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Understanding how to manipulate equations and find solutions is a fundamental aspect of algebra. In
this article, we will explore the equation X + 3y = 25, learn how to express y in terms of x, and
determine the two solutions of this equation. Whether you're a student working on algebra homework

or someone interested in mathematical problem-solving, this comprehensive guide will walk you

through each step with clarity.

Rearranging the Equation to Write Y in Terms of X

The given equation is:
X+3y=25

Our goal here is to isolate y on one side of the equation so that y is expressed explicitly in terms of x.

This process involves basic algebraic operations: subtraction and division.

Step 1: Subtract X from Both Sides

To begin, subtract x from both sides:

X +3y-X=25-X



This simplifies to:

3y = 25 - X

Step 2: Divide Both Sides by 3

Next, divide both sides of the equation by 3 to solve for y:
3y/3=(25-X)/3
This yields the expression:

y=(25-X)/3

Result: Y in Terms of X

Therefore, the equation expressed with y in terms of x is:
y=(25-x)/3

This formula allows you to compute y for any given value of x. It also helps in graphing the line

represented by the original equation.

Finding the Two Solutions of the Equation

In the context of algebra, solutions to an equation like X + 3y = 25 are often considered as points (X,

y) that satisfy the equation. Since this is a linear equation with two variables, there are infinitely many



solutions. However, the phrase "two solutions" generally refers to specific solutions, often obtained by

assigning particular values to one variable and solving for the other.

Approach to Find Two Solutions

To find specific solutions:
1. Choose two distinct values for x.

2. Calculate the corresponding y values using the formula y = (25 - x) / 3.

3. Record the (x, y) pairs as solutions.

Example 1: Solution when x = O

- Substitute x = 0 into the formula:
y=(25-0)/3=25/3833
- First solution:

(0, 25/3) or approximately (0, 8.33)

Example 2: Solution when x = 6

- Substitute x = 6 into the formula:

y=(25-6)/3=19/3|:|6.33



- Second solution:

(6, 19/3) or approximately (6, 6.33)

Summary of the Two Solutions

| x|y =(25-x)/ 3| Approximate y value |

|-=-] | I
| 0] (25-0)/3 =25/3|8.33 |

|6 (25-6)/3 = 19/3 | 6.33 |

These solutions are points on the line represented by the equation, and any of these points satisfy the

original equation.

Additional Methods to Find Solutions

While choosing specific x-values is straightforward, there are other approaches or considerations:

Graphical Interpretation

Plotting the line y = (25 - x) / 3 on a coordinate plane allows visual identification of solutions. Every

point on the line is a solution, and specific points can be selected based on the x-axis.

Finding Integer Solutions

If you prefer solutions with integer coordinates, set x to values such that (25 - x) is divisible by 3:



- For example, x = 1:
y=(25-1)/3=24/3=8

Solution: (1, 8)

y=(25-4)/3=21/3=7

Solution: (4, 7)

y=(25-7)/3=18/3=6
Solution: (7, 6)

This process helps find solutions with neat integer values.

Understanding the Nature of the Equation

The equation X + 3y = 25 represents a straight line. It is a linear equation in two variables, and its

graph is a straight line in the coordinate plane. The solutions (x, y) are all points lying on this line.

What Does the Equation Tell Us?

- The slope of the line is -1/3, because the equation can be written as:



y =-(1/3) x + (25/3)
- The y-intercept is at (0, 25/3).

- For every increase of 3 in x, y decreases by 1.

Applications of Such Equations

Understanding how to manipulate and interpret linear equations like X + 3y = 25 has practical

applications in various fields:
- Economics: Modeling relationships between two variables, such as cost and quantity.
- Engineering: Analyzing systems with linear relationships.

- Physics: Describing motion or other phenomena with linear equations.

- Data Analysis: Fitting linear models to data points.

Summary and Key Takeaways

- To express y in terms of x, rearrange the equation:

y=(25-x)/3

- You can find specific solutions by choosing values for x and calculating y accordingly.
- The equation represents a straight line, with infinitely many solutions.

- For integer solutions, choose x values that make (25 - x) divisible by 3.



- Understanding these solutions enhances your grasp of linear equations and their graphical

representations.

Final Thoughts

Mastering how to manipulate equations like X + 3y = 25 and find their solutions is essential for
progressing in algebra. Whether you're solving for a particular variable or plotting the equation, these
skills form the foundation for more advanced mathematical concepts. Remember, expressing y in

terms of x simplifies understanding the behavior of the line and facilitates finding specific solutions.

