
Objective [1.14 ]-Notes  

Understand how equations arise from functions   
Understand what it means to SOLVE an equation in terms of an input prediction given an output.  

 

From almost the first moment you were in your first Algebra course you were presented with an equation (mostly likely a 

linear equation) and asked to “SOLVE” it.  You had no idea what solve meant so you just followed the “instructions” your 

teacher demonstrated over and over and eventually you could solve most any linear equation, even though you had no 

idea what “SOLVE” really meant!   Then you went on to SOLVING quadratic equations.  Yet before you could do that 

they had to teach you how to factor trinomials so that you had a skill which was part of the solution technique for 

quadratic equations.  Still there was no explanation about what “SOLVE” really meant and it was rarely given a context in 

any real situation until one day you were hit hard by the dreaded  the “word” problem.  Many of the word problems were 

troublesome because you just didn’t see the “math” in the words.  Teachers tried desperately to give you tips on how to 

“convert” the word problem into math but it seemed like it was too easy to get tripped up. 

 

So let’s try a different approach in this course.  Let’s try our best to always start with a business situation and the 

decisions that need to be made.  Let’s think about questions we want answered and how the answers will help us decide 

the right course of action.  Let’s determine if the kind of math we are learning in this class can be used to answer those 

questions and if so to let’s dive into the details.   If we are to dive into the details let’s be clear about how the command 

“SOLVE” fits into the analysis.   If we do this then maybe for the first time you will understand why there was such a fuss 

about solving equations.  You will understand that all applied math problems are word problems and you will be able to 

tackle a whole class of business decision making that is amenable to algebraic mathematical modeling. 

 

Before we “dive” in let me give you a quick way to think about EVALUATE and SOLVE 

 

If given an INPUT and asked to find an OUTPUT you will need to EVALAUTE the function modeling the relationship. 

 

If given an OUTPUT and asked to find an INPUT you will need to SOLVE the equations arising from the FULL 

functional notation of the relationship when you drop out the middle part. 

 

We EVALUATE functions and we SOLVE equations, never the opposite! 

 

Enough words!  We need a business situation  

 

Situation:  I am seriously thinking about opening up all my materials, videos and my “system” to consumption outside 

the college.  I even have a web address to host it all, www.themathdude.org.  In fact I want to go global, even putting it in 

other languages if need be.  I am thinking that access will be free and the company will be non-profit, but to raise money 

we can have a premium membership that will give you access to the higher resolution videos and other goodies, or you 

can take it as a college credit course for transfer to any college for a fraction of the price at a regular college.  There will 

be live tutors and course instructors available via something like Eluminate.  There could be several enhanced products 

and services that could sold, but basic access will be free.  The idea is if I can reach the global student market I can charge 

very little compared to any competitors.  The market is potentially huge and with Paypal payment of small amounts is 

possible by people in almost all countries. 

 

Questions:   How about the high resolution videos.   

A.  If I charged $2.00 for a year’s subscription how much annual revenue could I make?.    

B.  What if I wanted to make $10million a year in revenue what should I charge for an annual subscription?   

C.  Most importantly is there some optimal price that will maximize revenue?  If so what is that price! 

 

Relevant Relationships:   What functional relationship(s) do I need.  Looks I need a price/quantity (demand) relationship 

for sure.  In fact to answer to the questions above that is the only relationship I will need to model.  I do need a revenue 

relationship but revenue will simply be a function of price because revenue equals price x quantity and my demand 

function will give me quantity as a function of price.   

 

What data do I need to collect?   I need some price/quantity demanded data?  I don’t have any!  How can I get some?  I 

guess I have to do some market surveys.  Find out how many students would pay at various prices in all my potential 

markets for the access.  Wow that could be expensive!   Looks like I will have to do some educated guessing as a first cut.  

http://www.themathdude.org/


Still I can set everything up mathematically and then plug in the best demand model and model parameters later when I 

have more information. 

   

So let’s suppose the price/quantity data fit a linear model.   

 

Relationship:  Quantity demanded (q) is a function, D, of price (p). 

 

Generic Functional Notation:   q D p  

 

Let’s assume for now that the Demand Relationship, D, is linear.  So the generic functional notation becomes 

 

 q D p ap b     

 

I deliberately put in a negative into the linear form to remind me that a demand function is decreasing (law of demand, 

objective 1.11).  This will force the sign of a to be positive.  

 

Now the revenue relationship, R, is a function of both unit price(p) and quantity(q)  (note i  will be the output) 

 

 p,qi R pq    

 

This won’t do having two inputs!  Luckily in this case we can eliminate q by substitution of the demand function above. 

