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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, ot 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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Trigconometry

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 =VAZ2 + B2 — 2AB cos ¢

Sine law:

A B —
SinNn a sin b sSin ¢




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.




600 1b

sin 307
1039 1b

600 1b

sin 30° sin 30°

F 600 1b

2>

600 1b




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.




7 o 200 1b
sin 607 sin 457

245 1b

200 1b
sin 45°

=273 1Ib




Example3

* The screw eye in Fig. 2-11 a is subjected to two forces, F1 and F2.
Determine the

* magnitude and direction of the resultant force.




SOLUTION

Parallelogram Laww The parallclogram is formoed by drawing a inc
from the head of F; that s parallel 1o F>. and another Iine from the
hecad of F> that s parallel 1o F;. The resultant force Fg extends 1o where
these nes intersect at point A _Fig 2115 The two unknowns are the
magnitude of F, and the angle & (thecta).

Trigonometry From thc paralleclogram. the vVeCtlor trianglce s

constructed. Fig Z2-11c. Using the law of cosines

Fe — VOAOON) -+ (1SON) — 2(100NN1SO0 N)cos 115°

10 000 + 22 SO0 — 30 000(—0.4226) — 2126 N
213 NN
AApplving the law of sines 1o determmine 6.
1S5S0 N 212 6 1IN _ 1SON 5 _
= = - sim & — (sinn 115™)
sin & simm 1157 212 6 1N
& — IO 8"

Thus the dirtection @& (phi) of Fg . mcasurced from the hormzontal, s
P — 398" + 15.0° — S4.8°
NOTE: The results scem recasonable.since Fag. 211565 shows F, to have

a magnitude larger than its components and a direction that as
bectween themo




Thank you
Jor listening




	Slide 1: Mechanical Engineering
	Slide 2: Vector Addition of Forces
	Slide 3
	Slide 4: Trigonometry
	Slide 5
	Slide 6: Example 1
	Slide 7
	Slide 8: Example 2
	Slide 9
	Slide 10: Example3
	Slide 11
	Slide 12