If you're practicing algebra, consider exploring various values of x to see how y responds, and try
graphing the line for a visual understanding. With consistent practice, you'll develop confidence in

handling linear equations and solving them efficiently.
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Frequently Asked Questions

How do | express y in terms of x from the equation X + 3Y = 259

To express y in terms of x, subtract x from both sides to get 3Y = 25 - X, then divide both sides by 3,
resulting in Y = (25 - X) / 3.
What are the two solutions of the equation X + 3Y = 259

The equation represents a line, which has infinitely many solutions. However, if you set specific values

for x, you can find corresponding y values. For example, when x = 0, y = 25/3; when x = 25, y = 0.



Can you find the intercepts of the equation X + 3Y = 252

Yes. The x-intercept occurs wheny = 0: X + 0 = 25, so X = 25. The y-intercept occurs when x = 0: 0 +
3Y =25,s0Y = 25/3.

How do | find the two particular solutions for specific x values?

Choose specific x values, then substitute into Y = (25 - X) / 3. For example, if x = 6, then y = (25 -

6)/3 = 19/3. If x = 9, then y = (25 - 9)/3 = 16/3.

Is the equation X + 3Y = 25 linear, and what does that imply about
its solutions?

Yes, it is a linear equation, which means it has infinitely many solutions forming a straight line in the
coordinate plane.

How can | graph the equation X + 3Y = 25°?

Find the intercepts: x-intercept at (25, 0) and y-intercept at (0, 25/3). Plot these points and draw a
straight line through them to graph the equation.

Are there any restrictions on the values of x and y for this equation?

Since it's a linear equation with real numbers, x and y can be any real numbers satisfying the

equation, with no specific restrictions.

Additional Resources

If X +3Y = 25: Write Y in Terms of X and Also Find the Two Solutions of This Equation

Mathematics often presents us with equations that at first glance seem straightforward but, upon closer

inspection, reveal layers of complexity and insight. One such linear equation, X + 3Y = 25, serves as



an excellent case study for understanding the relationship between variables and the methods to find
solutions that satisfy the given constraints. This article delves into the intricacies of rewriting the
equation to express Y in terms of X, explores the general solutions, and investigates the nature and

number of solutions that exist within different contexts.

Understanding the Equation: X + 3Y = 25

At its core, the equation X + 3Y = 25 is a linear equation in two variables—X and Y. It graphically
represents a straight line in the XY-plane, where each point (X, Y) lying on this line satisfies the

equation.

Key Characteristics:

- The equation is linear, with coefficients 1 for X and 3 for Y.

- Its slope and intercepts determine the line's position and orientation.

- There are infinitely many solutions, each corresponding to a point on the line.

Before proceeding to manipulate and analyze the equation, it is essential to understand the algebraic

principles underpinning such linear equations.

Rearranging the Equation: Expressing Y in Terms of X

Transforming the equation to express Y explicitly as a function of X allows for easier analysis and

visualization.



Step-by-step derivation:

Given:

\[ X +3Y =251\]

Subtract X from both sides:

\[3Y =25-X\]

Divide both sides by 3:
\['Y = \frac{25 - X}3} \]

Result:

\[ \boxed{Y = \frac{25 - X}3}} \]

This form indicates that for any real value of X, the corresponding value of Y can be computed directly.
It also emphasizes the linear relationship: Y decreases linearly as X increases, with a slope of -1/3 and

a Y-intercept at 25/3 (when X=0).

Graphical Interpretation and the Family of Solutions

Plotting the line X + 3Y = 25 reveals an infinite set of solutions, each corresponding to a point on the

line.

Plotting intercepts:

- X-intercept: Set Y=0, then solve for X:



\[

X + 3(0) = 25 \Rightarrow X=25

\

- Y-intercept: Set X=0, then solve for Y:

\[

0 + 3Y=25 \Rightarrow Y=\frac{25}{3} \approx 8.33
\]

These points (25,0) and (0, 8.33) can be plotted to sketch the line, illustrating the continuous set of

solutions.

Finding Specific Solutions: The Two Solutions of the Equation

The phrase "the two solutions" can be interpreted in multiple contexts—either as specific solutions for
particular values of X or as solutions to related equations derived from the original. Since the original
equation is linear, it has infinitely many solutions; however, if we're to find particular solutions where X

and Y are integers, or satisfy additional constraints, the problem becomes more nuanced.

