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When faced with an algebraic expression such as 5i + 7i = n, many students and math enthusiasts
wonder: What is the answer for n? This question might seem straightforward, but understanding
how to manipulate and combine like terms is essential in solving such problems. In this article, we
will explore the concept of combining imaginary terms, how to find the value of n, and the broader

context of complex numbers. Whether you're studying for an exam or just brushing up on algebra,
this comprehensive guide will clarify the process and provide insights into solving similar equations.

Understanding the Components of the Equation

Before diving into the solution, it's important to understand what the equation 5i + 7i = n
represents.

What is the Imaginary Unit 'i'?

The letter i in mathematics signifies the imaginary unit, defined as the square root of -1:

e i=+v(1)
e [t is the fundamental building block of complex numbers.

e Complex numbers are written in the form a + bi, where a and b are real numbers.

Combining Like Terms in Complex Numbers

In algebra, like terms are terms that have the same variable raised to the same power. For
imaginary parts:

e Terms with 'i' are combined by adding or subtracting their coefficients.

¢ Constants are combined separately.

e For example, 3i + 4i = 7i.

In the given equation, both terms involve the imaginary unit 'i', which means they are like terms and
can be combined directly.



Solving the Equation: How to Find n

The process of solving 5i + 7i = n is straightforward once you understand combining like terms.

Step 1: Combine the Coefficients of 'i'

Since both terms are multiples of 'i', you add their coefficients:

e 5+7=12

So,

Si + 71i=12i

Step 2: Express the Result in Terms of n

The original equation states:

S5i+7i=n

Replacing the left side with the combined value:
12i=n

Therefore,

n = 12i

This is the solution for n in terms of the imaginary unit.

Interpreting the Result: What Does n Equal?

The value of n is a complex number with zero real part and a coefficient of 12 in front of 'i".
Specifically:

en=0+12i

e This means n is purely imaginary.

e In the complex plane, it corresponds to the point (0, 12).



Understanding this helps in visualizing the solution and knowing that n is not a real number but an
imaginary one.

Additional Insights Into Complex Number Operations

While this problem is straightforward, exploring the broader context of complex numbers can
deepen understanding.

Adding Complex Numbers

Adding complex numbers involves combining their real and imaginary parts separately:

e For example, (a + bi) + (c+di) =(a+c) + (b + d)i

« This principle applies to the problem at hand, where the real parts are zero, and the imaginary
parts are summed.

Multiplying Complex Numbers

Multiplication involves FOIL (First, Outer, Inner, Last):

e For example, (a + bi) (c + di) = ac + adi + bci + bdi™2

e Recall that i”2 = -1, which affects the calculation.

Complex Conjugates and Their Uses

The conjugate of a complex number a + bi is a - bi. It is used in:

e Rationalizing denominators

¢ Calculating magnitude and phase



Common Mistakes to Avoid When Solving for N

Understanding potential pitfalls helps prevent errors.

1. Forgetting that 'i' is not a variable but an imaginary unit

- Do not treat 'i' as a variable to be solved for; it is a constant with i™2 = -1.

2. Failing to combine like terms properly

- Always add coefficients of like terms—constants with constants, imaginary parts with imaginary
parts.

3. Misinterpreting the solution as a real number

- Recognize that the solution involves imaginary units unless specified otherwise.

Applications of the Solution in Real-World Contexts

Complex numbers are not just theoretical constructs—they have practical applications across
various fields.

Electrical Engineering

- Complex numbers model AC circuits, where impedance and phase differences involve imaginary
components.

Signal Processing

- Fourier transforms utilize complex numbers to analyze signals in the frequency domain.

Quantum Physics

- Wave functions and quantum states often involve complex probability amplitudes.

Summary and Final Thoughts

To conclude, the algebraic expression 5i + 7i = n simplifies to n = 12i. This straightforward addition
of like terms underscores the importance of understanding the properties of imaginary numbers and
complex algebra. Recognizing that 'i' behaves as a constant with the property i~2 = -1 allows for



accurate manipulation and solution of equations involving complex terms.

