Transcript for Resolution of a Force into a Force and a Couple - Adaptive Map Worked Example 2
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All right, for this example, | am asked to resolve the force shown below into a force and a couple
about point A. We have a five-kilonewton force acting 55 degrees from vertical at the end of a
0.6-meter-long beam. | want to find the force and the moment acting at point A that are statically
equivalent to the original setup. The first thing | will do is redraw the beam. If | take point A and draw
the beam horizontally, the five-kilonewton force acts at the far end. | know that the force is 55

degrees from vertical.

0:57

To visualize the system, | draw two equal and opposite forces. | draw one force with the same
magnitude and direction as the original force, and another force that is exactly opposite. These two
forces form a couple, and | need to find the moment of that couple. The moment is equal to the
force--five kilonewtons--multiplied by the perpendicular distance between the two forces. The

biggest part of this problem is determining that perpendicular distance.
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To find the perpendicular distance, | use a right triangle. One arm of the triangle is the 0.6-meter
beam. If | draw another arm parallel to the force, the perpendicular distance is the shortest distance
between the two forces. This forms a right triangle. If the force is 55 degrees from vertical, then the
angle inside the triangle is 35 degrees. The perpendicular distance, D, is the opposite side of the

triangle. So, D = 0.6 x sin(35°).

2:52
Thus, the moment of the couple is the force multiplied by the perpendicular distance. The direction

of rotation is clockwise, so the moment is negative. Solving gives a moment of approximately -1.72



kilonewton-meters.

3:34
Now | can replace the forces. | remove the two forces that formed the couple. The original force
remains, and | draw in the moment of the couple: M = -1.72 kilonewton-meters. A negative moment

rotates clockwise. The force still acts at 55 degrees from vertical.

4:32
| am left with a single force and a single moment that are equivalent to the original scenario. | have
now resolved the force into a force and a couple about point A. Thank you for watching, and | hope

to see you again.



