
College Algebra ~ Notes Packet  Name: ______________________________ 

Chapter 2: Linear Functions  This packet contains notes from Sections 2.4 & 2.5. . 

Chapter 2: Linear Functions 

2.4.D1 - Systems of Two Linear Equations 
Objective:  

• Solve a system of two linear equations graphically and algebraically using the substitution and elimination 
methods 

 
❖ Systems of Two Linear Equations 

➢ Two linear equations that relate the same two variables are called a system of linear equations. 

▪ The solution of a system is the set of ordered pairs that satisfy both equations. 

• If the system has exactly one solution, the system is called consistent. 

• If the system has no solution, the system is called inconsistent. 
 

❖ Graphical Method 
➢ Graph both equations on the same grid 

➢ If the two lines intersect, the coordinates of the point of intersection represent the solution of the 

system: (𝑥, 𝑦) 

▪ If the lines are parallel, the system has no solution 

 

 
These equations are given in 

standard form. You can graph 
these by finding the intercepts 
OR by rewriting the equation in 

slope-intercept form. 

 

Check your solution by plugging the point of 
intersection into BOTH equations. 

 

Examples: 

1.  
8𝑥 − 5𝑦 = −25
3𝑥 + 5𝑦 = −30

 2.  

𝑦 = −4𝑥 + 5 

𝑦 = −
1

3
𝑥 − 6
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❖ Substitution Method 
➢ Replace (or substitute) the variable in one equation with its algebraic expression in terms of the other 

variable from the other equation and solve 

➢ Substitute this value into either function rule to determine the corresponding variable’s value 

 
 

 

 
 

     

Examples: 

3.  
𝑦 = −4𝑥 + 9 
8𝑥 + 7𝑦 = 3  

 
 

❖ Addition/Elimination Method 

  
 

 

  
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Does addition work? If not, does subtraction work? 
Does adding the equations together result in the elimination 

of one of the variables? 

Does subtracting the equations result in the elimination of 

one of the variables? 

 

Examples: 

4.  
−5𝑥 + 3𝑦 = 33
4𝑥 − 3𝑦 = −21

 5.  
9𝑥 − 8𝑦 = −26
9𝑥 − 9𝑦 = −36

 

❖ Elimination Method 
➢ Multiplying one equation is necessary 

 

 
 

➢ Multiplying both equations is necessary 
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Example: 

6.  
−4𝑥 − 3𝑦 = −40

5𝑥 + 13𝑦 = 13
 

 

 

 
 
2.4.D2 - Modeling w/Systems of Linear Equations 
ObjectiveS:  

• Determine the solution to a system of equations and interpret the real-world meaning of the results 
• Use the substitution and elimination methods to solve linear systems that model real-world scenarios 

 

Slope-Intercept Form: 𝑦 = 𝑚𝑥 + 𝑏 Standard Form: 𝐴𝑥 + 𝐵𝑦 = 𝐶 

y = (rate of change) x + initial value combination = total numerical amount 

 

Examples: 

Define variables and write a system of equations to represent each situation. 

1. Stella is trying to choose between two rental car companies. Speedy Trip Rental Cars charges a base fee of 
$24 plus an additional fee of $0.05 per mile. Wheels Deals Rental Cars charges a base fee of $30 plus an 
additional fee of $0.03 per mile. 

Let x = ___________________________ & y = ___________________________ 

Equation 1: ________________________ & Equation 2: ________________________ 

 

2. Marcus is selling t-shirts at a fair. He brings 200 shirts to sell. He has long-sleeve and short-sleeved t-

shirts for sale. On the first day he sells 1 2⁄  of his long-sleeved t-shirts and 1 3⁄  of his short-sleeved t-shirts 

for a total of 80 t-shirts sold.  

Let x = ___________________________ & y = ___________________________ 

Equation 1: ________________________ & Equation 2: ________________________ 
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3. Technology is now promising to bring light, fast, and beautiful wheelchairs to millions of people with 
disabilities. A company is planning to manufacture these radically different wheelchairs. Fixed costs will 
be $500,000 and it will cost $400 to produce each wheelchair. Each wheelchair will be sold of $600. 
Determine the break-even point. 

a. Define variables and write a system of equations to 
represent the situation: 

Let x = the number of wheel chairs. 

