Squared Root Of -100 = + ~1

Squared Root Of -100 = + ~i

Understanding complex numbers and their operations can seem daunting at
first, especially when dealing with the square roots of negative numbers. A
common question that arises in mathematics, particularly in algebra and
complex analysis, is: What is the square root of -1007? More specifically, how
can we express this in terms of real and imaginary components, such as in the
form a + bi or similar? In this article, we will explore the concept of
square roots of negative numbers, delve into the mathematics behind
calculating the square root of -100, and explain how this relates to complex
numbers, including their representation and properties.

Introduction to Complex Numbers

Before diving into the calculation of \(\sqrt{-100}\), it's essential to
understand what complex numbers are and why they are necessary for such
computations.

What Are Complex Numbers?

Complex numbers are numbers that include a real part and an imaginary part,
expressed in the form:

\ [

Z =a + bi
\1]

where:

- \(a\) is the real part,
- \(b\) is the imaginary coefficient,
- \(i\) is the imaginary unit, satisfying:

\ [
ir2 = -1
\]

Complex numbers extend the real number system and provide solutions to
equations that do not have real solutions, such as \(x"2 + 1 = 0\).



The Imaginary Unit \(i\)

The defining property of \(i\) is:
\ [

ir2 = -1

\1]

This allows us to take square roots of negative numbers, which are undefined
within the real number system alone.

Square Roots of Negative Numbers

In the real numbers, the square root of a negative number is not defined
because no real number squared gives a negative result. However, within the
complex number system, this is possible.

General Formula for \(\sqrt{-x}\)

For any positive real number \(x\):

\ [
\sqrt{-x} = \sqrt{x} \times i
\1]

This stems from the property:

\ [
(\sgrt{x} \times i)"2 = x \times i”2 = x \times (-1) = -x
\1

Thus, the square root of a negative number can be expressed as a purely
imaginary number.

Applying to \(-100\)

Since:

\ [
\sqrt{-100} = \sqrt{100} \times i = 10 \times i
\1



the principal square root of \(-100\) is \(10i\). But, because square roots
are multi-valued, there is also a negative counterpart:

\ [
-\sqrt{-100} = -101i
\1

which is also a valid square root of \(-100\).

Expressing \(\sqrt{-100}\) in the form +
~

The question in the prompt involves filling in the blanks:

\ [
\sqrt{-100} = + ~1
\1

However, the standard representation of complex square roots is generally of
the form:

\ [
a + bi

\1
or, in some contexts, involving complex exponentials, as:

\ [
re~{i\theta}
\1

where:

- \(r\) is the magnitude (or modulus),

- \(\theta\) is the argument (or angle).

Since the problem appears to suggest an expression involving a real plus an

imaginary power, it's important to clarify the typical representations of
complex roots.

Standard Form: \(a + bi\)

Given the principal root:

\ [



\sqrt{-100} = 0 + 101
\1

which can be written as:

\ [
0 + 101
\]

In this form, the real part \(a = 0\) and the imaginary part \(b = 10\).

Expressing in Exponential (Polar) Form

The complex number \(-100\) can also be expressed in polar coordinates:

\ [
-100 = r e~{i\theta}
\1

where:
- \(r = |z| = \sqrt{(-100)"2} = 100\),
- \(\theta = \arg(z)\).

Since \(-100\) lies on the negative real axis, its argument is:

\ [
\theta = \pi
\1

(since the angle is \(\pi\) radians, or 180 degrees).

Therefore:

\ [

-100 = 100 e~{i\pi}
\]

The square root of \(-100\) in exponential form is:

\ [

\sqrt{-100} = \sqrt{100 e~{i\pi}} = \sqrt{100} \times e~{i\pi/2} = 10
e~{i\pi/2}

\1]

which corresponds to the complex number:

\ [
10 e~{i\pi/2} = 10 (\cos \pi/2 + i \sin \pi/2) = 10 (0 + i \times 1) = 10i
\1]



The other root (since square roots are multi-valued) is:

\ [

10 e™{i(\pi/2 + \pi)} = 10 e™{i 3\pi/2} = 10 (\cos 3\pi/2 + i \sin 3\pi/2) =
10 (0 - i) = -101i

\1

Summary of the Roots of \(\sqrt{-100}\)

| Root Type | Expression | Explanation |

| Principal Root | \(O + 10i\) | The primary square root, with positive
imaginary part |
| Alternate Root | \(0 - 10i\) | The negative counterpart, also a square root

In the context of filling in the blanks:

\ [

\boxed{

\sqrt{-100} = 0 + 10"1
}

\1

but this is not the standard notation. Usually, the imaginary component is
written as \(bi\), not \(b”i\). If the problem is asking for an expression
involving an exponent \(i\), then the exponential form is relevant.

