5x+2y=17 3x-4y=5 Reduccin

5x+2y=17 3x-4y=5 Reduccin

When examining systems of linear equations, such as 5x + 2y = 17 and 3x - 4y = 5,
understanding how to solve them efficiently is essential. The phrase "Reduccin" appears to
refer to the process of reduction or solving these equations through methods like
substitution, elimination, or graphical interpretation. This article provides a
comprehensive guide to solving this system step-by-step, exploring various methods, and
understanding the underlying concepts to enhance your algebra skills.

Understanding the System of Equations

A system of linear equations consists of two or more equations with multiple variables,
typically x and y in two-variable systems. The goal is to find the values of the variables that
satisfy all equations simultaneously.

The given system:
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This system is consistent and has a unique solution, which can be determined through
different algebraic methods.

Methods to Solve the System

There are several techniques to solve systems like this:

e Substitution Method
e Elimination Method
¢ Graphical Method

e Matrix Method (using determinants or matrices)



In this guide, we'll focus primarily on substitution and elimination, as they are most
accessible for manual solving.

Step-by-Step Solution Using the Elimination
Method

The elimination method involves aligning equations to cancel out one variable, making it
easier to solve for the remaining variable.

Step 1: Prepare the equations for elimination

Our system:
5 + 2y = 17 (1)
3x - 4y =5 .(2)

To eliminate one variable, we need to make the coefficients of either x or y equal (with
opposite signs), so that adding the equations cancels that variable.

Step 2: Equalize coefficients of one variable

Let's eliminate y. The coefficients are 2 and -4. To make them equal in magnitude, multiply
equation (1) by 2 and equation (2) by 1:

(1) 2: 106x + 4y = 34
(2) 1: 3x - 4y =5

Now, add both equations:

(10x + 4y) + (3x - 4y) =34 + 5
This simplifies to:
(10x + 3x) + (4y - 4y) = 39

Which further simplifies to:



13x = 39

Step 3: Solve for x

Divide both sides by 13:

x=39/13 =3

Step 4: Substitute x back into one of the original
equations

Use equation (1):

5x + 2y = 17

Plug in x = 3:

5(3) + 2y = 17
15 + 2y = 17

Subtract 15 from both sides:

2y = 17 - 15 = 2

Divide both sides by 2:

y=2/2-=1

Solution to the system:

This point, (3, 1), is the solution where both equations intersect on the Cartesian plane.



Alternative Method: Substitution

The substitution method involves solving one equation for one variable and substituting
into the other.

Step 1: Solve one equation for a variable

Choose equation (2):

3x - 4y =5
Solve for x:
3x =5 + 4y

x=(5+4y) /3

Step 2: Substitute into the other equation

Substitute x into equation (1):

5x + 2y = 17

Replace x:

5 (5+4y) / 3 + 2y =17

Multiply through by 3 to clear denominator:

5(5 + 4y) + 6y = 51

Simplify:

25 + 20y + 6y = 51



Combine like terms:

25 + 26y = 51

Subtract 25 from both sides:
26y = 26

Divide both sides by 26:

y =1

Now, substitute y = 1 back into x:

x=(5+4(1)) /3=(5+4)/3=9/3=3

Solution remains the same: (x, y) = (3, 1).

Graphical Interpretation

Visualizing the system helps understand the solutions:
- Plotting 5x + 2y = 17 and 3x - 4y = 5 on the Cartesian plane.
- The point where the two lines intersect is the solution (3, 1).

- Graphs can be drawn using graph paper or digital tools like graphing calculators or
online graph plotters.

Additional Tips for Solving Systems of Equations

* Always check your solutions: Substitute back into original equations to verify.
¢ Be cautious with fractions: Simplify carefully to avoid errors.

¢ Use substitution when one equation is easily solved for a variable.



e Use elimination when coefficients are already aligned or easily manipulated.

¢ Graphical solutions are visual but less precise; best for quick
approximations.

Summary of the Solution Process

| Step | Action | Result |

| | | |

| 1 | Multiply equations to align coefficients | Achieved fory |
| 2 | Add equations to eliminate y | 13x = 39 |

| 3| Solve forx |x =3 |

| 4 | Substitute x into original equations |y = 1 |

| 5| Verify the solution | Confirmed |

Understanding "Reduccin” in Context

The term "Reduccin" appears to be a typo or variation of "reduction," referring to the
process of simplifying or reducing equations to find solutions. In algebra, reduction
techniques—such as elimination—are fundamental tools for solving systems efficiently.

Key takeaways:

- Reduction simplifies complex equations into manageable forms.
- Effective reduction leads to straightforward solutions.
- Mastery of elimination and substitution enhances problem-solving speed.

