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Solving Linear Equations with Addition and Subtraction
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Introduction to Linear Equations

What are Linear Equations?

A linear equation is a mathematical statement that expresses the equality of two expressions, often
containing variables. For example: 2x + 3 = 5. To solve for x, we need to isolate the variable.

e Linear equations can be used to model real-world problems
e They can be solved using addition, subtraction, multiplication, and division
o Understanding linear equations is crucial for success in algebra and beyond

Exercise 1:
Solve for x in the following equations:
1.x+2=7

2.x-3=4
3.2x+1=9



Solving Linear Equations with Addition

How to Solve Linear Equations with Addition

To solve a linear equation using addition, we need to add the same value to both sides of the
equation to isolate the variable.

e Forexample:x+4=11=>x=11-4
+ We can also use addition to solve equations with negative numbers: x + (-3) =5 =>x=5 - (-3)

Exercise 2:
Solve for x in the following equations:
1.x+4=1

2.x+2=9
3.x+1=6






Solving Linear Equations with Subtraction

How to Solve Linear Equations with Subtraction

To solve a linear equation using subtraction, we need to subtract the same value from both sides of
the equation to isolate the variable.

e Forexample:x-3=5=>x=5+3
» We can also use subtraction to solve equations with negative numbers: x - (-2) =7 =>x=7 +
(-2)

Exercise 3:

Solve for x in the following equations:
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Real-World Applications

How Linear Equations are Used in Real-World Problems

Linear equations can be used to model real-world problems, such as:
o Cost and profit calculations

¢ Distance and speed calculations
e Science and engineering applications

Exercise 4:
Solve the following real-world problems:

1. A bakery sells 250 loaves of bread per day. If they make a profit of $0.50 per loaf, how much
profit do they make in a day? (Let x be the profit)

2. A car travels 250 miles in 5 hours. How many miles does it travel per hour? (Let x be the
speed)






Error Analysis
Why Error Analysis is Important

Error analysis is an important part of solving linear equations. We need to check our solutions to
ensure they are correct.

e Common errors include:
» Sign errors

e Calculation errors

o Conceptual errors

Exercise 5:
Identify the errors in the following solutions:

1.x+ 2 =7 =>x =5 (incorrect solution)
2.x-3=4=>x=7 (incorrect solution)






Mixed Operations

How to Solve Linear Equations with Mixed Operations

Sometimes, we need to use both addition and subtraction to solve a linear equation.
e Forexample:x+2-3=4=>x=4+3-2

+ We can also use mixed operations to solve equations with negative numbers: x-1+2 =7 =>x
=7-2+1

Exercise 6:

Solve for x in the following equations:

1.x+2-3=4
2.x-1+2=7






Word Problems

How to Solve Word Problems using Linear Equations
Word problems can be used to represent linear equations.

e For example: Tom has $15 to spend on tickets to a concert. If each ticket costs $3, how many
tickets can he buy? (Let x be the number of tickets)

» A group of friends want to share some candy equally. If they have 48 pieces of candy and there
are 8 friends, how many pieces of candy will each friend get? (Let x be the number of pieces
per friend)

Exercise 7:
Solve the following word problems:

1. Tom has $15 to spend on tickets to a concert. If each ticket costs $3, how many tickets can he
buy? (Let x be the number of tickets)

2. A group of friends want to share some candy equally. If they have 48 pieces of candy and there
are 8 friends, how many pieces of candy will each friend get? (Let x be the number of pieces
per friend)






Review
Review of Linear Equations
Review the concepts learned in this worksheet by solving the following equations:
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Exercise 8:
Solve for x in the following equations:
1.x+1=6

2.x-2=5
3.2x+1=9






Challenge

Challenging Linear Equations

Solve the following challenging equations:

1.x+2-3=4

2.x-1+2=7

3.2x+1-3=5
Exercise 9:

Solve for x in the following equations:

1.x+2-3=4
2.x-1+2=7
3.2x+1-3=5






Conclusion

Conclusion

Congratulations on completing this homework sheet on solving linear equations with addition and
subtraction! You have practiced solving linear equations using addition and subtraction, and applied
these skills to real-world problems.






