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Hi class :) We have spent time this week solving quadratic equations using a 
variety of algebraic techniques. It is important to realize that these 
equations open up a world of real-life applications especially those where the 

equations are usually not "nice" and factorable. Here I present a taste of such 
applications. 

Solving Quadratic Equations by Factoring: 

An application from business. The profit from the sale of x king size Snickers 

bars at a ball game is given by P = -0.001x2+1.6x-100. What level(s) of sales 
yield a profit of $500?   

We want to find x where P=500. So we need to solve 500 = -.001x2+1.6x-100. 

 
Move everything to one side: 

Simplify: 
Mult thru by -1000 to clear decimals: 

Distribute: 

Factor: 
and Solve: 

500 = -.001x2 + 1.6x - 100 
-.001x2 + 1.6x - 100 - 500 = 0 

-.001x2 + 1.6x - 600 = 0 
-1000[-.001x2 + 1.6x - 600] = -1000[0] 

x2 - 1600x + 600,000 = 0 

(x - 600)(x - 1000) = 0 
x = 600, 1000  

So selling either 600 or 1000 Snickers bars will yield a profit of $500. Here are 
some things to think about and discuss on the board if you would like. Why is it 

better to multiply through by -1000 instead of 1000? How could the profit be the 
same from two different levels of sales? Why wouldn't it be that the more bars 

you sell the greater the profit? What happens to profit if you sell more than 1000 
bars? How could you find the level of sales needed to maximize profit? (This last 
question we will answer in a later lesson!) 

 

Solving Quadratic Equations by the Square 
Root Method: 

An application from meteorology. Weather forecasters frequently report 
wind chill factors in addition to air temperatures. A body exposed to wind loses 



heat due to convection. The amount of loss depends on many factors, one of 
them is a positive number called the coefficient of convection, Kc. The 

relationship between Kc and wind velocity v (in mph) is given approximately by 
(Kc)

2/64 - 1/4 = v. As the wind velocity increases from 10 mph to 40 mph, by 
approximately how much does Kc increase? 

Let's solve for Kc when v=10 and when v=40 and compare our results. Note the 
use of the square root method of solving quadratic equations. 

(Kc)
2/64 - 1/4 = 10 

64[(Kc)
2/64 - 1/4] = 64[10] 

(Kc)
2 - 16 = 640 

(Kc)
2 = 656 

Kc = ± sqrt(656) ± 25.6 

(Kc)
2/64 - 1/4 = 40 

64[(Kc)
2/64 - 1/4] = 64[40] 

(Kc)
2 - 16 = 2560 

(Kc)
2 = 2576 

Kc = ± sqrt(2576) ± 50.8 

We can ignore the negative answers since we were told that Kc is a positive 
number. So, as the wind velocity increases four fold from 10 to 40 mph, the 

coefficient of convection approximately doubles. [This example is based on 
Harshbarger/Reynolds' Mathematical Applications 4th ed page 281.] 

 

Solving Quadratic Equations by Completing the 
Square: 

An application from economics. A demand equation gives the relationship 
between the price p of a good and the quantity q that a consumer is willing to 
purchase in a fixed period of time. The law of demand says that as the price 

increases, the quantity demanded by the consumer falls (makes sense), and visa 
versa. A supply equation gives the relationship between the price p of a good 

and the quantity q that a manufacturer is willing to produce. The law of supply 
says that as the price rises, the quantity the producer is willing to supply rises, 
and visa versa. If the demand equation for a commodity is p(q+4)=400 and the 

supply equation is 2p-q=38, find the market equilibrium. 

At market equilibrium, both equations will have the same p-value. So lets solve 

the supply equation for p and substitute it into the demand equation. Then we 
will have a single-variable equation quadratic in q. 

2p - q = 38    2p = q + 38    ½[2p] = ½[q + 38]    p = ½q + 19 

Plugging that in to p(q+4)=400 for p gives: 



  

(½q + 19)(q + 4) = 400 

½q2 + 2q + 19q + 76 = 400 
½q2 + 21q - 324 = 0 
2[ ½q2 + 21q - 324] = 2[0] 

q2 + 42q - 648 = 0 
This may factor, but 648? Yuck! 
Let's complete the square. 

q2 + 42q      = 648 

q2 + 42q + 441 = 648 + 441 
(q + 21)2 = 1089 
q + 21 = ± sqrt(1089) 

q + 21 = ± 33 
q = -21 ± 33 
q = 12, -54 

A negative amount of goods is silly, so the only relevant answer is 12. What price 

is associated with q=12? Plug it back into p=½q+19 which gives 
p=½(12)+19=25. So, market equilibrium occurs when 12 units are sold at a 

price of $25 each.  

Let's check our algebraic analysis by looking at the graphs of the supply and 

demand functions. Let the vertical axis be p and the horizontal axis be q. Graph 
the supply function p=½q+19 and the demand function p=400/(q+4). Use your 
graphing calculator to find the intersection point. Looks good!  

 

Think about why the graph of the demand function is decreasing and the supply 

function is increasing. Is this always true? [This example is based on 
Harshbarger/Reynolds' Mathematical Applications 4th ed page 293.]  

The completing the square method is useful at times, but the quadratic formula 
is more often the method of choice. 

 

Solving Quadratic Equations using the  
Quadratic Formula: 

An application from biology. The metabolic rate of ectothermic organisms 
increases as the temperature increases within a certain range. The following data 

gives the oxygen consumption of a beetle at certain air temperatures. 



Temperature 
(degrees Celsius) 

Oxygen Consumption 
(microliters per gram per hour) 

10 80 

15 127 

20 198 

25 290 

These data can be modeled by the quadratic function  

C=0.45T2-1.65T+50.75 for 10 T 25 where T is temperature and C is 
consumption. Find the air temperature (to the nearest tenth of a degree) when 

the beetle's oxygen consumption is 150 microliters per gram per hour.  

We want to find T where C=150. That is, we need to solve the quadratic 

equation 150=0.45T2-1.65T+50.75.  

150 = 0.45T2 - 1.65T + 50.75 

0.45T2 - 1.65T + 50.75 - 150 = 0 
0.45T2 - 1.65T - 99.25 = 0 

100[0.45T2 - 1.65T - 99.25] = 100[0] 

45T2 - 165T - 9925 = 0 
[45T2 - 165T - 9925]/5 = 0/5 

9T2 - 33T - 1985 = 0 

a=9, b=-33, c=-1985 
By the quadratic formula, 

 

-13.1o is out of the range for this function (which was 10 T 25) so we ignore it 
and the final answer is 16.8oC. Let's check our result by graphing the function 

and analyzing the graph at C=150. Graph y1=0.45x2-1.65x+50.75 on your 
calculator and TRACE to the point where y=150 (or as close as you can get). Is 
the x-value (approximately) 16.8? Woohoo!  

 



Wow, that was quite a bit of material. But can you see how having a variety of 
methods for solving quadratic equations really opens up a world of applications? 

It's very exciting, isn't it? However, I bet the world is not made up of just 
quadratics. Who knows what other types of equations lurk in the next lesson!!! 

 


