












dU = 0 + (∂U/∂V)T dV = CV   ???? (from a student 
paper) 
 
Question: How do you keep yourself from 
doing something like this? 
 
Answer: THINK about what you are writing 
down. 
 
In calculus, the symbol d means an 
infinitesimal quantity, that means, the left hand 
side dU  is an INFINITESIMALLY SMALL 
number with units of energy.  
 
On the other hand, the far right hand side,  
CV , is a finite number, something like (3/2)R, 
and therefore should not appear in an 
equation as equal to an infinitesimal.  
Moreover, CV has units, according to the 
definition, of energy divided by temperature, 
whereas the left hand side has units of energy! 
 
Whenever you have an equal sign, check to 
see that the dimensions are the same for both 
sides. 



van der Waals gas: 
{p  + n2a/V 2}• (V-nb) = nRT 
 
or a more intuitively obvious form: 
 
p  = {nRT/(V-nb)}  - n2a/V 2 
 
which shows that “sticky, associative” 
encounters lead to smaller pressure than ideal   
 
 

NOT       {(p  + n2a)/V 2 }•{ V-nb } = nRT  
because if so, the dimensions of the larger 
term {p/V 2}•{V} don’t make units of energy, 
as dictated by the right hand side!! 
NOT        p  = {nRT/(V-nb)} •V2  - n2a 
because if so, the dimensions of the larger 
term p  = {nRT}•{V} + … L2 atm makes no 
sense, since p should be atm, not L2 atm! 
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