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Are you struggling to understand the relationship between the two equations:
-45x - 30y = 3045

and

-45x - 17y = 17

You're not alone! Many students and math enthusiasts encounter these types of systems of equations
and wonder how to solve them efficiently. In this article, we'll explore how to interpret, analyze, and
solve these equations step-by-step, providing clarity and practical methods to find the values of x and
y. Whether you're tackling homework, preparing for exams, or just interested in algebraic problem-
solving, this guide will help you navigate through similar equations with confidence.

Understanding the Equations

Before diving into solutions, it's essential to understand what these equations represent and how they
relate to each other.

What are these equations?

The given system consists of two linear equations:

1. -45x - 30y = 3045
2. -45x - 17y = 17

They involve two variables, x and y, and are linear because each term is either a constant or a
product of a constant and a variable raised to the first power.

Why are these equations important?

Solving such systems allows us to find the specific values of x and y that satisfy both equations
simultaneously. These solutions can represent real-world relationships, such as costs, distances, or
other quantities in applied problems.

Approach to Solving the System of Equations



There are several methods to solve systems of linear equations:
- Substitution Method

- Elimination Method

- Graphical Method

- Matrix Method (using determinants or matrices)

For this particular system, the elimination method is often straightforward because the coefficients of
x are the same in both equations.

Using the Elimination Method

The elimination method involves manipulating the equations to eliminate one variable, making it
easier to solve for the other.

Step-by-Step Solution Using Elimination

Let's go through the process step by step.

Step 1: Write down the equations
Equation 1:

-45x - 30y = 3045
Equation 2:

-45x - 17y = 17

Step 2: Subtract the second equation from the first

Subtract Equation 2 from Equation 1 to eliminate x:
(-45x - 30y) - (-45x - 17y) = 3045 - 17

Simplify each side:

-45x - 30y + 45x + 17y = 3028

Combine like terms:

(-45x + 45x) + (-30y + 17y) = 3028

0 + (-13y) = 3028

Result:



-13y = 3028

Step 3: Solve for y
Divide both sides by -13:

y = 3028 /-13

Calculate:

3028 + 13 = 232.615

Since 13 x 232 = 3016, and 13 x 233 = 3029, we see that:
3028 + 13 = 232.615..., so

y = -232.615

Alternatively, keep it as an exact fraction:

y =-3028/13

Step 4: Substitute y back into one of the original equations to
solve for x
Let's pick Equation 2:

-45x - 17y = 17
Substitute y = -3028/13:

-45x - 17(-3028/13) = 17

Simplify:

-45x + (17 x 3028) / 13 =17

Calculate numerator:

17 x 3028 = 17 x 3000 + 17 x 28 = 51000 + 476 = 51476
So:

-45x + 51476 /13 =17

Express 17 as a fraction with denominator 13:

17 =221/13



Now, the equation becomes:

-45x + 51476 /13 =221/13

Subtract 51476 / 13 from both sides:

-45x = (221/13) - (51476 /13) = (221 - 51476) / 13
Calculate numerator:

221 -51476 = -51255

So:

-45x = -51255/13

Divide both sides by -45:

X = (-51255/13) + (-45) = (-51255/ 13) x (-1 / 45)

Simplify:

x =(51255/13) x (1/45)

Calculate numerator:

51255 /13 = 3943.846 (but let's keep it as an exact fraction)
Note that 51255 and 13 are integers; 13 divides 512557
Check:

13 x 3943 = 13 x 3943 = 51259, which is slightly over 51255, so 13 does not divide 51255 evenly.
Alternatively, write as a product:

x = (51255) /(13 x 45) = 51255 /585

Now, check if numerator and denominator can be simplified:
Calculate GCD of 51255 and 585:

- 585 factors: 3 x 5 x 3 x 13 (since 585 = 3 x 5 x 3 x 137 Let's factor 585):
585 + 3 =195

195 + 3 =65

65 +5=13

13 is prime.



So, 585 factorsas 3 x 3 x 5x 13 =9 x 65
Now, 51255:

Let's factor 51255:

Divide by 3:

51255 + 3 =17085

Divide 17085 by 3:

17085 + 3 = 5695

Factor 5695:

5695 + 5 =1139

Factor 1139:

1139 + 13 = 87.61 (not exact), but 13 x 87 = 1131, so no.
Check 1139 + 13:

13 x 87 = 1131

1139 - 1131 = 8, so not divisible by 13.
Try 17:

17 x 67 = 1139

Yes! So, 1139 = 17 x 67

Thus, the prime factorization of 51255:
51255 =3 x 3 x5 x 17 x 67

Similarly, denominator:
585=3x3x5x13

Compare common factors:

- Both numerator and denominator share 3 x 3 x 5 =45
So, GCD is 45.

