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Problem 4-10

If FB = 30 lb and FC = 45 lb, determine the resultant moment about the bolt located at A.

Solution

Method Using Varignon’s Theorem

Decompose each of the forces into components parallel to and perpendicular to the bar.

In order to get the moment of each force about A, multiply the force component perpendicular to
the bar by the moment arm. Add them together to get the resultant moment about A.

	+
∑
i

riFi⊥ = [(2.5)(30 cos 25°) + (3.25)(45 cos 30°)] ft · lb ≈ 195 ft · lb

This resultant moment is therefore

MA ≈ (195 ft · lb)ẑ.
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Method Using Vectors

Take point A to be the origin of an xyz-coordinate system.

Then the moment of FB about A is

MB = rB × FB = 2.5〈cos 20°, sin 20°, 0〉 × 30〈sin 5°, cos 5°, 0〉 ft · lb =

∣∣∣∣∣∣∣∣
x̂ ŷ ẑ

2.5 cos 20° 2.5 sin 20° 0

30 sin 5° 30 cos 5° 0

∣∣∣∣∣∣∣∣ ft · lb
≈ (68.0 ft · lb)ẑ,

and the moment of FC about A is

MC = rC × FC = 3.25〈cos 20°, sin 20°, 0〉 × 45〈− sin 50°, cos 50°, 0〉 ft · lb =

∣∣∣∣∣∣∣∣
x̂ ŷ ẑ

3.25 cos 20° 3.25 sin 20° 0

−45 sin 50° 45 cos 50° 0

∣∣∣∣∣∣∣∣ ft · lb
≈ (127 ft · lb)ẑ.

Therefore, the resultant moment about A is

MA = MB +MC ≈ (195 ft · lb)ẑ.
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