Meet the Forces



Types of Forces

1. F,=Weight
 Presentallthe time, unlessyou are inthe middle of space
* F,=mg&g=10 m/s?on Earth
* F,pullsobjectstowardsthe Earth.

2. F;=Tension =Force of a String

F; always pulls on an object. F;indicatesthetightness of a string.
Loose strings have F; = 0 N.

 To experimentally measure F;, cut the stringanywhereand inserta

springscale
* F;alwayspointsawayfroman object, alongthe rope. - .\ -
* Eachropehasasingle tensionthroughoutitslength. ~A 7"
3. F,,, =Applied force By ‘ .-é- Fra
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e Whenahumanor engine pushesor pulls

 Ifthereis nofriction,an applied forceisn’t needed to maintain
motion.



4. F,=Springs
e Canbepushorpull.

 Springs arerestoringforces because they always pull or push the
object back to the origin, regardless of the state of motion.
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5. F;=Friction
* Whenan object moves across a rough surface or experiences drag
 Alwaysopposes motion orattempted motion
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6. Fy=Normal Force 3

 Fyiscaused by touchingsomethingand always points perpendicular
away from what the object touches.
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Force (Free Body) Diagrams

Drawing complete and accurate force diagrams is ABSOLUTELY
ESSENTIAL.

The mathematical equations to solve a dynamics problem come directly
from the cartoons. Each problemhasaunique diagram and therefore an
individualized formula.

Recipe:

Identify the body in which we are interested. Putadotin the center of
thisobject and our brain on this dot.

Put the relevantforces:F,, F;, Fs, F;, and Fy, along with F, .4, €manating
out of the dot.

Forces thatare the same amount shouldberepresented by arrows that
are the same length.

Warning: Motion is NOT a force.



Example: Elevator

Example: Person pushing a block at constant speed




Force Diagram Examples:
System is not moving:

Tractor moving at constant speed to the left: Tractor skidding to a stop:




