Unit 7:

® Center of Gravity (cg),
Torque and Uniform
Circular Motion

Center of Gravity (CG)

is the point at the center of an object’s weight

distribution ...where the force of gravity can
be considered to act.

-

Figure 10.7 A

The weight of the entire stick
behaves as if it were concen-
trated at its center.

° Center of Mass

is the point at the center of an object’'s mass
distribution where all its mass can be
considered to be concentrated.

“is the point on the object that moves in the
same way that a point particle would move.”

Center of gravity = center of mass in all but
very large objects.

Center of Mass

All freely rotating objects rotate about an axis
that goes through their center of mass.
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° Center of Mass

All freely rotating objects rotate about an axis
that goes through their center of mass.

Click here
for Movie

Locating the CG

Symmetrical object ® geometric center
Irregularly shaped object ® toward heavy end




Locating the CG

May be located where no actual material
exists...

CG and Stability

If the CG is above the area of support, the object is
stable and will remain upright.

If CG extends beyond support area, the object will

rotate and topple.

Torque

Torque is the tendency of a force to cause
rotation about an axis (or fulcrum)

The rotational analog of force...

if you want to make an object move, apply a
net-FORCE;

if you want to make an object turn or rotate,
apply a net-TORQUE
Conditions for static equilibrium :
net-force = zero
net-torque = zero

L Locating the CG
Suspend any object from one point and drop a
plumb bob; CG is somewhere along this line.
Do a second time; intersection is the CG

° CG and Stability

o Click here for movie

CG and Stability




CG and Stability

Unstable equilibrium:

Any displacement lowers CG
Effect is to continue the displacement.

‘ CG and Stability

Stable equilibrium:

Any displacement raises CG; this requires input
of energy

Tendency is for object to return to original
position

CG and Stability

In nature, the tendency for CG is to “take”
lowest position available...

° ‘ CG and Stability
Stable equilibrium:
Any displacement raises CG; this requires input
of energy
Tendency is for object to return to original
position
° CG and Stability
Neutral equilibrium:
Displacement neither raises nor lowers CG
[ ]

Center of Gravity of People




° Center of Gravity of People

“Fosbury Flop”

CG passes
under the bar.

hitp:/fen.wikipedia. org/wiki/image: Fosbury jpg

° Torque

To swing open a door,
you exert a force.

To get the most effect
from the least force, you
exert the force...

as far from the axis of
rotation as possible,

perpendicular to the
door.

o Torque

The force and the lever arm
must be perpendicular

=F.dsing,

where gis measured from the vertical

° Torque
The tendency of a force to cause rotation about an
axis (or fulcrum)
Torque (T or ) = Force. x Lever arm
Units? Newton - meter (N m)
° Lever Arm
The perpendicular (*) distance from the axis of
rotation to the line along which the force acts.
° Torque

Torque is the rotational analog of force...

if you want to make an object move, apply a
net-FORCE;

if you want to make an object turn or rotate,
apply a net-TORQUE

Conditions for static equilibrium :

net-force = zero translational equilibrium

net-torque = zero rotational equilibrium




Rotational Equilibrium

Net-torque is zero or the torques are balanced

Counterclockwise torque = clockwise torque

[ccw:[cw

Click here for movie

Rotational Equilibrium

How much does the meter stick weigh?
CG

Rotational Equilibrium

Example Problem 2, page 204
t ccw t ow

Fxd = Fxd

Uniform Circular Motion

Motion in a circular path at constant SPEED.

Click here for movie

Uniform Circular Motion
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Uniform Circular Motion

F. =ma,
centripetal force =mass x centripetal acc




Uniform Circular Motion

hitp://library.thinkquest.org/10796/ch6/ch6.him#Secl hitp:/hal.physast.uga.edu/~jss/1010/ch4/ovhd.html