Conclusion

Solving systems of linear equations like 5x + 2y = 17 and 3x - 4y = 5 is a foundational skill
in algebra. Whether using elimination, substitution, or graphical methods, understanding
each process deepens your comprehension of linear relationships. The solution, (X, y) = (3,
1), exemplifies how these methods converge to the same result.

By practicing these techniques, you develop greater proficiency in algebra, preparing you
for more complex mathematical challenges. Remember, consistent practice and
verification are key to mastering the art of solving systems of equations.
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Frequently Asked Questions

What is the primary goal when solving the system of
equations 5x + 2y = 17 and 3x - 4y = 5?

The primary goal is to find the values of x and y that satisfy both equations simultaneously,
often by using substitution, elimination, or reduction methods.

How do you use the reduction method to solve the
system 5x + 2y = 17 and 3x - 4y = 5?

Multiply the equations by suitable numbers to align coefficients of one variable, then
subtract or add the equations to eliminate that variable, allowing you to solve for the
other.

What are the steps to reduce the system 5x + 2y = 17
and 3x - 4y = 5 to solve for x and y?

1. Multiply equations to match coefficients of a variable, 2. Add or subtract equations to
eliminate one variable, 3. Solve for the remaining variable, 4. Substitute back to find the
other variable.

Can you provide the solution to the system 5x + 2y = 17
and 3x - 4y = 5 using reduction?

Yes. Multiply the first equation by 2: 10x + 4y = 34. Keep the second equation as is: 3x -
4y = 5. Add the two equations: (10x + 4y) + (3x - 4y) = 34 + 5. Simplifies to 13x = 39, so x
= 3. Substitute x = 3 into 5x + 2y = 17: 5(3) + 2y = 17> 15+ 2y =17 -2y =2 -y = 1.

What is the importance of reducing equations when
solving a system like 5x + 2y = 17 and 3x - 4y = 5?

Reduction simplifies the system by eliminating one variable, making it easier to solve for



the remaining variable systematically.

Are there alternative methods to reduction for solving
the system 5x + 2y = 17 and 3x - 4y = 5?

Yes, methods like substitution or graphing can also be used to solve the system, depending
on the context and preference.

What does the solution (x=3, y=1) tell us about the
system 5x + 2y = 17 and 3x - 4y = 5?

It indicates that the point (3, 1) is the unique solution where both equations intersect,
satisfying both simultaneously.

How can I verify the solution (x=3, y=1) for the system
bx + 2y = 17 and 3x - 4y = 5?

Substitute x=3 and y=1 into both equations: 5(3)+2(1)=15+2=17 (true), and
3(3)-4(1)=9-4=5 (true). Since both are true, the solution is verified.

Additional Resources
Understanding and Solving the System of Equations: 5x + 2y = 17 and 3x - 4y = 5

Introduction
The system of equations represented by:

-\(5x + 2y =17))
-\(3x-4y=15))

is a classic example of a pair of linear equations in two variables. These equations are
fundamental in algebra and serve as a foundational step toward understanding systems of
equations, linear algebra, and their applications in real-world problems. This particular
system can be approached using several methods—substitution, elimination, or graphical
analysis—each offering insights into the nature of linear systems.

In this comprehensive review, we will explore the characteristics of this system, detailed
methods of solving it, interpret the solutions, analyze the implications of the solution set,
and discuss potential applications and extensions. This exploration aims to deepen
understanding and provide clarity on solving systems of equations efficiently and
accurately.



1. Mathematical Foundations of the System
1.1. Nature of Linear Systems

A system of linear equations comprises multiple linear equations involving the same set of
variables. The solution to the system is the set (often a point, a line, or a plane) where all
the equations are simultaneously satisfied.

For the system:

\[

\begin{cases}

5x + 2y = 17 \quad \text{(Equation 1)} \\
3x - 4y = 5 \quad \text{(Equation 2)}
\end{cases}

\]

the goal is to find the values of \( x \) and \( y \) that satisfy both equations simultaneously.
1.2. Geometric Interpretation

- Each of these equations represents a straight line in the xy-plane.

- The solution corresponds to the point(s) where these lines intersect.

- The intersection can be:

- A single point (unique solution)

- A line (infinitely many solutions)

- No intersection (no solution)

Given the nature of linear equations in two variables, the most common case is a single
intersection point, which indicates a unique solution.

