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Problem 2-70

Determine the magnitude and coordinate direction angles of the resultant force, and sketch this
vector on the coordinate system.

Solution

Let θ be the angle that F1 makes with the y-axis.

tan θ =
4

3
→ θ = tan−1

(
4

3

)
≈ 53.1°

Write each of the forces in component form.

F1 = 450 〈0, cos θ,− sin θ〉 N = 450

〈
0,

3

5
,−4

5

〉
N = 〈0, 270,−360〉 N

F2 = 525 〈cos 45°, cos 120°, cos 60°〉 N

Add them together to get the resultant force.

FR = F1 + F2

= 〈525 cos 45°, 270 + 525 cos 120°,−360 + 525 cos 60°〉 N

≈ 〈371, 7.5,−97.5〉 N

Its magnitude is

|FR| =
√
(525 cos 45°)2 + (270 + 525 cos 120°)2 + (−360 + 525 cos 60°)2 N

≈ 384 N

Divide the resultant force by its magnitude to get a unit vector in the same direction.

FR

|FR|
≈ 〈371, 7.5,−97.5〉 N

384 N
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The direction angles for FR can now be determined.

cosα ≈ 371

384

cosβ ≈ 7.1

384

cos γ ≈ −97.5

384

→


α ≈ 14.8°

β ≈ 88.9°

γ ≈ 105°

The resultant force is illustrated below in the coordinate system.
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