
Physics 106 
Concepts of Physics 

Professor Frank Zimmermann 
fmz@physics.rutgers.edu 



Course Info: On Canvas 

iClicker: We will use iClicker for polling during the lectures. You can either use the physical remote, 

or the iclicker web app on your laptop, or the mobile app on your phone. Detailed instructions are 

here. 

https://rutgers.instructure.com/courses/161970/files/21172808?wrap=1
https://rutgers.instructure.com/courses/161970/files/21172808?wrap=1
https://rutgers.instructure.com/courses/161970


Academic Integrity 

Textbook (optional):  
Art Hobson, Physics Concepts & Connections 
 

Free textbook: OpenStax College Physics (online) 



Let’s test the iclickers! 

A. I have the iclicker app on my phone. 

B. I have the iclicker web app on my computer. 

C. I will use the iclicker remote. 

D. Iclicker what? 





What is science? 

Science is all about understanding nature: 
 
• We start with observations (or experiments).  
• The observations are the “scientific facts”. 
• To make sense of the observations, we come up with ideas/guesses/tentative 

conclusions that might explain the observations. 
• First, we don’t know if these ideas make any sense: They might be true, or not. 
• Such ideas are called hypotheses. (Plural of hypothesis) 
• Typically, scientific hypotheses allow us to make predictions, which we can test 

with further observations/experiments. 
• Hypotheses that are disproven by experiment must be discarded. 
• On the other hand, the more predictions are actually confirmed by 

experiments, the greater our confidence and level of conviction in the validity 
of the idea/hypothesis. 

• When the level of conviction is sufficiently great, the hypothesis becomes a 
scientific principle, or even a “law of nature”.  

• However, it can never become a fact. That’s reserved for observations. 



Scientific Theory 

• A framework of a number of related ideas, definitions, scientific 
principles, and laws of nature, which helps us understand nature, is 
called a “scientific theory”. 

• Calling something theory makes not judgement about our level of 
conviction in the validity of the theory.  

• A “theory” can be firmly grounded in experiment (high level of 
conviction), or it could be highly speculative.  

• To judge the level of conviction, one must look at the evidence. 
• The theories taught in college are typically the ones that have 

withstood the test of many attempts to disprove (“falsify”) them. They 
agree with a large body of observations, giving us a very high level of 
conviction of their validity. 

• Examples: Theory of Gravitation, Theory of Evolution, Big Bang Theory. 
• The usage of the word “theory” is thus different from everyday life, 

where the utterance “it’s just a theory” typically refers to an idea that is 
highly speculative. In fact, the statement “It’s just a theory” makes 
absolutely no sense in science! 





Smoke Ring Demo 

https://drive.google.com/file/d/1pSXCNyRO67ESL7kloD3o7k_O9lkPljf5/view




Science and modern life 

• Energy 
• Transportation 
• Information 
• Medicine 
• Communication 
• Military 
• Agriculture 
• Climate 
• Space exploration 
• .... 



What is Physics? 























Geocentric Model of Universe 



Ptolemy’s Geocentric Picture 



Copernicus: Heliocentric Model of Universe 

Prediction: Only crescent phases 
visible 

Ptolemy’s Geocentric Model 



Observes phases of Venus 



Galileo and Jupiter 







Solar and Lunar Eclipse Demo 

https://drive.google.com/file/d/1AebKQKl1Ve0Sv_39Ery6UD7IlH2Be5MW/view


Scale of Solar System Demo 

https://drive.google.com/file/d/1mR2VEGeugDWqSHApVZQTr_C40CYBY-H2/view

