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Y=x"2 + x~{-2} Find The Value Of X If: a. Y=25.04 b. Y=100.1

Understanding how to find the value of \( x \) in the equation \( Y = x™2 +
x~{-2} \) is a fundamental problem in algebra and mathematical analysis. This
equation appears frequently in various mathematical contexts, including
algebraic identities, calculus, and problem-solving scenarios involving
gquadratic and reciprocal relationships. In this article, we will explore
detailed methods to determine the value of \( x \) when \( Y \) is given
specific values, such as 25.04 and 100.1. We will provide step-by-step
solutions, explain the underlying concepts, and discuss the significance of
these calculations in broader mathematical applications.

Understanding the Equation \( Y = x*2 + x~{-2}
\)

Before diving into the solutions, it is essential to understand the structure
and properties of the equation:

- The equation involves \( x*2 \) and its reciprocal \( x~{-2} \).

- It can be rewritten using substitution to simplify calculations.

- The relationship between \( x*2 \) and \( x~{-2} \) suggests the use of
identities related to quadratic equations and reciprocal relationships.

Key points about the equation:

1. It is symmetric with respect to \( x \) and \( x*{-1} \).

2. The sum \( x*2 + x~{-2} \) is always positive for real \( x \neq 0 \).
3. The value of \( Y \) depends on the magnitude of \( x \); as \( x \)
increases or decreases, \( Y \) changes accordingly.

Mathematical Approach to Finding \( x \)

The primary challenge is to solve for \( x \) given a specific value of \( Y
\). To achieve this, we employ algebraic manipulations and substitution
techniques.



Step 1: Express \( Y \) in terms of \( t = x +
x*{-1} \)

Notice that:

\ [
X2 + x™M-2} = (x + x™{-1})"2 - 2
\1]

This identity helps convert the original problem into a quadratic form:

\ [
Y = (x + x™-1})"2 - 2

Rearranged as:

\ [
t"2 =Y + 2
\1

Significance: This substitution simplifies the problem to solving for \( t
\), after which we find \( x \).

Step 2: Find \( t \) given \( Y \)

Given \( Y \), compute:

\ [
t = \pm \sqrt{Y + 2}
\1]

Note: For real solutions, the radical must be real, so \( Y + 2 \geq 0 \).



Step 3: Solve for \( x \) using quadratic equations

Recall that:

\ [

t = x + x™{-1}

\1]

Multiplying through by \( x \):
\ [

tx=x"2+1

\1]

Rearranged as a quadratic in \( x \):

\ [
X2 -tx+1=20
\1]

Applying the quadratic formula:

\ [

x = \frac{t \pm \sqgrt{t"2 - 4}}{2}
\1

Key points:

- For real solutions, the discriminant \( t*2 - 4 \) must be non-negative.
- The solutions depend on the value of \( t \) obtained from \( Y \).

Calculating \( x \) When \( Y = 25.04 \)

Let's proceed with the first specific value:
Step 1: Compute \( t \)

\ [
t = \pm \sqrt{Y + 2} = \pm \sqrt{25.04 + 2} = \pm \sqrt{27.04}
\1]

\[
t = \pm 5.2
\]

Step 2: Check the discriminant



\ [

t"2 - 4= (5.2)"2 - 4 =27.04 - 4 = 23.04

\1

Since \( 23.04 > 0 \), real solutions exist.

Step 3: Find \( x \)

For \( t =5.2 \):

\ [

x = \frac{5.2 \pm \sqrt{23.04}}{2} = \frac{5.2 \pm 4.8}{2}
\1]

- First solution:

\ [

x = \frac{5.2 + 4.8}{2} = \frac{10}{2} =5

\1

- Second solution:

\ [

x = \frac{5.2 - 4.8}{2} = \frac{0.4}{2} = 0.2
\1

Similarly, for \( t = -5.2 \):

\ [

x = \frac{-5.2 \pm 4.8}{2}

\1

- First:

\ [

x = \frac{-5.2 + 4.8}{2} = \frac{-0.4}{2} = -0.2
\1

- Second:

\ [

x = \frac{-5.2 - 4.8}{2} = \frac{-10}{2} = -5
\1

Final solutions for \( Y=25.04 \):

\ [
X \ln \{ 5;\; O'ZI\I _0'21\1 -5 \}
\1



Calculating \( x \) When \( Y = 100.1 \)

Repeat the process for \( Y = 100.1 \):
Step 1: Compute \( t \)

\ [

t = \pm \sqrt{Y + 2} = \pm \sqrt{100.1 + 2} = \pm \sqrt{102.1}
\1

\[

t \approx \pm 10.105

\1]

Step 2: Check the discriminant

\ [

t*2 - 4 \approx (10.105)72 - 4 = 102.1 - 4 = 98.1
\1

Since \( 98.1 > 0 \), solutions are real.