Divide numerator and denominator by 45:

51255 + 45:



45 x 1139 = 51255 (since 45 x 1139 = 51255), matching earlier.
Similarly, 585 + 45:

45 x 13 =585

So, simplified form:

x =(51255/45) /(585 /45) =1139/13
Therefore, the exact value:

x=1139/13

Which simplifies to approximately 87.615.
Final solutions:

-y =-3028/13 = -232.615
-x=1139/13 = 87.615

Summary:

" plaintext

x=1139/13 = 87.615
y =-3028/13 = -232.615

Interpreting the Solutions

The solutions indicate the specific values of x and y that satisfy both equations simultaneously. In
real-world applications, these values can represent quantities such as costs, distances, or other
measurable factors, depending on the context.

Note on Exact vs. Approximate Solutions

Expressing solutions as fractions maintains mathematical precision, especially useful in theoretical
contexts. Approximations, such as decimal forms, are helpful for quick calculations or when applying
to real-world data.

Additional Methods and Tips

While the elimination method worked well here, other approaches may be more suitable depending
on the problem.



Graphical Method

Plot each equation on a coordinate plane and identify the intersection point. This visual approach
provides intuitive understanding but is less precise unless using graphing technology.

Substitution Method

Solve one equation for one variable and substitute into the other. Useful when one variable is already
isolated or easily expressed.

Using Matrices

For larger systems, matrix operations like Gaussian elimination or using determinants can be efficient.

Common Mistakes to Avoid

- Forgetting to check solutions by plugging back into original equations.
- Mixing signs during subtraction or addition.

- Overlooking the need to simplify fractions.

- Assuming solutions exist without verifying consistency.

Conclusion

Solving systems of linear equations like:
-45x - 30y = 3045

and

Frequently Asked Questions

What is the correct way to interpret the equation '-45x - 30y =
3045x - 17y = 177

The equation appears to be a typo or improperly formatted. It likely represents two separate
equations: '-45x - 30y = 17' and '3045x - 17y = 17'. Clarify the equations before solving.

Are the given equations '-45x - 30y = 17' and '3045x - 17y =



17' solvable simultaneously?

Yes, if interpreted as two separate equations, they form a system that can be solved simultaneously
for x andy.

How do | solve the system of equations: '-45x - 30y = 17' and
'3045x - 17y = 17"7?

Use methods like substitution or elimination. For example, multiply the first equation to align
coefficients and subtract to find one variable, then substitute back to find the other.

What is the solution to the system '-45x - 30y = 17' and
'3045x - 17y = 17"7?

Solving the system yields x = 0 and y = -17/30.

Can | use matrix methods to solve these equations?

Yes, representing the system as a matrix and applying methods like Gaussian elimination or matrix
inversion will help find the solution.

Is there any common mistake to avoid when solving such
systems?

Ensure the equations are correctly interpreted and correctly aligned. Watch out for sign errors and
algebraic mistakes during elimination or substitution.

What does the solution tell us about the relationship between
x and y?

The solution x=0 and y=-17/30 indicates a specific point satisfying both equations, showing their
intersection point if viewed graphically.

What if the equations are not consistent or lead to no
solution?

It would mean the lines are parallel and do not intersect; the system has no solution. Double-check
the equations for typos or inconsistencies.

How can | verify my solution to the system of equations?

Substitute the found values of x and y back into both original equations to check if both sides are
equal.



What tools or software can help solve such systems quickly?

Graphing calculators, algebra software like WolframAlpha, GeoGebra, or online equation solvers can
efficiently solve systems of equations.

Additional Resources
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In the realm of algebra, equations serve as the fundamental building blocks that help us understand
relationships between variables. The intriguing string of equations, -45x - 30y = 3045x - 17y = 17,
presents an interesting challenge that beckons mathematicians, students, and enthusiasts alike to
decipher its meaning and solution. This article aims to dissect this expression, interpret its structure,
and guide you through the process of solving such systems of equations. By the end, you will not only

understand how to approach this specific problem but also gain insights into solving similar algebraic
puzzles.

Understanding the Equation: Breaking Down the Expression

The given statement appears as:

-45x - 30y = 3045x - 17y = 17

At first glance, this might seem like a straightforward algebraic statement, but its structure warrants
closer inspection. It appears to combine two equations, possibly linked via an equality, into a single
expression.

Key observations:

- The expression involves two separate equations connected by an equal sign: -45x - 30y and 3045x -
17y.

- Both expressions are set equal to 17, suggesting a system of equations.

Possible interpretations:

1. A chain of equalities:

The statement might be read as:

\[

-45x - 30y = 3045x - 17y = 17
\]

implying that:

\[

-45x - 30y = 17

\]



and

\[

3045x - 17y = 17

\]

2. A typo or formatting issue:

Sometimes, in casual or rushed writing, the equations may get jumbled. The intended form could be:

\[
-45x - 30y = 17
\]

and

\[
3045x - 17y = 17
\]

Given the context and common algebraic practices, the second interpretation is likely correct: the
statement represents a system of two equations.

Formulating the System of Equations
Assuming the correct form is:

1. Equation 1:
\[-45x - 30y = 17\]

2. Equation 2:
\[3045x - 17y = 17\]

This is a classic linear system with two equations and two variables. The goal is to find the values of x
and y that satisfy both simultaneously.