Whether you are solving simple algebra problems or tackling advanced topics in engineering and
physics, understanding how to combine and work with imaginary numbers is fundamental.
Remember, the key steps involve identifying like terms, adding their coefficients, and expressing the
result in the standard complex form a + bi.

In summary:

e Identify that both terms are imaginary parts involving 'i'.
e Combine the coefficients: 5 + 7 = 12.
e Express the sum as 12i.

e Therefore, the solution for n is n = 12i.

This simple yet crucial concept forms the foundation for understanding complex number operations
and their applications across science and engineering disciplines.

If you're looking to deepen your understanding of complex numbers or need solutions to similar
equations, remember that the key is recognizing like terms and applying the properties of 'i'. With
practice, solving such equations becomes intuitive and an essential part of mastering algebra and
higher mathematics.

Frequently Asked Questions

What is the value of N in the equation 5i + 7i = N?

N equals 12i because 5i + 7i = (5 + 7)i = 12i.

How do you combine like terms in the expression 5i + 7i?

You add the coefficients of i, so 5i + 7i = (5 + 7)i = 12i.

Is N a real number or a complex number in this equation?

N is a complex number, specifically a real multiple of i, equal to 12i.

Can the answer for N be simplified further?

No, since 5i + 7i simplifies directly to 12i, which is already in simplest form.



What mathematical concept is used to solve 5i + 7i = N?

The concept used is combining like terms, which involves adding coefficients of the same variable.

Does the value of N depend on any other variables?

No, N is directly calculated as 12i, based solely on the coefficients given.

Is the answer for N unique in the equation 5i + 7i = N?

Yes, N is uniquely determined as 12i in this context.

Can this method be applied to other similar equations like 3j +
4j?

Yes, you simply add the coefficients: 3j + 4j = 7.

What is the importance of combining like terms in algebra?

Combining like terms simplifies expressions and helps solve equations efficiently.

Additional Resources
Understanding the Expression: What Is The Answer For N? 5i + 7i = n

When encountering complex algebraic expressions involving imaginary numbers, such as 5i + 7i =
n, it's essential to understand the fundamentals of imaginary numbers, how to manipulate them
algebraically, and what the resulting value signifies. This detailed exploration aims to clarify the
question, dissect the calculation process, and provide comprehensive insights into solving such
expressions.

Introduction to Imaginary Numbers

Before delving into the specific problem, it's crucial to understand what imaginary numbers are and
how they fit into the broader scope of complex numbers.

What Are Imaginary Numbers?

- Definition: An imaginary number is a real multiple of the imaginary unit i, where i is defined as the
square root of -1, i.e., i = V(-1).

- Significance: Imaginary numbers extend the real number system to the complex number system,
enabling solutions to equations that have no real solutions, such as quadratic equations with



negative discriminants.

Complex Numbers Overview

- Form: A complex number is expressed as a + bi, where:

- a = real part

- b = imaginary part

- Operations: Addition, subtraction, multiplication, and division are performed component-wise,
respecting the algebraic rules of i.

Breaking Down the Expression: 5i + 7i = n

Let's analyze the given algebraic expression:
1. Understanding the Components

- The terms 5i and 7i are purely imaginary numbers.
- The goal is to find n, the sum of these two imaginary components.

2. Algebraic Simplification

- Since both terms are multiples of i, they can be combined directly:

\[
5i+7i=(5+7)i
\]

- Simplifying the coefficients:
\[

5+ 7)i=12i

\]

- Therefore, the value of n is:

\[
n=12i
\]

3. Final Result

-n=12i
- This indicates that n is a purely imaginary number with a magnitude of 12.



Interpreting the Result: What Does n = 12i Mean?

Understanding the significance of n = 12i involves interpreting complex numbers and their
applications.

Complex Number Representation

- The value 12i can be visualized on the complex plane:

- The real axis (horizontal): 0

- The imaginary axis (vertical): 12

- The point representing n is located 12 units above the origin along the imaginary axis.

