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Problem 2-38

Express each of the three forces acting on the support in Cartesian vector form and determine the
magnitude of the resultant force and its direction, measured clockwise from positive x axis.

Solution

Begin by finding the angle θ that F1 makes with the x-axis.

tan θ =
4

3
→ θ = tan−1

(
4

3

)
≈ 53.1°

Write each of the forces in component form.

F1 = 50 〈cos θ, sin θ〉 N = 50

〈
3

5
,
4

5

〉
N = 〈30, 40〉 N

F2 = 80 〈− sin 15°,− cos 15°〉 N ≈ 〈−20.7,−77.3〉 N

F3 = 30 〈1, 0〉 N
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Add them together to get the resultant force.

FR = F1 + F2 + F3

= 〈30− 80 sin 15° + 30, 40− 80 cos 15°〉 N

= 〈60− 80 sin 15°, 40− 80 cos 15°〉 N

≈ 〈39.3,−37.3〉 N

Its magnitude is
|FR| =

√
(60− 80 sin 15°)2 + (40− 80 cos 15°)2 ≈ 54.2 N,

and the direction it points in counterclockwise from the positive x-axis is

tanφ =
40− 80 cos 15°

60− 80 sin 15°
→ φ ≈ −43.5°.

Therefore, the angle of the resultant force clockwise from the positive x-axis is 43.5°.
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