Solution 1: When X is a given value

Suppose we choose specific X values:
- Example 1: X =0
\[

Y = \frac{25 - 0}{3} = \frac{25}{3} \approx 8.33
\]



Solution: (0, 8.33)

- Example 2: X =10

\[

Y = \frac{25 - 1013} = \frac{15}{3} = 5
\]

Solution: (10, 5)

These demonstrate how selecting particular X values yields corresponding Y solutions.

Solution 2: When seeking integer solutions

To find integer solutions (X, Y), the value of \( 25 - X \) must be divisible by 3:
\[

25 - X \equiv 0 \pmod{3}

\]

Since 25 modulo 3 is:

\[

25 \div 3 = 8 \text{ remainder } 1 \Rightarrow 25 \equiv 1 \pmod{3}

\]

Thus:

\[
1 - X \equiv 0 \pmod{3} \Rightarrow X \equiv 1 \pmod{3}



\]

Therefore, all integer X values where X D 1 mod 3 will yield integer Y:
- For example, X = 1:

\[

Y = \frac{25 - 13} = \frac{24}{3} = 8
\]

Solution: (1, 8)

- For example, X = 4:

\[

Y = \frac{25 - 4}{3} = \frac{21}{3} = 7
\]

Solution: (4, 7)

- For example, X = 7:

\[

Y = \frac{25 - 7}{3} = \frac{18{3} = 6
\]

Solution: (7, 6)

This pattern continues for all X D 1 mod 3, with Y decreasing by 1 each time.



Analyzing the Nature of the Solutions

Given the linear nature of the equation:

- Infinite solutions: The line X + 3Y = 25 contains infinitely many solutions in the real numbers.

- Integer solutions: These are discrete points where X [l 1 mod 3, and Y is an integer as derived
above.

- Particular solutions: For specified X values, Y can be computed directly, providing a particular

solution pair.

Exploring Related Equations and Constraints

In an educational or research context, equations like X + 3Y = 25 often appear as parts of systems or

as constraints within more complex models.

System of equations example:

Suppose we are given:

\[
\begin{cases}
X+3Y =25\
2X-Y =10
\end{cases}

\



Solving this system yields specific solutions:

- From the first:

\[
Y = \frac{25 - X}{3}
\]

- Substitute into the second:

\[
2X - \left(\frac{25 - X}{3}\right) = 10
\]

Multiply through by 3:

\[

BX - (25 - X) = 30

\

Simplify:

\[

6X - 25 + X = 30 \Rightarrow 7X = 55 \Rightarrow X = \frac{55}{7}

\

Plug X back into Y:

\[
Y = \frac{25 - \frac{65}7}3} = \frac{\frac{175}7} - \frac{B5}{7}}{3} = \frac{\frac{120}{7}}{3} =
\frac{120K7} \times \frac{1}{3} = \frac{40}{7}



\]
Solution:

\[
\boxed{
X = \frac{55}{7} \approx 7.86, \quad Y = \frac{40}{7} \approx 5.71

}
\

This illustrates how adding more constraints leads to unique solutions, contrasting with the infinitely

many solutions of a single linear equation.

Conclusion: Significance and Applications of the Equation

Understanding the equation X + 3Y = 25 and how to manipulate it to express Y in terms of X is

foundational in algebra and has broad applications:

- Graphical analysis: Visualizing solutions as a line helps in understanding relationships between
variables.

- Problem-solving: Selecting specific X values allows for targeted solutions, critical in real-world
applications such as economics, engineering, and data modeling.

- Integer solutions: Recognizing divisibility conditions like X [l 1 mod 3 aids in finding discrete solutions

relevant in combinatorics and discrete mathematics.

In essence, this equation exemplifies the core principles of linear algebra, demonstrating how simple
equations can generate rich solution sets and insights. Whether used in pure mathematics or applied

contexts, mastering the techniques to analyze such equations remains essential for students,



educators, and researchers alike.

Final Remarks: The exploration of X + 3Y = 25 underscores the importance of algebraic manipulation,
graphical interpretation, and solution analysis. By understanding how to express Y in terms of X and
identifying solutions under various constraints, we deepen our grasp of linear relationships and their

implications across scientific disciplines.
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