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Understanding how to find the values of variables, such as X and Y, is a
fundamental skill in algebra and mathematics overall. Whether you're tackling
simple equations or complex systems, demonstrating your work step-by-step
ensures clarity and accuracy. This article provides a comprehensive guide on
how to find the values of X and Y, with detailed explanations, strategies,
and example problems to help you master the concept. Whether you're a student
preparing for exams or someone interested in strengthening your math skills,
this guide will serve as a valuable resource.

Understanding Variables and Equations

Before diving into solving for X and Y, it’s essential to understand what
variables and equations are.

What Are Variables?

Variables are symbols, usually letters like X and Y, used to represent
unknown or changing quantities in mathematical expressions and equations.

What Are Equations?

Equations are mathematical statements that assert the equality of two
expressions, often containing variables. The goal is to find the values of
the variables that make the equation true.

Types of Equations Involving X and Y
The most common types of equations involving two variables are:
e Linear equations in two variables: e.g., ax + by = ¢

e Systems of equations: multiple equations involving the same variables

e Nonlinear equations: involving squares, products, or other powers of



variables

For the purpose of this guide, we'll focus primarily on solving systems of
linear equations, as they are most common in introductory algebra.

Strategies for Finding X and Y

When solving for two variables, the main strategies include:

1. Substitution Method

- Solve one equation for one variable.
- Substitute that expression into the other equation.
- Solve for the remaining variable.

2. Elimination Method

- Multiply equations if necessary to align coefficients.
- Add or subtract equations to eliminate one variable.
- Solve for the remaining variable.

3. Graphical Method

- Plot both equations on a graph.
- Find the point of intersection, which gives the values of X and Y.

4. Cramer's Rule (Advanced)

- Use determinants to solve systems of equations algebraically.

In most cases, substitution and elimination are the most straightforward
methods for beginners.

Step-by-Step Example: Solving a System of
Equations

Let's walk through an example to demonstrate how to find X and Y, showing



detailed work at each step.

Problem Statement

Solve the following system of equations:

1.
2. X -y

Step 1: Choose a Method

In this case, the substitution method is straightforward because the second
equation is already solved for X:

X-y=3-x=Yy+ 3

Step 2: Express One Variable in Terms of the
Other

From the second equation:

X=y +3

Step 3: Substitute into the Other Equation

Substitute x =y + 3 into the first equation:
2(y + 3) + 3y = 12

Now, expand:

2y + 6 + 3y = 12

Combine like terms:

(2y + 3y) + 6 = 12



5y + 6 = 12

Step 4: Solve for Y

Subtract 6 from both sides:

5y = 12 - 6

6

Sy

Divide both sides by 5:

y=6/5

1.2

y

Step 5: Find X

Recall x =y + 3:

1.2 + 3

X
I

X = 4.2

Step 6: Verify the Solution

Substitute x and y into the original equations:
- Equation 1: 2(4.2) + 3(1.2) =7
Calculate:

8.4 +3.6 =12 v

- Equation 2: 4.2 - 1.2 =7

Calculate:



Since both equations are satisfied, the solution is correct.

NN

Additional Examples and Techniques

To deepen understanding, here are additional examples demonstrating different
methods and types of equations.

Example 1: Using Elimination Method

Solve:

1. 3x + 2y
2. 5x - 2y =

o
Q-
o

Solution:

- Add equations to eliminate y:

(3x + 2y) + (5x - 2y) 16 + 4

(3x + 5x) + (2y - 2y) = 20

- Substitute x into the first original equation:
3(2.5) + 2y = 16
7.5 + 2y = 16

2y = 16 - 7.5 = 8.5



y =85/2=4.25
Solution:

- X=2.5
Y = 4.25

Example 2: Graphical Solution

Solve:

2x + 1
-X + 4

1.y
2.y

Solution:

- Graph both lines:

- Line 1 crosses Y-axis at 1, slope 2.
- Line 2 crosses Y-axis at 4, slope -1.
- Find intersection point:

Set equal:

2x + 1 =-x+4

Add x to both sides:

2x + X +1 =4

3x +1=4
Subtract 1:
3x = 3
x =1

Plug into y = 2x + 1:

y =2(1) +1=3

Solution:
- X =1
-Y =3



Tips for Solving Equations Involving X and Y

- Always check your work by substituting the solutions back into original
equations.

- Choose the method that simplifies the problem best; substitution is ideal
when one equation is already solved for a variable.

- When coefficients are large or complicated, consider multiplying equations
to align coefficients for elimination.

- Be cautious with signs and negative numbers during calculations.

- Practice with different types of systems to build confidence.

Common Mistakes to Avoid

- Forgetting to distribute or expand expressions properly.

