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When presented with a seemingly complex system of equations, it can often appear
intimidating at first glance. However, by carefully analyzing the problem, breaking it down
into manageable parts, and applying fundamental algebraic principles, you can find the
solution efficiently. The given problem involves a system of equations with variables and
constants intertwined, specifically focusing on determining the value of \( n \) that satisfies
the system.

In this article, we will explore the problem step-by-step, clarify the meaning of the
equations involved, and provide a comprehensive guide to solving for \( n \). Whether
you're a student brushing up on algebra or someone seeking a clear explanation of
systems of equations, this guide will walk you through the process.

---

Understanding the Given System of Equations

Before diving into solving, it’s essential to interpret the problem correctly. The problem
statement appears somewhat ambiguous or contains typos, but based on typical algebraic
notation, it seems to involve the following:

- An expression involving \( P \), \( n \), and some constants.
- The phrase: "P=2np-5 = 1. 5n" likely suggests this is a multi-part equation or set of
equations.

Let’s clarify what the system might be:

Possible Interpretation of the Equations

Given the phrase, it’s reasonable to assume the system involves these equations:

1. \( P = 2np - 5 \)
2. \( P = 1.5n \)

The phrase "P=2np-5 = 1. 5n" could be interpreted as:

- \( P = 2np - 5 \)
- \( P = 1.5n \)



The goal is to find the value of \( n \) that makes these two equations true simultaneously,
i.e., when they are equal.

---

Formulating the System of Equations

Based on the above, the two equations are:

Equation 1: \( P = 2np - 5 \)

Equation 2: \( P = 1.5n \)

Since both equal \( P \), set them equal to each other to find \( n \):

\[ 2np - 5 = 1.5n \]

This is the key step—by equating the two expressions for \( P \), we can solve for \( n \).

---

Solving for \( n \): Step-by-Step Process

Let's proceed to solve the equation:

\[
2np - 5 = 1.5n
\]

Note: The variable \( p \) is still present, so unless \( p \) is known, the problem might be
incomplete. However, perhaps \( p \) is expressed in terms of \( n \) or is a constant.
Alternatively, maybe the problem intends to find \( n \) for a given \( p \).

For the sake of completeness, let's assume \( p \) is a known constant or express the
solution in terms of \( p \).

Case 1: \( p \) is a known constant

Suppose \( p \) is known, then:

\[
2np - 5 = 1.5n
\]

Rearranged:



\[
2np - 1.5n = 5
\]

Factor \( n \):

\[
n(2p - 1.5) = 5
\]

Solve for \( n \):

\[
n = \frac{5}{2p - 1.5}
\]

Therefore, for a known \( p \), the value of \( n \) that satisfies the system is:

\[
n = \frac{5}{2p - 1.5}
\]

---

Case 2: \( p \) is expressed in terms of \( n \)

If \( p \) depends on \( n \), perhaps from another part of the problem, more information is
needed. However, if the goal is to find specific numeric solutions, assigning a value to \( p
\) helps.

---

Examples of Solving for \( n \)

To better understand how the solution works, let's consider some specific values of \( p \).

Example 1: \( p = 2 \)

Plug into the formula:

\[
n = \frac{5}{2 \times 2 - 1.5} = \frac{5}{4 - 1.5} = \frac{5}{2.5} = 2
\]

Result: When \( p = 2 \), the value of \( n \) is 2.

Example 2: \( p = 1 \)

\[



n = \frac{5}{2 \times 1 - 1.5} = \frac{5}{2 - 1.5} = \frac{5}{0.5} = 10
\]

Result: When \( p = 1 \), \( n = 10 \).

Example 3: \( p = 0.75 \)

\[
n = \frac{5}{2 \times 0.75 - 1.5} = \frac{5}{1.5 - 1.5} = \frac{5}{0}
\]

Division by zero indicates that for \( p = 0.75 \), the solution is undefined—meaning no
solution exists in this case.

---

Understanding the Context and Practical
Applications

Real-World Scenarios

This type of problem appears frequently in real-world contexts such as:

- Physics: where variables represent quantities like force, mass, and acceleration, and
equations link them.
- Economics: modeling supply and demand with equations representing price and quantity.
- Engineering: designing systems where relationships between different parameters are
governed by algebraic equations.

Why Is Solving Systems of Equations Important?

Solving systems of equations enables us to find specific values of variables that satisfy
multiple conditions simultaneously. This skill is fundamental in mathematics and its
applications across various disciplines.