Magnitude and Argument

- Magnitude (Modulus): The distance from the origin to the point:

\[
[n| =\sqrt{0"~2 + (12)"2} =12
\]

- Argument (Angle): Since the point lies purely on the imaginary axis:

\[
\theta = \arctan{\left(\frac{12} {0 }\right)} = \frac{\pi} {2} \text{ radians} \quad (90"\circ)
\]

Real-World Applications of Imaginary and Complex
Numbers

Imaginary and complex numbers are not just abstract concepts; they have numerous practical
applications across various fields.

Electrical Engineering

- Used to analyze AC circuits, where impedance and phase differences are represented using
complex numbers.

- Enables the calculation of voltages and currents in circuits with reactive components like
capacitors and inductors.



Control Systems and Signal Processing

- Complex analysis simplifies the design and stability analysis of control systems.
- Fourier transforms, which rely on complex numbers, are fundamental in signal processing for
analyzing frequencies.

Quantum Mechanics

- Wave functions and probability amplitudes are expressed as complex-valued functions, making
complex numbers essential in quantum theory.

Mathematics and Computational Fields

- Complex analysis provides tools for solving integrals, differential equations, and modeling
phenomena involving oscillations and waves.

Common Mistakes and Clarifications

When dealing with imaginary numbers, various misconceptions and errors can occur. Here are some
common pitfalls and clarifications:

Mistake 1: Confusing real and imaginary parts

- Clarification: Imaginary parts are not "less real" than real parts; they are simply orthogonal
components in the complex plane.

Mistake 2: Ignoring the imaginary unit's properties

- Key property: i”2 = -1. This is foundational for simplifying powers of i and complex algebra.

Mistake 3: Misinterpreting the addition of imaginary numbers

- Important: When adding imaginary numbers, only their coefficients are summed; the i remains
unchanged.



Advanced Topics Related to the Expression

While the original query involves a straightforward addition, exploring related advanced concepts
can deepen understanding.

Complex Number Operations Beyond Addition

- Subtraction: Similar to addition, subtract coefficients:

\[
5i-3i=(5-3)i=2i
\]

- Multiplication: Use distributive property:

\[

(a + bi)(c + di) = ac + adi + bci + bdi™2
\]

Remembering i~2 = -1:

\[

=ac + (ad + be)i - bd
\]

- Division: Multiply numerator and denominator by the conjugate to rationalize denominators.

Complex Conjugate and Its Significance

- The conjugate of a + bi is a - bi.
- Useful for rationalizing denominators and computing magnitudes.

Polar Form and Euler’s Formula

- Complex numbers can be expressed in polar form:

\[
r(\cos \theta + i \sin \theta)

\]

- Euler’s formula relates complex exponentials:

\[
e” {i\theta} = \cos \theta + i \sin \theta



\]

- For n = 12i, the polar form is:

\[
12 e~{i\pi/2}
\]

Summary and Final Thoughts

- The expression 5i + 7i = n simplifies straightforwardly to n = 12i.

- This result is a purely imaginary complex number, located on the imaginary axis of the complex
plane.

- Understanding how to manipulate imaginary numbers is vital for their application across science,
engineering, and mathematics.

- The key to solving such problems lies in recognizing that imaginary parts are additive, just like real
parts, and respecting the properties of i.

Conclusion

What is the answer for N in the expression 5i + 7i = n? The answer is n = 12i. This concise yet
profound result encapsulates fundamental principles of complex number algebra, illustrating the
simplicity and elegance of mathematical operations involving imaginary numbers. Whether you're a
student, engineer, or mathematician, mastering these basic manipulations paves the way for
understanding more complex phenomena modeled through complex analysis.

Final Note: Always remember that imaginary numbers, while initially counterintuitive, form a
consistent and powerful extension of real numbers. They open doors to a deeper comprehension of
the universe's mathematical fabric, from electrical circuits to quantum physics.
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