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Rolling

In pure rolling motion, an object rolls without slipping:



4

Rolling

Rolling motion can be modeled as a combination of pure translational motion and 

pure rotational motion.

Rolling as a pure rotational motion.
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The Kinetic Energy of Rolling
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The Forces of Rolling

Friction and Rolling:

 If the wheel does not slide, the force acts at P is a

static frictional force (fs), the motion is smooth

rolling

 If the wheel does slide, the force that acts at P is a

kinetic frictional force (fk), motion is not smooth

rolling. fs acts on the wheel at P, opposing 

its tendency to slide.
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Ex 2: (Problem 11. 11 Halliday)

A constant horizontal force of magnitude 10 N is applied to a wheel of mass 10 kg and radius

0.30 m. The wheel rolls smoothly on the horizontal surface, and the acceleration of its

center of mass has magnitude 0.60 m/s2. (a) In unit-vector notation, what is the frictional force

on the wheel? (b)What is the rotational inertia of the wheel about the rotation axis through its

center of mass?
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Ex 3: (Problem 11. 71 Halliday)

A constant horizontal force of magnitude 12 N is applied to a uniform solid cylinder by fishing

line wrapped around the cylinder. The mass of the cylinder is 10 kg, its radius is 0.10 m, and

the cylinder rolls smoothly on the horizontal surface. (a) What is the magnitude of the

acceleration of the center of mass of the cylinder? (b) What is the magnitude of the angular

acceleration of the cylinder about the center of mass? (c) In unit-vector notation, what is the

frictional force acting on the cylinder?


