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Mr. Sudbury

� How do things 
balance?

� The center of gravity center of gravity center of gravity center of gravity is the average position of 
weight for an object, or the point where all the 
weight is concentrated.

� Also known as the center of masscenter of masscenter of masscenter of mass, the average 
position of all the particles of mass in an object.

� For symmetrical objects, the CGCGCGCG is the geometric 
center.

� For asymmetrical objects, the CGCGCGCG is concentrated 
towards the heavier end.

� The center of gravity of the toy pictures is 
below its geometric center.  

� When you try to tip it over, it self-corrects 
to stand back up.

� Even irregularly shaped objects have a center of 
gravity.

� If thrown, the CG will follow the smooth parabolic 
curve of a projectile, while the rest rotates 
around the CG “axis.”

� The center of mass of our solar system (or 
CG) is very close to the sun.

� CG is easy to locate because it is usually the 
balance point.
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� The center of Gravity may exist at a place 
where there is no mass for the object.

� If the CG of an object is above the area of 
support, the object will remain upright.  If the 
CG extends outside the area of support, the 
object will topple.

� This truck was loaded too “top heavy.” The 
CG was so high they is didn’t take much tilt 
to cause it to fall.

� Unstable EquilibriumUnstable EquilibriumUnstable EquilibriumUnstable Equilibrium - When an object is 
balanced so that any displacement lowers its 
CG.

� Stable Equilibrium Stable Equilibrium Stable Equilibrium Stable Equilibrium – When an object is 
balanced so that any displacement raises its 
CG.

� Neutral Equilibrium Neutral Equilibrium Neutral Equilibrium Neutral Equilibrium – When an object is 
balanced so that its CG is neither raised or 
lowered with displacement.

CG lowers                 CG raises              CG not raised or lowered

UNSTABLE EQ             STABLE EQ NEUTRAL EQ
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� For the pen to topple, 
the CG must be raised 
slightly and then it 
falls when the CG is 
no longer over the 
support base.

� Consider a book in a desk:

� Both are in stable equilibrium…

� Which is easier to topple?

� Which required more work  (W=Fd) to topple?

Unstable Equilibrium       Stable Equilibrium

� Balances so well 
because the wings are 
weighted and the CG is 
very low.
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� With mass 
below the CG 
these toys are 
in stable 
equilibrium.

� Males, females, 
and children have 
different CG.  
Male’s CG is 
higher so easier to 
topple?  

� Female is more 
stable.

� Can you stand up 
from a seated 
position without 
putting your feet 
underneath you?

� Why or why not?

� When we touch 
our toes, we help 
our self balance 
by shifting our 
weight back so 
our CG is over our 
support base.

� If we are up 
against a wall and 
can’t adjust, we 
will topple.

� High jumper bends his body so that the CG 
stays lower than the jumper’s body.
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