Expressing \(\sqrt{-100}\) in terms of \(a +
bi\) and \(re”{i\thetal}\)

To fully understand the complex square root, consider the following:

In the rectangular form:

\ [

\boxed{

\sqrt{-100} = 0 + 101
}

\1



or equivalently:

\ [

\boxed{

\text{Square root of } -100 \text{ is } \pm 10i
}

\1

In the exponential form:

\ [

\boxed{

\sqrt{-100} = 10 e~{i \pi/2} \quad \text{or} \quad 10 e~{i 3\pi/2}
}

\1

which correspond to the principal root and the alternate root, respectively.

Practical Applications and Importance

Understanding how to compute and express the square root of negative numbers
is essential in various fields:

- Engineering: Signal processing often involves complex exponentials.
- Physics: Quantum mechanics uses complex numbers extensively.

- Mathematics: Complex analysis provides tools for solving polynomial
equations, evaluating integrals, and more.

Additional Notes and Tips

- When working with complex roots, always consider both the principal root
and its negative.
- The magnitude \(r\) of a complex number \(a + bi\) is given by:

\ [

r = \sqrt{a”2 + b"2}

\1]

- The argument \(\theta\) (or phase) is:

\[



\theta = \arctan \left( \frac{b}{a} \right)
\1

adjusted appropriately depending on the quadrant.

Conclusion

The square root of \(-100\) can be succinctly expressed within the complex
number system as:

\ [

\boxed{

\sqrt{-100} = 0 + 101
}

\1]

or in exponential form as:

\ [

\boxed{

\sqrt{-100} = 10 e"™{i \pi/2}
}

\1]

with the understanding that the other root is \(-10i\).

In the context of the original prompt involving blanks, the most
straightforward completion, considering standard notation, would be:

\ [

\boxed{

\sqrt{-100} = 0 + 10i
}

\1

or, if the intent is to express in exponential form involving \(i\):

\ [

\boxed{

\sqrt{-100} = 10 e™{i \pi/2}
}

\1]

Understanding these representations is fundamental for mastering complex
number operations, solving equations involving negative square roots, and
applying this knowledge across scientific and engineering disciplines.



Frequently Asked Questions

What is the square root of -100 expressed in the
form + ~i?

The square root of -100 is 10i, which can be written as 0 + 10i.

How do you find the square root of a negative number
like -100 in complex form?

You take the square root of the absolute value and multiply by i: v(-100) =
V100 i = 10i, so it can be written as 0 + 10i.

Why is the square root of -100 expressed as 0 + 10i
in complex numbers?

Because the square root of a negative number involves imaginary units, and in
standard form, the real part is 0 while the imaginary part is 10.

Can the square root of -100 be represented using
Euler's formula?

Yes, using Euler's formula, v(-100) can be written as 10e”{in/2} or 10i,
which corresponds to 0 + 10i.

What is the significance of the 'i' in the
expression + ~i for Vv(-100)7?

The 'i' indicates the imaginary component of the complex number, representing
the square root of a negative number.

How do you interpret the expression 'Squared Root Of
-100 = + o
It indicates expressing the square root of -100 as a complex number in the

form a + bi, where a is the real part and b is the coefficient of the
imaginary unit i; here, it's 0 + 101i.

Additional Resources
Squared Root Of -100 = + ~i

The equation involving square roots of negative numbers often introduces
students and enthusiasts to the fascinating realm of complex numbers. In



particular, understanding how to compute the square root of -100 and
expressing it in the form of a real part plus an imaginary part raised to the
power of i is a fundamental step in mastering complex analysis. This article
delves into the mathematical principles behind this calculation, exploring
the concepts of complex numbers, the process of extracting roots of negative
numbers, and how these roots are expressed in the standard complex form.

Understanding the Foundation: Complex Numbers
and Imaginary Units

Before tackling the specific problem of square roots of negative numbers,
it’s essential to understand the basic building blocks—complex numbers and
the imaginary unit.

The Imaginary Unit, i

- The imaginary unit, denoted as i, is defined by the property:

- This definition allows the extension of real numbers to complex numbers,
enabling the representation of numbers that involve the square root of
negative quantities.

Complex Numbers: Definition and Notation

- A complex number is expressed in the form:
a + bi
where:

- a is the real part
b is the imaginary coefficient

For example, 3 + 4i is a complex number with real part 3 and imaginary part

The set of all complex numbers is denoted by C.



Properties of Complex Numbers

- Addition and Subtraction: Combine real parts and imaginary parts
separately.

- Multiplication: Follows distributive property, using i2 = -1 to simplify
terms.

- Conjugate: For a + bi, the conjugate is a - bi.
- Magnitude (Modulus): Defined as |a + bi| = V(a? + b2?).

Understanding these properties lays the groundwork for manipulating roots of
complex numbers, especially negatives.

Calculating the Square Root of -100

The core of the problem is to find the principal square root of -100, then
express it in the form of a real part plus an imaginary part raised to the
power of 1i.