 

  2p ( ) ( )i R pD p p ap b ap bp         

 

  2pi R ap bp     

 

Now we notice that with a linear demand model we end up with a quadratic revenue model and further that quadratic 

model opens down (since a >0) thus creating the possibility of a maximum revenue. 

 

So all that remains to be done is to find “good” values for the parameters a  and b . 

 

Well, right now, I have neither the time nor money for such an ambitious market survey.  What would seem reasonable? 

 

I did some research. There is something like 75 million college students in the five biggest countries.  Most have to take a 

college level class like M140.   So say 10 million might pay $2.00 per annual subscription.  Now for each $1.00 increase 

say I lose 2 million who would buy one.  Then 2a   (million/$) and 10.8b   (million)  so q is in millions of students.   

These parameter values plugged in gives me. 

 

  2p 2 10.4i R p p     

 

NOW I can answer my questions!  Well I can answer them with an unconfirmed model! 

 

A.  If I charged $2.00 for a year’s subscription how much annual revenue could I make?   

 

Notice $2.00/subscription is an input!  So this is not about solving it is about EVALUATION which was covered in 

objective 1.13.    We EVALUATE FUNCTIONS so my function is (dropping the LHS, i) 

 
2(2) 2(2) 10.4(2) 12.8R      $ million per year!   (did you try to use calculator skill C.7 to do this?)   

 

  



Just for grins let’s try $3.00/subscription.  Will I make more money?  I am charging more. 

 
2(3) 2(4) 10.4(4) 9.6R      $ million per year ,   

 

Whoops, I made LESS money even though I charged more!  What’s going on?  What should I charge to make the most 

revenue?  (well that’s not a “solve” question.  That’s a max/min) 

 

 

B.  What if I wanted to make $10million a year in revenue what should I charge for an annual subscription?   

 

Did you notice here I have an output (Revenue) and I am trying to find an input (Price)?   YES!  THIS IS IT!  I will need 

to SOLVE in order to answer this question. 

 

So first I need to make the equation from FULL functional notation by dropping out the “middle” 

 

   2p 2 10.4i R p p      becomes 

 
2i ap bp    

 

Now I can apply my know output and parameter values. 

 
210 2 10.4p p       or   

20 2 10.4 10p p     

 

Now all I have to do is apply a solution technique I was taught before I came to this class, the quadratic formula or I can 

use calculator skill C.8 or C.9 (intersect or zero) to solve this graphically.  I can also use Solver too! 

 

If I do that I get two answers $1.27 and $3.92.  Either is “correct”.   It just means that with my model there are two prices 

that could generate $10 million revenue.  If one had been negative it would have been ignored being outside of the 

restricted domain of positive prices.   I won’t put a graph here to see visually how solving works but you can watch the 

video and refer to the graph I gave you in objective 1.6 with the “solve arrows” 

 

Finally to wrap up these notes let’s answer the third question. 

 

C. Most importantly is there some optimal price that will maximize revenue?  If so what is that price! 

 

Notice how no numbers are given?  What is this problem?  Am I to evaluate or solve?  It turns out it’s a related to solving 

only the output (maximum revenue) to find the input (optimal price) is not explicitly given.  We need to “find” the 

maximum revenue (it’s value) and then determine the corresponding price.  (or do we?) 

 

So we need a technique to find the maximum revenue.  Calculator skill C.10 shows you how, but in this case we have a 

quadratic and the horizontal coordinate of the vertex of its parabola is the optimal price!    

 

 
10.4

( ) $2.60
2( 2)

p optimal   


 per subscription   (see objective 1.11 for this calculation) 

 

Great.  If I can believe my linear demand model I should try charging  $2.60 per subscription in order to maximize my 

annual revenue.  What maximum annual revenue you might ask?  Just evaluate the revenue function at the now known 

optimal price of $2.60. 

 

 

  21.35 2(2.60) 10.(2.60) $13.52R     million! 

 

  



So my questions are answered!   

 

What other questions do I need to answer before I can lure investors, launch this business?   

 

What other models might work a bit better?   

 

What are the data collection details?  Can I do a survey right here at EDCC? 

 

What are the statistical inferences I can make about the global market based on an EDCC survey?  Wow I can apply what 

I learned about in M146! 

 

What are my other potential markets?  How do they change the demand relationship?   

 

I sure have a lot more to think about and analyze, but things are promising.  The “back of the envelope” analysis has not 

dissuaded me from further more detailed and hopefully reliable analysis. 

 

   

 

 

 

Ok…this wraps up module 1!  Hopefully things have come together for you and you know have a good solid foundation 

on which to hammer on more business situations this quarter.  That’s all we are going to do.  Analyze more situations with 

more complicated models like the exponential and logistic models. 


