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Center of Gravity

=
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Calculating the Center-of-Gravity Position
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Example Problem:

An object consists of the three balls shown, 

connected by massless rods. Find the x-

and y-positions of the object’s center of 

gravity.
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Answer…

 Let mass #2 be the origin (therefore, x2= 0 m and y2

= 0 m)

 xcg = [(0m)(1kg) + (1m)(2kg)] / (1kg + 1kg + 2kg) = 
1/2 m

 ycg = [(0m)(1kg) + (1m)(1kg)] / (1kg + 1kg+ 2 kg) = 

¼ m

 Answer: xcg = 1/2 m and  ycg = ¼ m
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Checking Understanding

Which point could be the center of 

gravity of this L-shaped piece?
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Which point could be the center of gravity of this 

L-shaped piece?

Answer

(a)
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“Moment” comes from momentum… meaning motion.
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A net torque applied to an object 

causes…???

A. a linear acceleration of the 

object. 

B. the object to rotate at a constant 

rate.

C. the angular velocity of the object 

to change.

D. the moment of inertia of the 

object to change.
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Answer

A net torque applied to an object 

causes…

A. a linear acceleration of the object. 

B. the object to rotate at a constant 

rate.

C.the angular velocity of the 

object to change.

D. the moment of inertia of the object 

to change.
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Another question…

Moment of inertia is…???

A. the rotational equivalent of mass.

B. the point at which all forces appear 

to act.

C. the time at which inertia occurs.

D. an alternative term for moment arm.
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Answer

Moment of inertia is…

A.the rotational equivalent of 

mass.

B. the point at which all forces appear 

to act.

C. the time at which inertia occurs.

D. an alternative term for moment arm.
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Question…

Which statement about an object’s center of 

gravity is not true?

A. If an object is free to rotate about a pivot, the 

center of gravity will come to rest below the pivot. 

B. The center of gravity coincides with the geometric 

center of the object.

C. The torque due to gravity can be calculated by 

considering the object’s weight as acting at the 

center of gravity.

D. For objects small compared to the earth, the 

center of gravity and the center of mass are 

essentially the same.
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Answer

Which statement about an object’s center of 

gravity is not true?

A. If an object is free to rotate about a pivot, the 

center of gravity will come to rest below the 

pivot. 

B. The center of gravity coincides with the 

geometric center of the object.

C. The torque due to gravity can be calculated by 

considering the object’s weight as acting at the 

center of gravity.

D. For objects small compared to the earth, the 

center of gravity and the center of mass are 

essentially the same. Slide 7-10
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Newton’s Second Law for Rotation

a = t / I
I = moment of inertia. Objects with larger 

moments of inertia are harder to get rotating.

I = miri
2å
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More rotational Inertia and 
conservation of momentum

Why does the guy 

above have a lot 

of rotational 

inertia?  Which TP 

has more Inertia?

The divers rotational 

momentum is conserved.  

Where is angular velocity 

greatest?
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Rotational Inertia (Ch. 9)
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Moments of Inertia of Common Shapes
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Rotational and Linear Dynamics Compared
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Example Problem
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The motor in a CD player exerts a torque of
7.0 x 10-4 N · m. What is the disk’s angular 
acceleration? (A CD has a diameter of 12.0 cm 
and a mass of 16 g.)

 I = ½ MR2 = ½ (0.016 kg)(0.06 m)2

 I = 2.88 X 10-5 kg·m2

 α=net/I=(7.0 x 10-4 N·m) / (2.88 X 10-5

kg·m2)

 α = 24 rad/s2
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Summary

Slide 7-42



© 2010 Pearson Education, Inc.

Famous Quote:

 “Give me a lever long 
enough and I can move 
the world.”

 F• ℓ = F• ℓ  or  F• r = F• r 

 For equilibrium, torques 
balance out.

 Equilibrium means no 
acceleration.