- Dropping negative signs or misapplying them.

- Mixing up variables during substitution or elimination.

- Failing to verify solutions in all original equations.

- Relying solely on graphical methods for precise solutions, as graphs are
approximate.

Conclusion: Mastering Finding X and Y with Show
Work

Finding the values of X and Y involves understanding the types of equations,
choosing an appropriate solving method, and carefully executing each step.
Showing your work not only helps prevent mistakes but also demonstrates your
understanding of the process. Whether through substitution, elimination, or
graphing, practicing these techniques will help you confidently tackle
similar problems in algebra and beyond. Remember, the key to mastery lies in
consistent practice, attention to detail, and verifying your solutions.

Additional Resources for Practice

- Algebra textbooks and workbooks

- Online algebra calculators and solvers

- Educational platforms like Khan Academy, Coursera, or edX
- Math tutoring services



By regularly practicing problems that require solving for X and Y, you'll
develop strong problem-solving skills that are applicable in many areas of
mathematics, science, and engineering.

Meta Description:

Learn how to find the values of X and Y in algebraic equations with step-by-
step instructions, examples, and tips. Master solving systems of equations
with detailed work shown for better understanding.

Frequently Asked Questions

Find the value of x and y in the system of
equations: 3x + 2y = 12 and x - y = 3. Show work.

First, from the second equation: x - y = 3 => x =y + 3. Substitute into the
first equation:

3(y + 3) + 2y = 12

3y + 9 + 2y = 12

5y + 9 = 12
5y = 3
y =%

Now, substitute y =% into x =y + 3:
Xx=%+3=23.5
Therefore, x = 3.5 and y = 0.5.

Solve for x and y: 2x - y =4 and 4x + y = 10. Show
your calculations.

Add the two equations to eliminate y:
(2x - y) + 4x +y) =4+ 10
2X -y +4x +y = 14

6x = 14

X =%

Now, substitute x = % into the first equation:
2(%) -y =4

2(%) -y=4

5oy =2

y=%-2

Since 5 =%, y = 0.5 - 2 = -1.5

Thus, x = 0.5 and y = -1.5.

In the equations 5x + 3y = 19 and x - 2y = 4, find x

and y. Show work.

From the second equation: x = 4 + 2y. Substitute into the first:



5(4 + 2y) + 3y = 19
20 + 10y + 3y = 19

13y = -1

y = -%

Now, substitute y = -% into x = 4 + 2y:
X=4+2(-% =4-%=3.5

Therefore, x = 3.5 and y = -4.

Determine x and y from the equations: 7x - 4y =1
and 3x + y = 11. Show detailed work.

From the second equation: y = 11 - 3x. Substitute into the first:
7x - 4(11 - 3x) =1
7x - 44 + 12x =1

19x - 44 =1
19x = 45
x =%

Now, substitute x =% into y = 11 - 3x:
y =11 - 3(%) =11 - 1.5 = 9.5

Thus, x = 0.5 and y = 9.5.

Solve for x and y: 6x + y = 15 and 2x - y = 3. Show
the steps involved.

Add the two equations to eliminate y:
(6x +y) + (2x - y) =15 + 3

6X +y + 2x - y =18

8x = 18

X =3
Now, substitute x = 3% into the first equation:
6(3) +y =15
4.5 +y =15
y =15 - 4.5
Therefore, x

10.5
0.75 and y = 10.5.

Additional Resources

Find The Value Of X And Y. SHOW WORK: A Comprehensive Guide to Solving
Algebraic Equations

When tackling algebraic problems, one of the most common challenges students
face is finding the values of unknown variables, typically represented by
letters like x and y. The phrase Find The Value Of X And Y. SHOW WORK
emphasizes not only the importance of deriving the correct answers but also
the necessity of demonstrating clear, step-by-step reasoning. This approach
ensures transparency in your calculations and helps in understanding the
underlying concepts. In this guide, we will explore various methods to solve
for x and y, provide detailed examples, and explain the reasoning behind each



step to help you master this fundamental skill in algebra.

Understanding the Basics

Before diving into solving equations, it’s essential to review some
foundational concepts:

Variables and Equations

- Variables: Symbols like x and y represent unknown quantities.

- Equations: Mathematical statements that show the equality between two
expressions, e.g., 2x + y = 10.

The Goal
- To find the specific numerical values of x and y that satisfy all the given
equations.

Types of Systems
- Linear systems: Equations where variables are raised to the first power.

- Non-linear systems: Equations involving variables raised to powers other
than one or multiplied together.

This guide focuses primarily on linear systems involving two variables.

Strategies for Finding Values of X and Y
1. Substitution Method

- Use when one equation is solved for one variable, then substitute into the
other.

