
Objective [1.14] – Notes   

Be able to analyze and interpret Cartesian graphs of a function in terms of the second derivative (i.e. acceleration or 
deceleration based on inflection points and concavity)  

 
 

The rate of change can CHANGE.   When the rate of change changes we say that something is either accelerating or 
decelerating.   How does this all play out on a Cartesian graph of the function, of its derivative, of the derivative of its 
derivative (second derivative)?   
 
Here are some basic notions to not memorize but rather to have at your disposal when interpreting Business graphs. 
 

 Given a function, acceleration is the Rate of Change (ROC) of the ROC of that function.  One could also 
say it is the Derivative of the Derivative or the Second Derivative of that function. 
 

 When the derivative (instantaneous ROC) of a function is increasing then as the input increases the 
slope of the tangents are increasing.  This is acceleration 
 

 When the derivative (IROC) of a function is decreasing then as the input increases the slopes of the 
tangents are decreasing.  This is deceleration. 
 

 When the derivative (IROC) of a function is a constant then as the input increases the slopes of the 
tangents never change.  This is a linear function which is neither decelerating nor accelerating.  Its 
acceleration is zero! 
 

 Summarizing the last three bullets.  When ROC's are increasing a function is accelerating, when ROC's 
are decreasing the function is decelerating. 
 

 When the function is decreasing and ROC's are decreasing it looks like "acceleration" upside down.  
Technically it's decelerating, but probably in the REAL world of business we would say its "accelerating" 
for the worst.   Another way to talk about this is to say “absolute” ROC, then it would definitely be 
accelerating. 
 

 At inflection point on a function the derivative (ROC) of that function will be at a maximum or 
minimum but its second derivative (acceleration) will be at zero!  
 

 When a function is concave up its second derivative (acceleration) is positive, concave down, negative. 
 

 Negative acceleration is referred to as deceleration. 
 

 Between two inflection points, when the function has the greatest "curvature, "tightest turn" the 
second derivative (acceleration) will be at a maximum or minimum. 
 

 The unit of acceleration is "output per input per input"  or output/input2 
where output and input refer to the original function.  

 


