
Pre-Class Questions 

Problem Set (due next time) 
Ch 10 - 4, 7, 9, 11 

Lecture Outline 
1.  The First Law of Rotation 
2.  The Second Law of Rotation  

Laws of Rotational Motion 





Example 1:  To open a paint can, a force of 100N is exerted downward on a 25.0cm 
long screwdriver.  Find (a)the torque produced and (b)the force needed if it is exerted 
at an angle of 30.0˚ to the vertical.  





Physics Ranking Tasks 97 Mechanics

Horizontal Uniform Rods—Angular Acceleration 91

Shown below in a top view are six uniform rods that vary in mass (M) and length (L).  Also shown are
circles representing a vertical axis around which the rods are going to be rotated in a horizontal plane and
arrows representing forces acting to rotate the rods. The forces change direction in order to always act
perpendicular to the rods. Specific values for the lengths and masses of the rods and the magnitudes of the
forces are given in each figure.

Rank these rods, from greatest to least, on the basis of the magnitude of their angular acceleration.  That
is, put first the rod that has the largest angular acceleration and put last the one that will have the smallest
angular acceleration.
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Greatest  1________  2________  3________  4________  5________  6_______ Least

Or, all six of these rods will have the same magnitude angular acceleration.  _________
Please carefully explain your reasoning.

How sure were you of your ranking?  (circle one)
Basically Guessed                                          Sure                                                  Very Sure
1             2              3             4              5              6              7              8              9            10

                                                
91 C. Hieggelke, D. Maloney, T. O’Kuma



Example 2:  A dumb bell consisting of two 10.0kg masses 50.0cm apart is rotating 
about its center of mass. Find the torque required to slow it uniformly from 5.00rpm 
to rest in 3.00s.  





Lecture 24 - Summary 

Definition of Torque  

The size of the torque depends upon: 
• The size of the force 
• The distance from the pivot 
• The component of the force perpendicular to the distance from the 
pivot. 

Newton’s First Law of Rotation 
“Every object will move with a constant angular velocity unless a torque 
acts on it.” 

Newton’s Second Law of Rotation 
“Angular Acceleration of an object is directly proportional to the net 
torque acting on it and inversely proportional to its rotational inertia.” 

Newton’s Second Law for Rotation  

τ = F⊥r

Στ = Iα


