
Hibbeler Statics 14e: Problem 2-22 Page 1 of 1

Problem 2-22

Determine the magnitude and direction of the resultant force, FR measured counterclockwise
from the positive x axis. Solve the problem by first finding the resultant F′ = F2 + F3 and then
forming FR = F′ + F1.

Solution

Write each of the forces in component form.

F1 = 400〈− cos 30°, sin 30°〉 N

F2 = 200〈cos 60°, sin 60°〉 N

F3 = 300〈0,−1〉 N

Add the second and third forces to get F′.

F′ = F2 + F3

= 〈200 cos 60°, 200 sin 60°− 300〉 N

Finally, add F′ + F1 to get FR.

FR = F′ + F1

= 〈200 cos 60°− 400 cos 30°, 200 sin 60°− 300 + 400 sin 30°〉 N

≈ 〈−246, 73.2〉 N

Its magnitude is

|FR| =
√

(200 cos 60°− 400 cos 30°)2 + (200 sin 60°− 300 + 400 sin 30°)2

≈ 257 N,

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

tanφ =
200 sin 60°− 300 + 400 sin 30°

200 cos 60°− 400 cos 30°
→ φ ≈ 180° + tan−1

(
73.2

−246

)
≈ 163°.
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