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Understanding complex numbers is fundamental in advanced mathematics, engineering, and physics.
These numbers extend the real number system to include imaginary components, allowing us to
perform operations on quantities that cannot be represented on the traditional number line. In this
article, we will explore how to find the sum of a specific pair of complex numbers, specifically focusing
on the pair (-2, 21), and demonstrate how to express the result in the standard form A+bi. This

comprehensive guide aims to clarify the process, provide useful tips, and enhance your understanding
of complex number addition.

What Are Complex Numbers?

Definition and Components

Complex numbers are numbers that consist of two parts:
e Real part (A): a real number component, denoted as a

e Imaginary part (B): a multiple of the imaginary unit i, denoted as bi

A complex number is generally expressed as:
z=a+bi

Imaginary Unit (i)

The imaginary unit i is defined as:

o 2=-1

This definition allows us to handle square roots of negative numbers and perform algebraic operations
on complex numbers.

Understanding the Pair (-2, 21)



Interpreting the Pair

The pair (-2, 21) can be interpreted in the context of complex numbers as:
e -2 as the real part

e 21 as the imaginary part

Thus, the complex number representation becomes:
-2 + 21i

Visual Representation

On the complex plane:
e The real part (-2) is plotted on the horizontal axis (real axis)

e The imaginary part (21) is plotted on the vertical axis (imaginary axis)

This visualization helps in understanding addition and other operations involving complex numbers.

Adding Complex Numbers

Step-by-Step Process

Adding complex numbers involves combining their respective real and imaginary parts separately:
1. Add the real parts together.
2. Add the imaginary parts together.

3. Express the sum in the standard form A+bi.

Example: Adding (-2 + 21i) and another complex number

Suppose we are asked to find the sum of (-2 + 21i) and another complex number, say (a + bi). The
process is:

1. Sum of real parts: -2 + a
2. Sum of imaginary parts: 21 + b

3. Final sum: (-2 + a) + (21 + b)i



In our specific case, since only one complex number is given, (-2, 21), and the sum is to be expressed
in A+bi form, the sum reduces to just that number unless specified otherwise.

Calculating the Sum of the Pair (-2, 21)

Assumption and Clarification

Given the pair (-2, 21), it is standard to interpret this as the complex number:
-2 + 21i

If the task is to find the sum of this complex number with itself or with another number, the process
varies accordingly.

Scenario 1: Sum of (-2 + 21i) with itself

- Real parts: -2 + (-2) = -4
- Imaginary parts: 21 + 21 = 42
- Result: -4 + 42i

Scenario 2: Sum of (-2 + 21i) with another complex number,
say, (A + Bi)

- Sum of real parts: -2 + A
- Sum of imaginary parts: 21 + B
- Result: (A -2) + (B + 21)i

Since the prompt asks for the sum in the form A+bi with a specific answer A, it indicates focusing on
the original number or a specific addition.

Explicitly Finding the Sum in the Given Context

Assuming the task is to find the sum of the pair (-2, 21)

The sum can be interpreted as:
- The sum of the real parts: -2
- The sum of the imaginary parts: 21

Therefore, the combined complex number is:
-2 + 21i



Expressing the Answer in A+bi Form

Here:
- A (the real part) = -2
- B (the coefficient of i) = 21

Thus, the answer is:
-2 + 21i

If the question specifically asks for the value of A, the real part, then A = -2.

Additional Tips for Working with Complex Numbers

Key Operations

e Addition: Add real parts and imaginary parts separately.
e Subtraction: Subtract real parts and imaginary parts separately.
e Multiplication: Use distributive property (FOIL) and simplify using i2 = -1.

e Division: Multiply numerator and denominator by the conjugate of the denominator to
rationalize.

Common Mistakes to Avoid

e Mixing real and imaginary parts during addition or subtraction.
e Forgetting that i? = -1 during multiplication.

* Not simplifying the imaginary part properly after operations.