---

Strategies for Solving Systems of Equations

When tackling similar problems, consider these strategies:

Substitution Method: Express one variable in terms of another and substitute into
the other equations.

Elimination Method: Add or subtract equations to eliminate a variable.



Graphical Method: Plot the equations to find points of intersection visually.

Using Algebraic Manipulation: Simplify equations step-by-step to isolate
variables.

In our case, setting the two expressions for \( P \) equal and solving for \( n \) is a
straightforward substitution approach.

---

Conclusion: Final Remarks and Summary

In summary, the key to solving the given system of equations lies in understanding the
relationships between the variables and applying algebraic techniques effectively. Based
on the interpretation, the core solution involves equating the two expressions for \( P \):

\[
2np - 5 = 1.5n
\]

which simplifies to:

\[
n = \frac{5}{2p - 1.5}
\]

Provided the value of \( p \) is known, you can compute the corresponding \( n \). Be
cautious of cases where the denominator becomes zero, indicating no solution exists for
those specific values.

This problem exemplifies fundamental algebraic skills: setting equations equal, solving for
variables, and analyzing solutions for feasibility. Whether you're solving similar systems in
class or applying these techniques in real-world situations, mastering these steps will
greatly enhance your mathematical problem-solving abilities.

---

Remember: Always carefully interpret the problem statement, identify what is known and
unknown, and choose the most suitable method to find the solution efficiently.

Frequently Asked Questions



What is the value of n when the system of equations P =
2np - 5 and P = 1.5n is true?
To find n, set the two equations equal: 2np - 5 = 1.5n. Assuming P is the same in both,
solve for n accordingly.

How do I solve for n in the system P = 2np - 5 and P =
1.5n?
Since both expressions equal P, set 2np - 5 = 1.5n, then solve for n by isolating it
algebraically.

What steps are involved in determining the value of n
that satisfies the system?
First, equate the two expressions for P: 2np - 5 = 1.5n. Next, solve for n by rearranging
the equation accordingly.

Can I find a specific numeric value for n without
knowing P?
Yes, by eliminating P and solving the resulting equation for n, you can determine the value
of n that makes the system true.

Is there a general formula to solve for n in the
equations P=2np-5 and P=1.5n?
Yes. Set 2np - 5 = 1.5n and then isolate n to find its value, provided additional information
about P or p is given.

What is the significance of finding the value of n in this
system?
Finding n helps determine the specific value that satisfies both equations simultaneously,
confirming the consistency of the system.

Additional Resources
System of Equations: Unlocking the Solution to P = 2np - 5 = 1.5n

---

Introduction: The Significance of Solving Systems of Equations

In the realm of mathematics, systems of equations serve as foundational tools for solving



real-world problems, from engineering and physics to economics and computer science.
They allow us to find specific values of variables that satisfy multiple conditions
simultaneously—a process that often reveals deeper insights into the relationships within
complex systems.

Today, we explore a specific system of equations that offers an intriguing challenge: P =
2np - 5 = 1.5n. This formulation presents a layered problem requiring careful analysis to
determine the value of n that satisfies the entire system. Think of it as a puzzle where each
piece must align perfectly to unveil the solution—an engaging exercise for students,
educators, and problem-solvers alike.

---

The Core Equation: Understanding the Structure

Let's dissect the given system:

\[
P = 2np - 5 = 1.5n
\]

This expression indicates that P is equal to two different expressions:

1. 2np - 5
2. 1.5n

In essence, the system can be viewed as two equations:

\[
\begin{cases}
P = 2np - 5 \\
P = 1.5n
\end{cases}
\]

Our goal: Find the value of \( n \) that makes both equations true simultaneously.

---

Step-by-Step Analysis

1. Equating the Two Expressions for P

Since both expressions equal P, we can set them equal to each other:

\[
2np - 5 = 1.5n
\]

This fundamental step transfers the problem from a three-variable context (P, n, p) to a
two-variable relationship involving n and p. Our immediate goal is to express p in terms of



n or vice versa—whichever simplifies the problem.

2. Isolating p in Terms of n

From the equation:

\[
2np - 5 = 1.5n
\]

Rearranged:

\[
2np = 1.5n + 5
\]

Assuming \( n \neq 0 \) (since division by zero is undefined), divide both sides by \( 2n \):

\[
p = \frac{1.5n + 5}{2n}
\]

This expression defines p as a function of n:

\[
\boxed{
p(n) = \frac{1.5n + 5}{2n}
}
\]

---

Understanding the Relationship: What Does This Tell Us?

