
Big Exam #2:  PHYS 320   
 
In Midterms, you are allowed a calculator and notes with 50 bits of information. However, in this big 
exam, please work out your answers without a calculator. I will be looking for proper canceling of units. 
Precision is not important. 
 

1) True story: I left my 50W stereo blaring loud while I was a school: 10 hours! 
a) How much energy did it use? Please provide answer in Joules and kWh. 
b) How much did this add to my electricity bill?  
c) Should I be able to feel the heat coming from my stereo at this amount of power, or is it all 

given out in sound (wave) energy? 
Many folks converted the total energy into Joules. However, kWh would be much easier because we have 
the time in hours already and the cost of electricity is about 15 cents / kWh… already in units of kWh. The 
single most important formula in this class is 𝑃 = #$

#%
, please start with that! The amount of energy in sound 

is minimal. We are very sensitive at sensing sound. For instance, a sonic boom is about 1 W, and 1 W/m2 
sound intensity corresponds to 120 decibel, capable of damaging the ear. So, very little of the 50 W of a 
stereo is going into sound energy. Mostly it’s lost to thermal energy. You can feel the warmth coming from 
a stereo. 50W is enough to make a small box quite warm. 

 
 
 
 
 
 
 
 
 



2) About what is the maximum power that your body can put out for: 
a) 5 seconds 
b) an hour 

(no calculations necessary) This is an estimate and your knowledge of your body and what is reasonable. 
There were many people who claimed that they would put out more power over a longer time, than over a 
shorter time, indicating that they are not properly distinguishing Power from Energy. For reference, please 
see the graphic produced by NASA: https://www.moorepants.info/presentations/human-
power/images/powerVSduration.png 

 

 
3) With good labeled drawings, please explain  

a) How an Otto Cycle (gasoline car engine) works. 
b) Additionally, please explain where I am putting energy into the machine and when the machine 

is putting energy out. 

 