Advanced Concepts
As we progress in our study of linear equations, we encounter more complex scenarios that require advanced

techniques to solve. One such concept is the use of inverse operations to isolate variables. Inverse operations
are opposite operations that undo each other, such as addition and subtraction, or multiplication and division.

Example: Using Inverse Operations

Solve for x in the equation 2x + 5 = 11. To isolate x, we need to undo the addition of 5 by subtracting 5 from both
sides, and then undo the multiplication by 2 by dividing both sides by 2.

2x +5 =11
2x=11-5
2X =6
X=6+2
X=3

Real-World Applications
Linear equations have numerous real-world applications in various fields such as physics, engineering,

economics, and computer science. They are used to model population growth, financial transactions, and
scientific experiments, among other things.

Case Study: Population Growth

A city's population is growing at a rate of 2% per year. If the current population is 500,000, how many people will
live in the city in 10 years? We can model this situation using a linear equation, where x represents the number
of years and y represents the population.

y = 500,000 + (2% of 500,000)x

y = 500,000 + 10,000x

To find the population in 10 years, we substitute x = 10 into the equation:

y = 500,000 + 10,000(10)

y = 500,000 + 100,000

y = 600,000

Graphical Representation

Linear equations can be represented graphically on a coordinate plane. The graph of a linear equation is a
straight line, and the equation can be written in the form y = mx + b, where m is the slope and b is the y-
intercept.

Example: Graphing a Linear Equation

Graph the equation y = 2x + 3. To graph this equation, we can plot two points on the coordinate plane and draw
a line through them. Let's choose x =0 and x = 1.

When x =0,y = 2(0) + 3 = 3
Whenx=1,y=2(1)+3=5



Plotting these points on the coordinate plane, we get:
(0, 3)and (1, 5)

Drawing a line through these points, we get the graph of the equation y = 2x + 3.

Systems of Linear Equations

A system of linear equations is a set of two or more linear equations that have the same variables. We can solve
systems of linear equations using substitution or elimination methods.

Case Study: Solving a System of Linear Equations

Solve the system of equations:

X+y=4

2X - 2y = -2

We can solve this system using the substitution method. Let's solve the first equation for x:
X=4-y

Substituting this expression for x into the second equation, we get:
2(4 -y)-2y=-2

Expanding and simplifying, we get:

8-2y-2y=-2

8-4y=-2

-4y = -10

y =10/4

y=2.5

Now that we have found y, we can substitute this value back into one of the original equations to find x:

X+25=4
Xx=4-25
x=15

Quadratic Equations

Quadratic equations are equations of the form ax*2 + bx + ¢ = 0, where a, b, and c are constants. We can solve
quadratic equations using factoring, the quadratic formula, or graphing.

Example: Solving a Quadratic Equation

Solve the equation x*2 + 4x + 4 = 0. This equation can be factored as (x + 2)(x + 2) = 0.
Setting each factor equal to 0, we get:

x+2=0

X =-2

Therefore, the solution to the equation is x = -2.



Inequalities

Inequalities are statements that compare two expressions using greater than, less than, greater than or equal to,
or less than or equal to. We can solve inequalities using similar methods to solving equations.

Case Study: Solving an Inequality

Solve the inequality 2x + 3 > 5. To solve this inequality, we can subtract 3 from both sides:
2X > 2

Dividing both sides by 2, we get:

X >1

Therefore, the solution to the inequality is x > 1.

Functions

Functions are relations between variables that assign each input to exactly one output. We can represent
functions using equations, graphs, or tables.

Example: Evaluating a Function

Evaluate the function f(x) = 2x + 1 when x = 3. To evaluate the function, we substitute x = 3 into the equation:

Therefore, the value of the function when x =3 is 7.
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Well done on completing your homework children!



