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Vector Addition of Forces

Experimental evidence has shown that a force is a vector quantity since it has a
specified magnitude, direction, and sense and it adds according to the parallelogram
law. Two common problems in statics involve either finding the resultant force,
knowing its components, or resolving a known force into two components. We will

now describe how each of these problems is solved using the parallelogram law.
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Trigonometry.

» Redraw a half portion of the parallelogram to illustrate the triangular head-to-tail
addition of the components.

* From this triangle, the magnitude of the resultant force can be determined using the
law of cosines, and its direction is determined from the law of sines. The magnitudes

of two force components are determined from the law of sines.

Cosine law:
C=VVA%2+ B2 —2ABcosc

Sine law:
A B C

sina sinb sinc
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Example 1

Resolve the horizontal 600-1b force in Fig, into components acting along the u and
v axes and determine the magnitudes of these components.

(a) (b) ()

F,  6001b
sin 120°  sin 30°
F, = 1039 1b

F,  600Ib
sin 30°  sin 30°
F, = 600 1b

D
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Example 2

Determine the magnitude of the component force F in Fig and the magnitude of the
resultant force FR if FR is directed along the positive y axis.

Y,

200 Ib

(a) (b) ()

F 200 1b

sin 60° sin 45°

F = 2451b

Fg 200 1b

sin 75° sin 45°

Fr = 2731b
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