2. Elimination Method

- Add or subtract equations to eliminate one variable, then solve for the
other.

3. Graphical Method

- Plot both equations on a graph; the point of intersection gives the
solution.

Step-by-Step Examples

Let’s explore each method with detailed examples.

Example 1: Solving by Substitution



Given the system:

1. Equation 1:

X +y =12
2. Equation 2: y = 2x

+ 4

Step 1: Solve one equation for one variable.

Equation 2 already solved for y:

\[y = 2x + 4 \]

Step 2: Substitute this expression into the other equation.

\[ x +y =12 \]
\[ x + (2x + 4) = 12 \]

Step 3: Simplify and solve for x.

\[ X + 2x + 4 = 12 \]

\[ 3x + 4 = 12 \]
\[ 3x = 12 - 4 \]
\[ 3x =8 \]

\[ x = \frac{8}{3} \I

Step 4: Find y using the expression from Equation 2.

2 \times \frac{8}{3} + 4 \]
\frac{16}{3} + 4 \]
\frac{16}{3} + \frac{12}{3} \I
\frac{28}{3} \]

y
y
y
y

Final Answer:

- \( x = \frac{8}{3} \)
\( y = \frac{28}{3} \)

Show Work Summary:
- Substituted y = 2x + 4 into the first equation.
- Simplified to find x.

- Substituted x back into the expression for vy.
- Expressed answers as fractions to maintain precision.

Example 2: Solving by Elimination
Given the system:

1. Equation 1: 3x - 2y =7
2. Equation 2: 2x +y =4



Step 1: Align coefficients to eliminate one variable.
Multiply Equation 2 by 2 to match the coefficients of y:

\[ 2 \times (2x + y) = 2 \times 4 \]
\[ 4x + 2y = 8 \]

Now, rewrite the system:

1. 3x - 2y
2. 4x + 2y

7
8

Step 2: Add the two equations to eliminate vy.
\[ (3x - 2y) + (4x + 2y) =7 + 8 \]

\[ 3x + 4x + (-2y + 2y) = 15 \]

\[ 7x = 15 \]

Step 3: Solve for x.

\[ x

\frac{15}{7} \1]
Step 4: Substitute x into one of the original equations to find vy.
Using Equation 2:

\[ 2x +y = 4 \]

\[ 2 \times \frac{15}{7} + y = 4 \]
\[ \frac{30}{7} + y = 4 \]

\[ y =4 - \frac{30}{7} \]

\[ y = \frac{28}{7} - \frac{30}{7} \I]
\[ y = -\frac{2}{7} \1]

Final Answer:

\frac{15}{7} \)

- \( x
-\(y = -\frac{2}{7} \)

Example 3: Graphical Solution (Conceptual)
Suppose you are given:

- Equation A: y = 2x + 1
- Equation B: y -X + 4

Plotting these two lines on coordinate axes reveals their point of
intersection.

Step 1: Graph both equations.



- Equation A: slope = 2, y-intercept = 1.
- Equation B: slope -1, y-intercept = 4.

Step 2: Find intersection point algebraically to confirm.

Set equal:

\[ 2x + 1 = -x + 4 \]
\[ 2x + x =4 - 1 \]
\[ 3x = 3 \]

\[ x =1\]

Plug x = 1 into Equation A:
\[y=2(1) +1=3\]
Solution:

- The point of intersection is at (1, 3).

Tips for Solving Systems of Equations

- Always check if one equation can be easily solved for a variable to
facilitate substitution.

- When coefficients are aligned, the elimination method is often faster.
- Keep track of your work to avoid sign errors or miscalculations.

- Verify solutions by substituting the values back into the original
equations.

- Use graphical methods as a visual confirmation but rely on algebraic
calculations for precise solutions.

Practice Problems

Try solving these systems on your own, showing all work:

1. \( x +2y =8 \) and \( 3x -y =51)

2. \( 2x + y =10 \) and \( x -y =2\)

3. \(y =3x +2\) and \( 4x + y = 20 \)
4. \( 5x - 3y = 7 \) and \( 2x + 4y = 16 \)
Conclusion

Finding the values of x and y in a system of equations is a fundamental skill
in algebra that underpins more advanced mathematical concepts. Whether you
choose substitution, elimination, or graphical methods, the key is to show



work clearly, demonstrating each step of your reasoning. This not only helps
in avoiding errors but also deepens your understanding of how these methods
work. With practice, solving for unknown variables becomes an intuitive
process that forms the foundation for tackling more complex problems in
mathematics and related fields.

Remember: Always double-check your solutions by substituting back into the
original equations. Clear work and systematic approaches are your best tools
in mastering algebraic systems.
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