Practical Applications of Complex Number Addition

Engineering and Signal Processing

Complex numbers are essential in analyzing signals, especially in Fourier transforms and phasor
diagrams.



Physics and Quantum Mechanics

Wave functions and quantum states often involve complex numbers, requiring addition and
multiplication.

Mathematics and Computer Science

Algorithms involving complex numbers are used in graphics, control systems, and numerical analysis.

Summary

- Complex numbers extend the real number system by incorporating an imaginary component.

- The standard form of a complex number is A+bi, where A is the real part, and B is the imaginary
coefficient.

- To find the sum of two complex numbers, add the real parts and the imaginary parts separately.

- For the specific pair (-2, 21), interpreted as the complex number -2 + 21i, the sum with itself or with
another complex number can be calculated accordingly.

- The answer to the sum of the pair (-2, 21) in A+bi form is -2 + 21..

Understanding and mastering complex number operations is crucial for higher-level mathematics and
various scientific fields. Practice regularly to enhance your proficiency in adding, subtracting,
multiplying, and dividing complex numbers.

If you need further assistance or more complex examples, feel free to ask!

Frequently Asked Questions

What is the sum of the complex numbers -2 and 21i?
-2 + 21i

How do you find the sum of two complex numbers, for

example, -2 and 21i?
Add their real parts and their imaginary parts separately: (-2) + (0) and (0) + (21i), resulting in -2 +
21i.

What is the standard form of the sum of the complex numbers
-2 and 21i?

-2 + 21i



If you add the complex numbers -2 and 21i, what is the
resulting complex number?

-2 + 21i

Can the sum of -2 and 21i be simplified further?

No, the sum is already in the standard form: -2 + 21i.

What is the real part and the imaginary part of the sum -2 +
21i?

The real part is -2 and the imaginary part is 21.

Is the sum of -2 and 21i a purely imaginary number?

No, because it has a real part (-2); it is a complex number with both real and imaginary parts.

How would you write the sum of -2 and 21i in the form A + bi?

It is written as -2 + 21.i.

What operation is used to find the sum of two complex
numbers like -2 and 21i?

Addition of their real parts and addition of their imaginary parts.

Is the sum of -2 and 21i an example of combining real and
imaginary components?

Yes, the sum combines the real component (-2) and the imaginary component (21i), forming a
complex number.

Additional Resources
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Understanding complex numbers and performing operations such as addition is fundamental in higher
mathematics, engineering, physics, and computer science. Whether you're a student grappling with
the basics or a professional applying these concepts in real-world problems, mastering how to find the
sum of complex numbers is essential. In this article, we will explore the process of adding complex
numbers, specifically focusing on the pair (-2, 21), guiding you through each step with clarity and
precision to ensure you grasp both the method and its underlying principles.



What Are Complex Numbers?

Before diving into the specific problem, it's important to revisit what complex numbers are and why
they matter.

Definition and Components

A complex number is a number that can be expressed in the form:
\[ a + bi\]

where:

- a is the real part,

- b is the imaginary part,

- i is the imaginary unit, defined by \(i~2 =-1).

Example

For instance, in the complex number \( 3 + 4i\):

- The real part is 3.

- The imaginary part is 4.

Complex numbers extend the real number system, allowing us to solve equations that have no real
solutions, such as quadratic equations with negative discriminants.

Understanding the Pair (-2, 21)
In the problem, the complex number pair is given as (-2, 21). Typically, such a pair could represent
the real and imaginary parts of a complex number or two separate complex numbers. For clarity, we'll

interpret this as a single complex number where:

- The real part\(a =-2\),
- The imaginary part\( b = 21).

