FUNDAMENTAL PHYSICS
Rotation (kinematics)
Sections 5.1, 5.6

Four essential ideas about this reading:

1. For objects moving in a circle, the “tangential” motion variables are related in the same way as for one-dimensional motion.

2. For spinning objects, the “rotational” (or angular) motion variables are related in the same way as for one-dimensional motion, except that Greek letters are used for variable abbreviations.

3. There are several units that can be used for angles (like revolutions, degrees and radians).

4. There is a one-to-one conversion between tangential and rotational variables but the relationship depends upon the units used for angle; the simplest relationship is when radians are used as units for the angle.

Notation
1. What is the meaning of the following?

a. ∆x
b. ∆vx
c. vx,avg
d. ax
2. What is the meaning of the following?

a. ∆xt
b. ∆vt
c. vt,avg
d. at
3. What units are typically used for xt?  

vt? 

at?


4. What is the meaning of the following?

a. ∆(
b. ∆ω
c. ω avg
d. (


5. What units are typically used for (?  

ω? 

(?


6. Three angle units are revolutions, degrees and radians.

a. Draw a picture of each: 1 revolution, 1 degree or 1 radian.




b. Which is biggest: 1 revolution, 1 degree or 1 radian?

c. Which is smallest: 1 revolution, 1 degree or 1 radian?


Relationships
7. Rewrite the following relationships using (i) tangential abbreviations and (ii) angular abbreviations:

a. Definition of average velocity (vavg = ∆x/∆t):



b. Definition of average acceleration (aavg = ∆v/∆t):



c. “Combined” equation for constant acceleration (∆x = vi​∆t + ½ a (∆t)2):



d. Average velocity for constant acceleration (vavg = ½ (vi + vf)):



8. In what situations would you use the tangential relationships indicated in #7?


9. In what situations would you use the angular relationships indicated in #7?


10. Determine the disk’s angular velocity and the tangential velocity for a point on the disk’s edge for the following situations:

a. A disk of radius 5 cm rotates 1 revolution in 4 seconds:

b. A disk of radius 5 cm rotates 1 degree in 4 seconds:

c. A disk of radius 5 cm rotates 1 radian in 4 seconds:

11. A potter’s wheel rotates from rest to 210 rpm in a time of 0.75 s.

a. What is the angular acceleration of the wheel during this time, assuming constant angular acceleration?



b. How many revolutions does the wheel make during this time interval?



c. Find the tangential acceleration of a point 12 cm from the rotation axis when the wheel is spinning at 180 rpm.


For homework:

· Problems #44, 49, 50
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