∣∣3.60 cos 70° m 3.60 sin 70° m
−2.4 cos 30° m −2.4 sin 30° m

∣∣∣∣ k̂
= [(3.60 sin 70° m)(0)− (0)(−2.4 sin 30° m)]̂i− [(3.60 cos 70° m)(0)− (0)(−2.4 cos 30° m)]ĵ

+ [(3.60 cos 70° m)(−2.4 sin 30° m)− (3.60 sin 70° m)(−2.4 cos 30° m)]k̂

≈ 0̂i− 0ĵ + (5.55 m2)k̂

≈ 5.55 m2k̂

The magnitude of A×B is about 5.55 m2, and it points in the positive z-direction.

www.stemjock.com


