
Objective [1.1] – Notes 
Be able to relate the ideas of speed and acceleration to any business relationship (function). 

 
One way to get your feet wet with “Calculus” is to think about something we are all very familiar with riding in a car.   
 
So…pretend now that you are sitting in your virtual car ready to turn the key.  My first question to you is  “Is there a 
relationship between your position (say your GPS position since you have a new Google Nexus phone) and time?  Did 
you say yes?  Ok what generic functional notation can we write?    How about…. 

 

( )p D t     Where p is your position and D is the driving relationship and t is time. 

 
 
Rate(speed) 

 
Ok, turn the key and I want you to drive off in a “linear” fashion.   In other words your driving (position in time), D, is 
described by a linear model.  Can you describe how you would be driving?   Well from pre-calculus you know that a 
linear relationship has a CONSTANT RATE.    Do you know what a constant rate feels like in your car?  What you would be 
doing?  Well you would be driving a CONSTANT SPEED maybe with your cruise control.   Did you realize that SPEED and 
RATE describe the same idea?  But here is the rub.  Say you were driving at 25 miles per hour, a CONSTANT SPEED.  Ok 
but you started out in your driveway at a SPEED of ZERO.   So to get to 25 miles per hour you had to change your 
SPEED(RATE) from zero to 25 miles per hour.  Well that is CLEARLY not a CONSTANT RATE(speed) and thus there is NO 
WAY a linear model could describe you leaving the driveway and getting up to 25mph.    Just so you remember ANY 
model that is not linear is called non-linear.   Thus the quadratic, exponential and logistic functions are examples of non-
linear models.  So follow this.  If a non-linear model must describe getting your speed from zero to 25mph and ONLY 
linear models have a constant rate then non-linear models have rates that are changing at every moment just like your 
speed had to change at every moment to get you from zero to 25mph.    
 
 
Acceleration  - Change in rate(speed) upward 
 
When your speed(rate) is changing you experience something called acceleration.  You know this because physics tells 
us that acceleration is felt as a force.  In this case a force that pushes you back into the seat.  The faster you change your 
speed (bigger acceleration) the more force you feel.    
 
In business people like to use the word accelerate.  For example “housing starts accelerated in April”.    I could 
equivalently say “the rate of housing starts increased in April”   Before we interpret this let’s identify the relationship 
they are talking about. 
 
Relationship:    “The number of houses started is a function of time.” 
 
The unit of the output is “houses” and the unit of the input is time apparently in  “months since they said April. 
 
If we want to talk about the rate of housing starts we need a unit like “miles per hour” which is of course speed(rate) 
 
Let’s see  “position is a function of time” where position is in “miles” and time is in “hours”. 
 
Using this analogy then the speed(rate) of housing starts is  “houses per month” 
 
So the unit of the rate in a relationship is ALWAYS    unit of the output per unit of the input  or  output unit/input unit 
 
Since we know now that acceleration occurs when the speed of your car increases then by analogy acceleration of 
housing starts must mean that the speed(rate) of housing starts increased!!   Ok great.  Of course knowing your speed 
doesn’t say anything about your position.  You could be going 25mph a mile from home or 25mph 10 miles from home.  



So when they report “housing starts accelerated to 1,200/month in April over last month” we have no idea how many 
housing starts there were at the beginning of April.   We do know something quantitative which is the rate of housing 
starts in March must have been lower than 1,200/month.  That is equivalent to saying if we accelerated to 25mph then 
in the previous moment we must have been going less than 25mph. 
 
 
Deceleration  - Change in rate(speed) downward 
 
There is a flip side to all this.   It is called deceleration.   Back in your car, what would you be doing to experience 
deceleration?  You would be putting your foot on the brake.  How do you know you are experiencing deceleration?  You 
know because you feel a force trying to move you toward the windshield.    If acceleration means your speed is 
increasing in time then deceleration being the opposite means your speed is decreasing in time.   BTW geeks say weird 
things like “negative acceleration” when they are talking about deceleration. 
 
How might deceleration be used in business, economics or finance?  Here is an example.   “The news is mixed today 
although housing starts increased they decelerated over last month”.     I could say the exact same thing if I said “The 
news is mixed although housing starts increased last month the rate of housing starts declined”.    That is equivalent to 
still going forward in your car even though you are decelerating (slowing) with your foot on the brake. 
 
 
Summary 
 
A rate is the the speed at which a relation is changing.     
 
If that rate(speed) is going up we say the relationship is accelerating.   
 
If that rate(speed) is going down we say the relationship is decelerating. 
 
If the rate of a relationship is changing at every input then the relationship is non-linear 
 
If a relation is neither accelerating or decelerating then the relationship has a constant rate and is therefore linear 
 
The unit of the rate in a relationship is ALWAYS :     unit of the output per unit of the input    or     output unit/input unit 
 
Notes: 
1.  The unit of the rate in a relationship is the ratio of the unit of the output over unit of the input.   Not all relationship 
inputs are time!!   So a rate(speed) can be very unlike miles per hour.  For example the units of a rate(speed) would be 
“iPods per dollar” if we were talking about the demand for iPods as a function of price in dollars? 
 
2.  The rate of a relationship’s change is NOT the same thing as a percentage rate.  For example when we say 
unemployment rate we are not talking about a functional relationship and its change we are just talking about the ratio 
of the number of unemployed to the number of employed.   This kind of rate is typically expressed as a percentage.  Just 
be careful in English as in all languages words typically have more than one meaning/use!    
 
Your turn 
 
There are some problems I have put together you need to try.   Also I have an extra credit opportunity.   Can you use 
Google to find one really good example each of where the word “accelerate” or “decelerate” is used or implied in a 
phrase like the examples I have given you?   You need to restrict your search to business, economic or financial web 
pages.  Can you interpret now correctly what they mean when they use these words?  Can you identify if somebody 
used accelerate or decelerate incorrectly?   These two words are somewhat “cool buzzy words” that people will use to 
“sound cool” even though they used them incorrectly!     There will be a forum thread where you can place an example 
of each you have found.  More details will be in the initial post of the thread. 