Cost function: C = ___________________  

& Revenue function: R = ___________________ 

b. Solve the system of equations: 

 

 

 

 

c. Interpret the solution of the linear system in terms of the problem situation. 

 

 

 

d. Determine the profit function for the wheelchair business. 

 

 

 

 

 

4. A chemist working on a flu vaccine needs to mix a 10% sodium-iodine solution with a 60% sodium-iodine 
solution to obtain 50 milliliters of a 30% sodium-iodine solution. How many milliliters of the 10% 
solutions and of the 60% solution should be mixed? 

a. Define variables and write a system of equations to 
represent the situation: 

Let x = ________________________  

& y = ________________________ 

Equation 1: ___________________  

& Equation 2: ___________________ 

b. Solve the system of equations: 
 

 

  

Revenue & Cost Functions 
A company produces and sells x 
units of a product. 
Revenue Function: 

𝑅(𝑥) = (unit price)𝑥 

Cost Function: 

𝐶(𝑥) = fixed cost + (unit cost)𝑥 

The Profit Function 
The profit generated after 
producing and selling x units of a 
product is given by the profit 

function: 

𝑃(𝑥) = 𝑅(𝑥) − 𝐶(𝑥) 
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2.5.D1 - Linear Inequalities 
Objectives:  

• Graph linear inequalities given in slope-intercept or standard form 
• Determine the solution region of a system of linear inequalities 

 
❖ Linear Inequalities 

➢ The graph of a linear inequality is the set of all points whose 
coordinates satisfy the inequality. 

➢ The boundary line divides the coordinate plane into three sets: two 
half-planes and the line. 

▪ A half-plane is the graph of a linear inequality that involves < or > 

and the boundary line is dashed. 

▪ The graph of a linear inequality that involves ≤ or ≥ is a half-

plane and a line. The boundary line is solid as it IS part of the 

solution set. 

 
❖ Graphing a Linear Inequality 

➢ Determine whether the boundary should be solid 
or dashed. Graph the boundary line. 

➢ Select a point, not on the boundary line, and test 
it in the inequality. Substitute it into the linear 
inequality and simplify.  

▪ If the simplified statement is true, the point and 
all other points on the same side of the boundary 
line are in the solution region.  

▪ If the statement is false, all points on the opposite 
side of the boundary line are in the solution 
region. 

➢ Shade the solution region. 

EXAMPLE: GRAPHING A LINEAR INEQUALITY 

1.  2𝑥 + 5𝑦 ≥ −15 
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❖ Systems of Linear Inequalities 
➢ Graph each linear inequality following the steps above. 

➢ The Solution Region 

▪ The intersection of the solution regions of the individual 
inequalities. 

▪ Place arrows on the boundary lines to indicate which side of the 
line satisfies each inequality. 

▪ Once all the inequality graphs have been drawn, we shade the 
region that has arrows from all sides pointing into the interior of 
the region. 

➢ It is possible that two regions do not intersect. In such cases, no 
solution exists. 

EXAMPLES: GRAPHING A SYSTEM OF LINEAR INEQUALITIES 

2.  
𝑥 + 𝑦 < +2
𝑦 ≥ 4𝑥 − 3 

 3.  
𝑥 + 𝑦 ≤ 1        
2𝑥 + 2𝑦 < −6

 

  

 
2.5.D2 - Systems of Linear Inequalities 
Objectives:  

• Graph linear inequalities given in slope-intercept or standard form 
• Determine the corner points of a solution region of a system of linear inequalities 

 
❖ Solution Region 

➢ The inequalities are called the constraints. 

➢ The intersection of the graphs is called the feasible region. 

➢ Corner Point/Vertex 

▪ The points of intersection of the boundary lines of a system of linear 
inequalities bordering the shaded solution region are called corner points 
or vertices. 

❖ Maximum & Minimum Values 

➢ The maximum or minimum value of a related function always occurs at one of 
the vertices of the feasible region. 

  

Example: 

4𝑥 + 𝑦 ≥ 4  & − 𝑥 + 𝑦 ≥ 1 
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EXAMPLES: GRAPHING A SYSTEM OF LINEAR INEQUALITIES 
Graph the solution region to the system of linear 
inequalities. Find the coordinates of the corner points. 