Step-by-Step Solution Strategy

To solve the system, algebraists typically use methods such as substitution, elimination, or matrix
approaches. Here, elimination appears straightforward due to the structure of coefficients.

Step 1: Simplify the equations where possible
Equation 1:

\[
-45x - 30y = 17



\]

Equation 2:

\[
3045x - 17y = 17
\]

Note that the coefficients in the first equation are divisible by 15:

\[
-45x = -15 \times 3x
\]
\[
-30y = -15 \times 2y
\]

But unless it simplifies the calculation, perhaps it's better to work directly.

Step 2: Eliminate one variable
To eliminate y, align the coefficients of y in both equations.

- The coefficients are \(-30\) and \(-17\).
- The least common multiple (LCM) of 30 and 17 is 510.

Multiply Equation 1 by 17:

\[

17 \times (-45x - 30y) = 17 \times 17
\]

\[

-765x - 510y = 289

\]

Multiply Equation 2 by 30:

\[

30 \times (3045x - 17y) = 30 \times 17
\]

\[

91350x - 510y = 510

\]

Now, subtract the two resulting equations to eliminate y:

\[
(-765x - 510y) - (91350x - 510y) = 289 - 510

\]



Simplify:

\[
-765x - 510y - 91350x + 510y = -221

\]
Notice that \(-510y + 510y = 0\), so they cancel out. The equation reduces to:

\[
-765x - 91350x = -221
\]

Combine like terms:

\[
-92115x = -221
\]

Solve for x:

\[

x = \frac{-221}{-92115} = \frac{221} {92115}

\]

Simplify the fraction:

- Both numerator and denominator are divisible by 1; check for common factors.

Divide numerator and denominator by 1 (no further simplification):

\[
x =\frac{221}{92115}
\]

While this fraction can be approximated, the exact form suffices for now.

Step 3: Find y using the value of x
Plug x back into one of the original equations, say Equation 1:

\[
-45x - 30y = 17
\]

Substitute x = 221/92115:

\[
-45 \times \frac{221}{92115} - 30y = 17
\]



Calculate:

\[

- \frac{45 \times 221}{92115} - 30y = 17
\]

\[

-\frac{9945}{92115} - 30y = 17

\]

Simplify numerator:

-45 221 = 9945

Now, note that 9945 and 92115 have a common factor:
Divide numerator and denominator by 15:

\[
\frac{9945 + 15}{92115 + 15} = \frac{663}{6141}
\]

Thus,

\[
-\frac{663}{6141} - 30y = 17
\]

Isolate y:

\[
-30y = 17 + \frac{663} {6141}

\]

Express 17 as a fraction with denominator 6141:

\[
17 = \frac{17 \times 6141}{6141} = \frac{104397}{6141}

\]

Add:

\[
-30y = \frac{104397}{6141} + \frac{663}{6141} = \frac{104397 + 663}{6141} =
\frac{105060} {6141}

\]

Divide both sides by \(-30\):

\[
y = - \frac{105060} {6141 \times 30}



\]

Calculate denominator:

\[
6141 \times 30 = 184,230
\]

So,

\[

y = -\frac{105060} {184,230}

\]

Simplify numerator and denominator:

Divide numerator and denominator by 30:

\[

\frac{105060 + 30}{184,230 + 30} = \frac{3502}{6134}
\]

Further simplification:

- Both are divisible by 2:

\[
\frac{3502 + 2}{6134 + 2} = \frac{1751}{3067}
\]

Thus, the solution is:

\[
x =\frac{221}{92115}
\]
\[

= -\frac{1751}{3067}
\]

Summary of the Solution
The solutions to the system:

\[

\boxed{

\begin{cases}

x =\frac{221}{92115} \\
= -\frac{1751}{3067}

\end{cases}



are precise fractions that satisfy both original equations.

Interpreting the Result and Real-World Implications

While the algebraic solution might seem purely theoretical, understanding such systems has practical
applications across various fields:

- Engineering: Calculating parameters where multiple constraints must be satisfied simultaneously.
- Economics: Modeling relationships between variables like supply and demand.
- Computer Science: Designing algorithms that solve systems of equations efficiently.

The process also highlights the importance of algebraic manipulation skills, especially when dealing
with large coefficients and fractions.

Common Challenges and Tips in Solving Similar Systems

- Handling large coefficients: Simplify equations early or scale to reduce complexity.

- Keeping track of fractions: Use common denominators to combine terms efficiently.

- Checking solutions: Always substitute solutions back into original equations to verify correctness.
- Dealing with inconsistent systems: Sometimes, equations may be contradictory, indicating no
solution exists.

Final Thoughts

The initial cryptic statement, -45x - 30y = 3045x - 17y = 17, exemplifies the beauty and complexity of
algebraic systems. Through logical deduction and systematic solving, we uncovered the precise
values of x and y. This process underscores the importance of clarity in equation formulation and the
power of algebra to solve real-world problems. Whether you're a student tackling your first systems or
a professional solving complex models, mastering these techniques is invaluable.

If any of you can answer this puzzle or apply similar methods to your own challenges
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