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Balancing Stick

• Which is easier to balance?



Balancing Stick

m

ϑ
τ = mgr sin ϑ

I = mr2

r α= τ/I

α= mgr sin ϑ/mr2

α= g sin ϑ/r



Balancing Stick

m

6°

0.67 m

α= g sin ϑ/r

α= (9.8 m/s2)(0.1)/(0.67 m)

α= 1.4 rad/s2



Balancing Stick

m

6°

0.33 m

α= g sin ϑ/r

α= (9.8 m/s2)(0.1)/(0.33 m)

α= 2.8 rad/s2

• Mass near bottom:

α= 2.8 rad/s2

• Mass near top:

α= 1.4 rad/s2

• The stick falls more slowly when the 
mass is near the TOP.



Any rigid object...
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x

• Torque from gravity acts on 
centre of mass

• All particles in the object 
move at same ω

• Internal forces on particles 
occur in action-reaction pairs.

• Can show: 

I = α τ for any rigid body.



Analogies