2. Methods of Solving the System

2.1. Substitution Method

Overview: Solve one equation for one variable, then substitute into the other.
Step-by-step:

1. Solve Equation 1 for \( x\):

\[

5x + 2y = 17 \Rightarrow 5x = 17 - 2y \Rightarrow x = \frac{17 - 2y} {5}

\]

2. Substitute \( x \) into Equation 2:

\[
3 \left( \frac{17 - 2y} {5} \right) - 4y =5



\]

3. Simplify and solve for \( y \):

\[
\frac{3(17 - 2y)}{5} -4y =5
\]

\[
\frac{51 - 6y}{5} -4y =5
\]

Multiply through by 5 to clear denominators:

\[
51 - 6y - 20y = 25
\]

\[
51 - 26y = 25
\]

\[
26y = 25 - 51
\]

\[
-26y = -26
\]

\[
y = \frac{-26}{-26} =1
\]

4. Substitute \( y = 1 \) back into the expression for \( x \):

\[
x = \frac{17 - 2(1)}{5} = \frac{17 - 2}{5} = \frac{15}{5} = 3
\]

Solution via substitution:

\[

\boxed{

x =3\quady =1
}

\]

2.2. Elimination Method



Overview: Manipulate equations to eliminate one variable.
Step-by-step:
1. Multiply Equation 2 by 2 to align coefficients of \( y \):

\[
2 \times (3x - 4y) = 2 \times 5
\]

\[
6x -8y =10
\]

2. Now, write Equation 1:

\[
5x + 2y = 17
\]

3. To eliminate \( y \), multiply Equation 1 by 4:

\[
4 \times (5x + 2y) = 4 \times 17

\]

\[
20x + 8y = 68

\]

4. Add the modified equations:

\[
(20x + 8y) + (bx - 8y) = 68 + 10
\]

\[
(20x + 6x) + (8y - 8y) = 78
\]

\[

26x = 78

\]

\[

x = \frac{78}{26} = 3
\]

5. Substitute \( x = 3\) into Equation 1:

\[



5(3) + 2y = 17
\]

\[

154+ 2y =17
\]

\[

2y = 2

\]

\[

y=1

\]

Solution confirms:
\[

x=3\quady =1
\]

3. Graphical Analysis
Plotting both lines:

- Line 1: \( 5% + 2y = 17 \)
-Line 2: \(3x-4y =5)

The intersection point, based on algebraic solutions, is at \( (3, 1) \). Graphically, this point

is where the two lines cross, confirming the unique solution. This visual approach is
helpful for understanding the nature of the solution and verifying algebraic results.

4. Solution Set and Its Implications
4.1. Unique Solution

The system has a unique solution: \( (3, 1) \). This indicates the lines are neither parallel
nor coincident but intersect at exactly one point.

4.2. Significance in Real-world Applications
- Engineering: Finding specific parameters that satisfy multiple linear constraints.
- Economics: Equilibrium points where supply equals demand under different conditions.

- Physics: Determining intersection points of linear force vectors or trajectories.

4.3. Consistency and Dependence



- The system is consistent (has at least one solution).

- It is independent (not multiple equations representing the same line).

- The solution is unique, emphasizing the importance of proper coefficients to avoid
indeterminacy.

5. Advanced Analysis and Extensions
5.1. Matrix Representation and Determinants
Expressing the system in matrix form:

\[

A =
\begin{bmatrix}
5& 2\

3&-4
\end{bmatrix},
\quad
\mathbf{x} =
\begin{bmatrix}
x \\

y
\end {bmatrix},

\quad
\mathbf{b} =
\begin{bmatrix}
17\

5

\end {bmatrix}
\]

The system is solvable if the determinant of \( A \) is non-zero:

\[
\det(A) = (5)(-4) - (2)(3) = -20-6 = -26 \neq O
\]

Since the determinant is non-zero, the system has a unique solution, consistent with
previous calculations.

5.2. Cramer's Rule Application

Using determinants to find \( x\) and \( y \):

\[

x = \frac{\det(A x)}{\det(A)}, \quad y = \frac{\det(A y)}{\det(A)}
\]

where:



\[

Ax=
\begin{bmatrix}
17 & 2 \\

5&-4
\end{bmatrix},
\quad

Ay=
\begin{bmatrix}
5& 17\

3&5
\end{bmatrix}
\]

Calculations:

\[

\det(A x) = (17)(-4) - (2)(5) = -68 - 10 = -78
\]

\[

\det(A_y) = (5)(5) - (17)(3) = 25 - 51 = -26
\]

Thus:

\[

x = \frac{-78}{-26} = 3, \quad y = \frac{-26}{-26} =1
\]

Matching previous solutions, confirming the solution's correctness.

6. Practical Applications

6.1. Engineering Design

Designing systems with multiple constraints often leads to linear systems. For example, in
electrical engineering, balancing currents or voltages can translate into equations similar
to this system.

6.2. Business and Economics

In optimizing profit or minimizing costs, constraints are modeled as linear equations.
Solving such systems helps identify optimal solutions under multiple conditions.

6.3. Computer Graphics and Geometry

Line intersections are fundamental in rendering algorithms, collision detection, and
geometric computations.



7. Common Challenges and Troubleshooting
7.1. Parallel Lines and No Solution

If the determinant were zero and the equations inconsistent, the system would have no
solution, representing parallel lines.

7.2. Infinite Solutions
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