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PH 112 MJM   Rotational quantities worksheet
Name _____________________  Box #______
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BASIC NOMENCLATURE


( = s/R

d(/dt = (

ds/dt = vT
R = constant, so
( = vT/R

( = vT/R
d(/dt = (

dvT/dt = aT
R = constant, so
( = aT/R


In linear motion with constant acceleration we had:

x = xo + vox t + 1/2 ax t2 .

Write down the analogous equation for rotation 

with constant angular acceleration:

A wheel undergoes constant angular 

acceleration from rest and completes 

3.0 revolutions in 2.1 sec. Find its 

angular acceleration of the disc, in rad/s2.


In linear motion with constant acceleration we had


vf2 = vi2 + 2 ax (xf-xi)

A wheel with angular velocity +2.3 rad/s decelerates

uniformly at -1.6 rad/s2 until its angular velocity is

-1.1 rad/s. How many revolutions did this require? 

(just find the net angular displacement).

The convention is that positive angles are CCW 

(counterclockwise) from the x-axis.
For an object rotating CW and slowing down
( is  ( pos.   neg  )          ( is  ( pos.   neg. )

(circle the correct ones)

For an object rotating CCW and speeding up

( is  ( pos.   neg  )          ( is  ( pos.   neg. )


(circle the correct ones)











(see back side for more)

Two masses are rigidly attached 




        m1
to a thin massless rigid sheet which rotates 



   v1
       r1
about an axis perpendicular to the page

through point p. The angular velocity
 (





p

is CCW around the pivot at p.
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Mass M is the linear inertia coefficient, the resistance to change of linear motion.

What we want to find is the rotational inertia coefficient, the resistance to change of rotational motion. This thing will eventually have the symbol I, meaning the 'moment of inertia', or the 'rotational inertia'.

We will try to get a formula like T = 1/2 Mv2 for 

the kinetic energy of a rotating rigid body.

Start with T = 1/2 m1 v12 + 1/2 m2 v22  and 

come up with a formula for T which contains 

(. To do this you must realize that both 

masses have the same ( .

You want to wind up with a formula which looks like 


Tp = 1/2 Ip (2.

This is the rotational analog of  T = 1/2 Mv2,

and Ip is the 'rotational inertia'. It should contain

both masses and their distances from p.

Note that Ip depends on where the object is pivoted!

If the pivot p above were in the center of the circle,

I would be different.










ring


disc

Explain briefly why Iring,CM = MR2 while for a solid disc

the formula is Idisc,CM = 1/2 MR2 (M is the total mass,

and each is pivoted about the center of mass CM.)

Fill in the following table between linear and angular quantities


displacement
velocity
inertia
KE
acceleration
momentum

linear







angular