Expressing -100 as a Complex Number

- Negative numbers on the real axis can be represented as complex numbers
with zero imaginary part:

-100 = 0 - 100i? No, this is incorrect; better to think in terms of the
complex plane.

- Since -100 is a negative real number, it can be written as:

-100 = 0 + (-100)i? No, that would imply the imaginary part is -100, which is
not accurate.

- Correctly, -100 is simply a real number on the negative side of the real
axis, and in complex form:

-100 = -100 + 01

Using Polar Coordinates for Roots

- Computing roots of complex numbers is most straightforward in polar form.



- Any complex number z can be represented as:
z=r (cos 8 + 1 sin 0)

- r =]z| (magnitude)

- 8 = argument (angle from positive real axis)
- For -100 (a negative real number):

| -100 | = 100
m (since it points directly left on the real axis)

1
D 5
]

Expressing -100 in Polar Form

- Therefore,
-100 = 100 (cos m + 1 sin m)
- Since cos m = -1 and sin m = 0, this matches the rectangular form:

100 (-1) + 100 0i = -100

Calculating the Square Root in Polar Coordinates

- The square root of a complex number in polar form:
vz = Vr (cos(8/2) + i sin(86/2))

- Applying this to -100:

- r =100
-6 =m
- Therefore,

V(-100) = V100 (cos(m/2) + i sin(m/2))

- Calculations:
- V100 = 10
- cos(m/2) = 0O

- sin(m/2)

1l
=



- Final result:

V(-100) = 10 (0 + i 1) = 101

Expressing the Root in the Form of a + b”1

The original question asks for the square root of -100 to be written as:

+ ~i

Given the above calculations, V(-100) = 10i, which is purely imaginary, with
a real part of 0 and an imaginary part of 10.

Rewriting 101 in the Requested Format

- To express 10i in the form a + b"i:

- Recognize that:

10i = 0 + (something)”i

- But how to represent 10i as b"i?

- Recall Euler's formula:

e™{ie} = cos 6 + i sin 6

- Also, for a positive real number b:

b*i = e™{i In b} = e™{i 1n b} = cos(ln b) + i sin(1ln b)

- To match 10i with b™i, set:

e™{i ln b} = 101i

- Since 101 = 0 + 10i, and e~{i ln b} is a complex exponential on the unit
circle scaled by ln b, this suggests that the expression b™i traces points on
the complex plane.

- To match 10i, which lies on the imaginary axis at height 10, observe that:
e{i n/2} =1

and

e”{i (ln 10)} = b"i



- Importantly, the magnitude of b™i is |b™i| = e™{0} = 1, because |b"i| =
e™{Re(i ln b))} = e~{0}.

- Therefore, expressing the imaginary component as b”i with a real part of
zero and magnitude 10 isn't straightforward unless we accept the notation
that the entire number is simply 10i, which can be approached as:

- Real part: 0

- Imaginary part: 10

- Alternatively, if the goal is to fit the form a + b~i, where the second
term is an exponential expression, then:

0 + e™{i ln 10} = 101

- Because e™{i 1n 10} = cos(ln 10) + i sin(ln 10), which is not purely
imaginary unless cos(ln 10) = 0.

- To directly express 10i as b™i, pick:
b =e™{n/2} = 4.810
then,

b~1i

e™i ln b} = e™{i m/2} = cos(n/2) + 1 sin(m/2) =1
and
10i = 10 (b™i)

- So, 101 = 0 + (10 b"i)

Summary:

The square root of -100 is 0 + 10i

Expressed as:

0 + (e™{m/2})"1i 10

Or more simply:
0+ 10 e{i ln e™{n/2}} = 0 + 10 e™{i n/2} = 10i
Note: The notation ( + ~i) suggests a specific form, but often in

complex analysis, the most straightforward representation is the rectangular
form. For clarity, the answer in the requested form can be:

-0 + 1071



- Because:
1071 = e™{i ln 10} = cos(ln 10) + i sin(ln 10)

But since this is not purely imaginary, and the magnitude doesn't match 10,
it's more consistent to write the root as 0 + 10i.

Conclusion: Final Expression and Mathematical
Significance

The square root of -100 is a classic example that highlights the power of
complex analysis in extending real number operations into the complex plane.
By converting the negative real number into its polar form, we leverage
Euler's formula to compute roots succinctly.

Final answer:

\ [

\boxed{

\sqrt{-100} = 0 + 101
}

\1

Expressed in the form + ~i, the most accurate and clear way is:

\ [

\boxed{

\text{Squared Root Of -100} = 0 + 101
}

\1]

or, if explicitly fitting the form:

\ [

\boxed{

0 + (e™{\pi/2})”i \times 10
}

\1]

which aligns with the principle that complex roots can be expressed using
exponential functions involving 1i.

Implications and Applications



Understanding how to compute and express roots
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