FORCES
Force: A pull or push by interacting objects	 Unit: Newton
	Types of Forces

	Contact Forces

	Friction (Ff)
When two surfaces slide against each other
	
Opposite direction to motion 
	
v








	Tension (T)
When pulling with a rope or string
	Along the rope or string
	[image: http://www.physicsclassroom.com/class/vectors/u3l1d4.gif]T






	Air Resistance
(Fair)
Whenever there is motion
	Opposite direction to motion
	
v

Fair





	Normal Force
(FN)
Force applied by any surface
	Perpendicular to the surface
	FN


FN





	Applied Force
(Fa)
Any push or pull by a person or object
	In the direction specified by each situation
	Fa


Fa





	Elastic Force (Fs)
Force by compressed or stretched spring
	Parallel to the elongation or compression of the spring
	[image: http://www.phys.ttu.edu/~rirlc/Image554.gif]





	Forces at a Distance

	Gravity
Force of attraction between two objects
	From the center of one object towards the center of the other object
	
Fg





	Electric
Attraction or repulsion by charges
	TBA
	





	Magnetic
Attraction or repulsion between ferromagnets
	TBA
	







[image: http://upload.wikimedia.org/wikipedia/en/7/76/Free_body_diagram_ctrmass.png][image: http://www.physicsclassroom.com/class/newtlaws/u2l2c1.gif]
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Practice

Apply the method described in the paragraph above to construct free-body diagrams for the various situations described below.
Answers are shown and explained at the bottom of this page.

. Abooks at rest on a tabletop. Diagram the forces acting on the book. See answer.

b. A girl is suspended motionless from the ceiling by two ropes. Diagram the forces acting on the combination of girl and
bar. See answ

<. An eqq is free-falling from a nest in a tree. Neglect air resistance.
See answe

d. A flying squirrel ing (no wing fiaps) from a tree to the ground at constant velocity. Consider air resistance.
Diagram the forces acting on the squirrel. See answer.

. A rightward force is applied to a book in order to move it across a desk with a rightward acceleration. Consider frictional
forces. Neglect air resistance. Diagram the forces acting on the book. See anser.

f. A rightward force is applied to a book in order to move it across a desk at constant velocity. Consider frictional forces.
Neglect air resistance. Diagram the forces acting on the book. See answer.

9. A college student rests a backpack upon his shoulder. The pack s suspended motionless by one strap from one
shoulder. Diagram the vertical forces acting on the backpack. See answer.

h. A skydiver is descending with a constant velocity. Consider air resistance. Diagram the forces acting upon the skydiver.
See answe

i Aforce is applied to the right to drag a sled across loosely packed snow with a rightward acceleration. Diagram the
forces acting upon the sled. See answe

3. Afootball is moving upwards towards its peak after having been booted by the punter. Diagram the forces acting upon
the football as it rises upward towards its peak. See answer.

k. A caris coasting to the right and slowing down. Diagram the forces acting upon the car. See answer.

gram the forces acting on the egg as it is falling.
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