This formula indicates that p depends on n in a rational manner. Let's analyze the
behavior:

- For n ≠ 0, p is well-defined.
- As n approaches zero, p tends to infinity or negative infinity, indicating a vertical
asymptote at n = 0.
- The structure suggests that for specific n, p will be a real number, and possibly integer
or rational, depending on the values.

Practical Approach: Finding Valid n Values

Since the original problem asks: What value of n makes the system true?—we interpret
that to mean:

- Find n such that p and P satisfy the entire system.
- Possibly, p and P are real numbers; perhaps the question expects integer solutions, but
unless otherwise specified, real solutions are acceptable.



---

Exploring Specific Values of n

To identify potential solutions, it's effective to plug in various n values into the formula
and analyze the corresponding p:

| n | p(n) = (1.5n + 5) / (2n) | Comments |
|---|---------------------------|----------------------------------------|
| 1 | (1.51 + 5) / (21) = (1.5 + 5) / 2 = 6.5 / 2 = 3.25 | Valid, real number |
| 2 | (3 + 5) / 4 = 8 / 4 = 2 | Valid |
| -1 | (-1.5 + 5) / (-2) = 3.5 / (-2) = -1.75 | Valid, negative n |
| 0.5 | (0.75 + 5) / 1 = 5.75 | Valid |
| -2 | (-3 + 5) / (-4) = 2 / (-4) = -0.5 | Valid |

In all these cases, p yields real numbers, suggesting multiple solutions depending on the
context.

---

The Role of P: Calculating P for a Given n

Recall:

\[
P = 1.5n
\]

This simple relation indicates that once n is known, P is directly proportional:

- For n = 2, P = 3.
- For n = -1, P = -1.5.
- For n = 0.5, P = 0.75.

Alternatively, from the earlier expression:

\[
P = 2np - 5
\]

which should yield the same P for the p value obtained.

---

Verifying Solutions: Consistency Check

Let’s verify a specific example:

- For n = 2, p = 2, since:

\[



p = \frac{1.52 + 5}{22} = \frac{3 + 5}{4} = \frac{8}{4} = 2
\]

Calculate P:

\[
P = 1.5 2 = 3
\]

Verify with the other expression:

\[
P = 2np - 5 = 2 2 2 - 5 = 8 - 5 = 3
\]

Both expressions agree, confirming the solution's validity at n=2.

---

General Solution: How to Find All Valid n

From the analysis above, the key steps to find n include:

1. Recognize that p is expressed as:

\[
p(n) = \frac{1.5n + 5}{2n}
\]

2. For any n ≠ 0, compute p.

3. Confirm that P computed via:

\[
P = 1.5n
\]

matches:

\[
P = 2np - 5
\]

which it does, based on our derivations.

---

Special Cases and Constraints

- When n = 0: The formula for p becomes undefined due to division by zero. Let's analyze
if n=0 is a solution:



- Substitute into the original:

\[
P = 2np - 5
\]

with n=0:

\[
P = 2 0 p - 5 = -5
\]

Also,

\[
P = 1.50 = 0
\]

Since P can't be both -5 and 0, n=0 is not a valid solution.

- For n approaching zero, the p value tends to infinity, which is not practical unless the
context permits infinity—so n=0 is excluded.

---

Summary of Solutions

- All real n values satisfying the relation:

\[
p(n) = \frac{1.5n + 5}{2n}
\]

- Corresponding P:

\[
P = 1.5n
\]

- Key Valid n values:

- n = 1, p = 3.25, P = 1.5
- n = 2, p = 2, P = 3
- n = -1, p = -1.75, P = -1.5
- n = 0.5, p = 5.75, P = 0.75

These solutions demonstrate the flexibility of the system and the importance of
understanding the underlying relationships.

---



Practical Applications and Final Thoughts

This exploration highlights how systems of equations, even seemingly straightforward
ones, can reveal intricate relationships between variables. Whether you're an educator
aiming to teach students about substitution and rational functions, or a problem-solver
applying these principles in real-world contexts, mastering these techniques is invaluable.

In particular:

- Recognizing the importance of simplifying complex systems by equating expressions.
- Understanding the domain restrictions, such as avoiding division by zero.
- Using substitution to express variables in terms of others for easier analysis.
- Validating solutions through back-substitution ensures accuracy.

In conclusion, the key takeaway from this analysis is that the system:

\[
P = 2np - 5 = 1.5n
\]

is fully characterized by the relationship:

\[
p(n) = \frac{1.5n + 5}{2n}
\]

and the corresponding P:

\[
P = 1
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