
Physics 121 – November 21, 2017 

Announcements: 

No labs or recitations this week 

 

Assignments: 
This week:  

 Read Chapter 16. 

 Complete ETA Problem Set #14 by Monday, Nov 27. 

 End-of-chapter problems: Ch 16:  40, 42, 48, and 55.     

Due by 4 pm, Nov 27. 

 

 



Let’s take a quick look at a HW problem from Chapter 10 



1. Need to use conservation of energy DK=DU 

2. First calculate center of mass to get gravitational DU=mgDhcm 

3. To find DK, need the moment of inertia of the rod-sphere system 

4. Solve for w 

Note – given the scale in the problem, you could just treat the sphere as 

a point mass located 1.2 m from the pivot (neglecting the second term 

in Ipend, and just keeping the third term).  



Now look at problem 51 from Chapter 15 (and last ETA problem) 

Answer in back of book is wrong! 

Also, what is meant by “lightly damped”? 

The correct term is “underdamped”. 



Pretty cool simulation for traveling longitudinal and tranverse waves 

http://www.acs.psu.edu/drussell/Demos/waves/wavemotion.html
http://www.acs.psu.edu/drussell/Demos/waves/wavemotion.html
http://www.acs.psu.edu/drussell/Demos/waves/wavemotion.html
http://www.acs.psu.edu/drussell/Demos/waves/wavemotion.html






On the other hand, we just saw that the motion on 

the surface of water waves is circular, not up-

and-down as depicted here. 

This is an idealized situation that allows us 

to use all of the tools we develop for waves 

on strings. 



ETA Problem 16.1.2 

 

Note that the wavelength of this note in air (v~340 m/s)  

is about ¼ the wavelength in water (also, HW #42). 







For part (a), be sure to pay attention to the last sentence. 

For part (b), remember to use radians in your trig function! 



Traveling waves on a string 

A critically important quantity is the linear mass density (mass per unit length) 



The derivation of the wave equation for a string under tension (pp 824-

825) is rather complicated, but we can qualitatively explain the result. 



The derivation of the wave equation for a string under tension (pp 824-

825) is rather complicated, but we can qualitatively explain the result. 

Linear wave equation. 

One of the most 

important equations in 

physics/engineering! 



In general, the speed of a wave in a medium is proportional to the 

square root of the ratio of elastic to inertial properties: 


