Rotational Kinematics and the Fundamental Theorem Of Calculus


Physics 202





In order to specify the magnitude of a rotation we only need to specify the angle, usually in radians, through which an object was rotated.  In order to specify the direction of a rotation we will use the right-hand rule to associate the rotation with a direction in space.  This direction points along the axis of the rotation, and the rotation is then thought of as a “vector” (actually it is a pseudovector but that need not concern us in this class) with the specified magnitude in radians and a direction given by the right hand rule.


Thus we can define a rotation as an


� EMBED Equation.2  ���


The concept of “angular velocity” is usually given a lower case Greek letter omega as a  symbol “(” (or � EMBED Equation.2  ��� when it is thought of as a vector).  How would you define angular velocity?


How would you define the average angular velocity during some time interval?


How would you define the instantaneous angular velocity at some time t?


If you knew the instantaneous angular velocity of some rotating object during some five second period…


What quantity related to angular position could you calculate during that period?


How would you calculate it?


Write an equation for angular position in the special case where angular velocity is constant.


�
“Angular acceleration” is usually given the symbol of the Greek letter alpha “(” (or � EMBED Equation.2  ��� when written as a vector).  How would you define angular acceleration?


How would you define the average angular acceleration during some time interval?


How would you define the instantaneous angular acceleration at some time t?


If you knew the instantaneous angular acceleration of some rotating object during some five second period…


What quantity related to angular velocity could you calculate during that period?


How would you calculate it?


Write an equation for angular velocity in the special case where angular acceleration is constant.


Assume that the angular acceleration is constant and “positive” (which only means that the object is rotating in the direction we have defined to be the positive direction), and that the initial angular velocity was also positive.  What would a graph of angular velocity as a function of time look like?


Using the graph from part d, what can you say about the angular position after time t ? 


Can you write an equation for angular position as a function of time?
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