1.  
𝑥 ≤ 3                
𝑦 < 2𝑥 + 1      
𝑥 + 3𝑦 ≥ −18

 

 

EXAMPLE: FINDING MAXIMUM & MINIMUM VALUES 

Graph the system of linear inequalities. Name the coordinates of the vertices of the feasible region. Find the 
maximum and minimum values of the given function for this region. 

2.  

𝑦 ≤ 𝑥 + 6             
1 ≤ 𝑦 ≤ 5            
𝑥 + 2𝑦 ≤ 12       

𝑓(𝑥, 𝑦) = 3𝑥 + 𝑦

 

 

 

2.5.D3 - Linear Programming 
Objectives:  

• Graph linear inequalities given in slope-intercept or standard form 
• Determine the corner points of a solution region of a system of linear inequalities 
• Explain the practical meaning of solutions of linear inequalities in real-world contexts 

 
❖ Writing Inequalities 

< ≤ > ≥ 
Less than 

Fewer than 

Less than or equal to 

At most 

No greater than 

As much as 

No more than 

Greater than 

More than 

Greater than or equal to 

At least 

No less than 

As little as 

No fewer than 

 

 

(𝑥, 𝑦) 𝑓(𝑥, 𝑦) 
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Example #1 

An entrance exam has two sections: a verbal section and a mathematics section. You can score a maximum of 
1600 points. For admission, the school of your choice requires a math score of at least 600. Write a system of 
inequalities to model scores that meet the school’s requirements 

a. Define the variables: Let x = the verbal score 

Let y = the math score 

b. Write a system of inequalities.  
 x y Total 

Givens 𝑥 ≥ 0 𝑦 ≥ 0  

Points    

Math 
requirement 

   

Example #2 
A student earns $8.00 per hour working fast food and $15.00 per hour babysitting. She has at most 20 hours 
per week to work and needs to earn at least $255.  

a. Define the variables: Let x = number of hours working fast food 

Let y = number of hours babysitting 

b. Write a system of inequalities.  
 x y Total 

Givens 𝑥 ≥ 0 𝑦 ≥ 0  

Hours    

Earnings    

 

c. Use Desmos to graph the region showing all possible work-hour allocations that meet her time and 
income requirements. 

 

d. Give an example of a possible combination of hours that is a solution to this system. 

 

 

❖ Linear Programming 
➢ The process of finding maximum or minimum values of a function for a region defined by inequalities is 

called linear programming. 

➢ Linear programming can be used to solve many types of real-world problems. These problems have 
certain restrictions placed on the variables, and some function of the variable must be maximized or 
minimized. 

 
❖ Linear Programming Procedure 

➢ Define the variables. 

➢ Write a system of inequalities. 

➢ Graph the system of inequalities. 

➢ Find the coordinates of the vertices of the feasible region. 

➢ Write a function to be maximized or minimized. 

➢ Substitute the coordinates of the vertices into the function. 

➢ Select the greatest or least result; answer the problem. 
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Example #3 

Cho requires 1 hour of cutting and 2 hours of sewing to make a Batman costume. He requires 2 hours of cutting 
and 1 hours of sewing to make a Wonder Woman costume. At most 10 hours per day are available for cutting 
and at most 8 hours per day are available for sewing. At least one costume must be made each day to stay in 
business. Find Cho's maximum income from selling one day's costumes if a Batman costume profits $68 and a 
Wonder Woman costume profits $76. 

a. Define the variables: Let x = number of Batman costumes 

Let y = number of Wonder Woman costumes 

b. Write a system of inequalities and a function to be maximized or minimized.  

 x y Total 

Givens 𝑥 ≥ 0 𝑦 ≥ 0  

Cutting 
time 

   

Sewing 
time 

   

Costumes    

Income    

c. Use Desmos to graph the system of inequalities. 

d. Find the coordinates of the vertices of the feasible region and then 
substitute the coordinates of the vertices into the function to be 
maximized/minimized. 

 

e. Select the greatest or least result; answer the problem and interpret the 
solution in context of the problem situation. 

(𝑥, 𝑦) 𝑓(𝑥, 𝑦) 

  

 


