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Solving Linear Applications 

Many real-life applications can be approximated by a linear model. Information can come in a variety of 

ways to enable us to create a model. These examples show some of the ways that we can build our model. 

Our basic equations that we can use are: 

𝒚 = 𝒎𝒙 + 𝒃     𝒎 =  
𝒚𝟐−𝒚𝟏

𝒙𝟐−𝒙𝟏
   𝒚 −  𝒚𝟏 = 𝒎(𝒙 − 𝒙𝟏) 

Example 1: Given both m and b. 

1. A student buys a basic phone that has a base charge of $16.44 per month, with each minute of calling 

time costing them $.20. Develop a model that can help predict the cost each month. We need 2 things 

for the linear model: slope and y-intercept (base/fixed costs).  

a. What we know: 

a. The model is 𝐶(𝑥)  =  𝑚𝑥 +  𝑏.  

b. The base cost is $16.44, so b = 16.44.  

c. The slope or the part that changes is $.20 per minute. The number of minutes of calls will be 

x. This gives m = .20.  

Thus, our cost equation is 𝑪(𝒙) = . 𝟐𝟎𝒙 +  𝟏𝟔. 𝟒𝟒 

b. If they know that they only have $66.44 this month for the phone bill, how many minutes can they 

use? 

If C(x) = 66.44, we need to solve this for x:  

66.44 =  .20(𝑥)  + 16.44 

66.44 =  .20(𝑥)  + 16.44 

                         50.00 =  .20𝑥 

                
50.00 

.20
=  

.20𝑥

.20
 

     𝑥 = 250 

Thus, the student can use their phone for 250 minutes this month and stay on budget! 

Example 2: Given b and a point.  

2. The population of a small town in the panhandle of Florida has been showing an incline in the years from 2002 to 

2023. In 2002, the population was 15,200. In 2023, a survey shows that the population has grown to 16,460.  

Write a linear equation modelling the population of this town, P(t), as a function of t, the number of years since 

2002. 

a. What we know: 

a. The model is 𝑃(𝑡)  =  𝑚𝑡 +  𝑏.  

b. Given: (2002, 15, 200) and (2023, 16, 460). 

c. The base population in 2002 is 15, 200 so b = 15, 200.  

d. The slope or the part that changes is calculated by using the two points we were given.  
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𝑚 =  
𝑦2 − 𝑦1

𝑥2 − 𝑥1
=

16, 460 − 15, 200

2023 − 2002
=  

1260

21
= 60 

Now we know that the small town is gaining 60 people per year.  

Thus, our population equation is 𝑷(𝒕) =  𝟔𝟎𝒕 +  𝟏𝟓, 𝟐𝟎𝟎 

b. Use your equation to predict the population in the year 2040 to help understand the need for more teachers, 

police officers, etc.  

a. We know the model: 𝑃(𝑡) =  60𝑡 +  15,200 

b. To calculate t, the time since 2002, we take the given year and subtract: 2040 - 2002= 38 

c. Substitute this into our model.  

𝑷(𝟑𝟖) =  60(38)  +  15,200  

= 17,480. This is the predicted population in the year 2040. 

Example 3: Given 2 Random Points  

3. A company was doing a study on their advertising budget and its affect on sales. They noted that when 

they spent $40,000 on advertising, they sold 100,000 bags of candy. They also noted that when they 

spent $60,000, they sold 200,000 bags of candy. They would like to develop a linear model that will give 

them the correlation between advertising budget and sales.  

a. We can pair the given information as two ordered pairs; ($advertising, sales). This give us two points 

to work with. (40,000, 100,000) and (60,000, 200,000). 

b. The model is 𝐶(𝑥)  =  𝑚𝑥 +  𝑏. We need to determine the slope (m) and the y-intercept (b). 

c. 𝑚 =  
𝑦2−𝑦1

𝑥2−𝑥1
=

200,000−100,000

60,000−40,000
=  

100,000

20,000
= 5, which we can interpret as 5 bags sold per dollar spent in 

advertising. 

d. We can then calculate a b(y-intercept) for this model. We can use: 𝑦 − 𝑦1 = 𝑚(𝑥 −  𝑥1) 

𝑦 −  100,000 = 5(𝑥 −  40,000); using the point (40,000, 100,000) 

𝑦 −  100,000 = 5𝑥 − 200,000; then solve this for y. 

𝑦 = 5𝑥 − 300,000 

So our linear model is 𝐶(𝑥)  =  5𝑥 –  300,000. 

e. If the company wants to sell 350,000 bags of candy, how much should they spend in advertising? 

𝐶(𝑥)  =  5𝑥 –  300,000 is the model. 

350,000 = 5𝑥 − 300,000; we want C(x)  =  350,000 

𝑥 =  130,000. 

To interpret, the company should spend $130,000 on advertising to reach their target goal of selling 350,000 bags of 

candy. 

 

You Try: 

A company sells laptops. They are trying to develop a model that will show them how many laptops will be sold if 

they spend a certain amount on marketing. They have data that shows that if they spend $150,000, they will sell 

65,000 laptops. If they spend $175,000, they will sell 77,500 laptops. Calculate the linear model that shows the 

correlation between marketing and estimated laptops to be sold.      ANS: 𝑀(𝑥)  =  .5𝑥 −  10,000.  





Accessibility Report





		Filename: 

		Solving Linear Applications.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 2



		Passed manually: 0



		Failed manually: 0



		Skipped: 1



		Passed: 29



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Needs manual check		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Needs manual check		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top