Thus, the complex number can be written in standard form as:

\[ -2 + 21i\]

How to Find the Sum of Two Complex Numbers

Adding complex numbers follows a straightforward process similar to adding binomials in algebra.
Here's the general method:

Step 1: Identify the Components

Suppose you have two complex numbers:



[z1l=al+blill
\[z2=a2+b2il\]

The goal is to compute:
[z1+z2=(@l+a2)+(bl+b?2)ill

Step 2: Add the Real Parts

Add the real parts:

\[al+a2)\]

Step 3: Add the Imaginary Parts

Add the imaginary parts:

\[b 1+b2\]

Step 4: Write the Result in Standard Form

Combine the sums to produce the resulting complex number:

\[(@1l+a2)+(b1l+b2)ill

Applying the Method to Our Problem

In our specific case, since only one complex number is given, the problem appears to be asking for
the sum of the complex number with itself or perhaps with another number. If the task is to find the
sum of the pair (-2, 21) with itself, then:

\[z=-2+ 21i\]
\[z+z=2\times (-2 + 21i)\]

Alternatively, if the problem refers to adding two instances of the same complex number, the
calculation is straightforward.

Scenario 1: Summing the Number with Itself
\[z+2z=(-2+21i) + (-2 + 21i)\]

- Real parts: \( -2 + (-2) = -4 )
- Imaginary parts: \( 21 + 21 =42))

Result:
\[-4 + 42i\]

which is in the form \( A + bi\) where \( A =-4\) and \( B = 42).



Scenario 2: Summing with a Different Complex Number
Suppose the second complex numberis\(a_2 + b_2i\). For illustration, let's assume itis \( 3 + 4i ).

-Real parts: \(-2+3=1))
- Imaginary parts: \( 21 + 4 = 25)

Result:
\[ 1+ 25i\]

But since the user provided only one pair, likely the intended task is to find the sum of the complex
number with itself, which yields:

\[ \boxed{-4 + 42i}\]

Final Answer: Expressing in the Required Format

The problem states: "The sum is (Type Your Answer In The Form A+bi) A." This indicates that the
answer should be expressed in the standard form, with the real part followed by the imaginary part,
including the sign.

Thus, the sum of the complex number (-2, 21), when added to itself, is:

4 + 42

or, if the problem refers to a different specific pairing or additional numbers, adjust accordingly. But
based on the provided data, this is the most logical and mathematically consistent answer.

Additional Considerations in Complex Number Operations

While addition is straightforward, other operations such as subtraction, multiplication, and division
require more advanced techniques.

- Subtraction: Similar to addition, subtract real and imaginary parts separately.
- Multiplication: Use the distributive property (FOIL), remembering that \(i~2 = -1\).
- Division: Multiply numerator and denominator by the conjugate of the denominator to simplify.

These operations underpin many applications, including signal processing, quantum mechanics, and
electrical engineering.

Practical Applications of Complex Number Addition

Understanding how to add complex numbers isn't just an academic exercise; it has real-world utility:



- Electrical Engineering: Analyzing alternating current (AC) circuits often involves complex
impedances, which are added and multiplied.

- Signal Processing: Complex signals are manipulated using similar operations.

- Quantum Physics: State vectors and probability amplitudes are often expressed as complex
numbers, where addition plays a crucial role.

Summary and Final Thoughts

In conclusion, finding the sum of complex numbers is a foundational skill that bridges abstract
mathematics and practical applications. For the pair (-2, 21), interpreted as the complex number \(-2
+ 21i\), summing it with itself yields:

-4 + 42i

This result is expressed in the standard form \( A + bi\), with\( A =-4\) and \( B = 42)).

Mastering this process enhances your ability to work with complex numbers confidently, paving the
way for deeper understanding in advanced mathematics and engineering disciplines. Whether you're

solving equations, analyzing signals, or exploring quantum phenomena, the principles outlined here
serve as essential tools in your mathematical toolkit.

In essence:

- Identify real and imaginary parts.
- Add corresponding parts.
- Write the sum in \( A + bi\) form.

By following these steps, you can efficiently handle complex number operations and apply them
across various scientific and engineering contexts.
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