Step 3: Find \( x \)

For \( t \approx 10.105 \):

\ [

x = \frac{10.105 \pm \sqrt{98.1}}{2}

\1]

\ [

x \approx \frac{10.105 \pm 9.9}{2}

\1

- First:

\ [

x \approx \frac{10.105 + 9.9}{2} = \frac{20.005}{2} \approx 10.0025
\1

- Second:

\ [

x \approx \frac{10.105 - 9.9}{2} = \frac{0.205}{2} \approx 0.1025
\1

Similarly, for \( t \approx -10.105 \):

\ [
x = \frac{-10.105 \pm 9.9}{2}



\1]
- First:
\ [

x \approx \frac{-10.105 + 9.9}{2}
\1

\frac{-0.205}{2} \approx -0.1025

- Second:

\ [
x \approx \frac{-10.105 - 9.9}{2}
\1

\frac{-20.005}{2} \approx -10.0025

Final solutions for \( Y=100.1 \):

\ [
x \in \{\, 10.0025,\; 0.1025,\; -0.1025,\; -10.0025 \}\]

Summary of the Solutions

| \( Y \) Value | Possible \( x \) solutions | Notes |

|- o EEREEREE |

| 25.04 | 5, 0.2, -0.2, -5 | Symmetric solutions due to reciprocal
relationships |

| 100.1 | approximately 10.0025, 0.1025, -0.1025, -10.0025 | Larger magnitude
solutions |

Applications of Solving \( Y = x*2 + x~{-2} \)

This type of problem has various practical and theoretical applications:

- Engineering: Analyzing reciprocal relationships in circuit design.

- Physics: Calculating oscillations involving inverse square relations.

- Mathematics Education: Teaching algebraic transformations and quadratic
equations.

- Computer Science: Algorithms involving reciprocal computations.



Conclusion

Understanding how to find \( x \) when given the equation \( Y = x*2 + x~{-2}
\) involves recognizing the utility of substitution, particularly using \( t

= X + X~{-1} \). By transforming the original problem into a quadratic in \(

t \), solving for \( t \), and then applying the quadratic formula to find \(
x \), we can efficiently determine solutions for various values of \( Y

Frequently Asked Questions

Given the equation Y = x*2 + x"*-2, what 1is the value
of x when Y = 25.047?

To find x when Y = 25.04, set x™2 + 1/x™2 = 25.04. Let t = x + 1/x, then t"2
=X"2 + 2 + 1/x”2, so x*2 + 1/x"2 = t°2 - 2. Therefore, t72 - 2 = 25.04,
which gives t"2 = 27.04. So, t = #V27.04 = £5.2. Now, solve x + 1/x = 5.2:
X*2 - 5.2x + 1 =0, which yields x = [5.2 + V(5.2"2 - 4)] / 2. Calculating
discriminant: 27.04 - 4 = 23.04. V23.04 = 4.8. Thus, x = (5.2 + 4.8) / 2: x =
(10.0/2) =5 or x = (0.4/2) = 0.2. Alternatively, for t = -5.2: x + 1/x =
-5.2, leading to x*2 + 5.2x + 1 = 0. Discriminant: 27.04 - 4 = 23.04, v23.04
=~ 4.8. So, x = (-5.2 £ 4.8)/2: x = (-0.4/2) = -0.2 or x = (-10.0/2) = -5.0.
Therefore, the solutions are approximately x = 5, 0.2, -0.2, -5.0.

What is the approximate value of x when Y = 25.04 in
the equation Y = x*2 + x*-27?

The approximate solutions are x = 5, 0.2, -0.2, and -5.0.

For the equation Y = x*2 + x*-2, how do you find x
when Y = 1007

Set x™2 + 1/x72 = 100. Let t = x + 1/x, then t7°2 = x*2 + 2 + 1/x72, s0 X2 +
1/x*2 = t72 - 2. Equate: t"2 - 2 = 100, so t"2 = 102. Then t = /102 = +10.1.
Solve x + 1/x = 10.1: x*2 - 10.1x + 1 = 0. Discriminant: 10.172 - 4 = 102.01
- 4 =98.01. v98.01 = 9.9. Solutions: =~ (10.1 £ 9.9)/2, giving x =
(20.0/2)=10 or x = (0.2/2)=0.1. For t -10.1: x*2 + 10.1x + 1 = 0O,
discriminant same as above, solutions: x = (-10.1 +* 9.9)/2, leading to x =
(-0.2/2)=-0.1 or x = (-20.0/2)=-10.0. Thus, approximate solutions are x = 10,
0.1, -0.1, and -10.0.

I X 1

What are the approximate values of x when Y = 100 in
the given equation?

The approximate solutions are x = 10, 0.1, -0.1, and -10.0.



In the context of the equation Y = x*2 + x*-2, how
can you derive x values for specific Y values?

You can set t = x + 1/x, then express Y as t72 - 2. and solve for t using t"2
=Y + 2. Once t is found (t = +/(Y + 2)), solve the quadratic x*2 - t x + 1 =
0 for x, obtaining solutions x = [t +* V(t"2 - 4)]/2.

What is the general method to find x given Y in the
equation Y = x*2 + x*-27?

The method involves substituting t = x + 1/x, then rewriting the equation as
t~2 - 2 =Y, solving for t as t = /(Y + 2), and finally solving the
quadratic equation x*2 - t x + 1 = 0 for x.

Why does substituting t = x + 1/x help in solving Y
= x*2 + x*-2 for different Y values?

Because it simplifies the expression into a quadratic form in terms of t,
making it easier to solve for t and then for x, especially when dealing with
symmetric expressions like x"2 + 1/x"2.

Can you explain the significance of the solutions
for x when Y = 25.04 and Y = 100 in practical terms?

These solutions represent the real values of x that satisfy the equation for
the given Y values. They demonstrate how the relationship between x and Y
behaves, indicating multiple solutions (both positive and negative) and
emphasizing the symmetry in the equation.

Additional Resources

Understanding the problem: Y = x? + x~=2 and determining the value of x for
given Y values

When faced with the equation Y = x2 + x-2, a common challenge in algebra and
mathematical analysis is to find the value of x corresponding to specific
values of Y. This problem appears straightforward but involves nuanced steps
that require a clear understanding of algebraic manipulations, substitution,
and sometimes quadratic equations.

In this guide, we will explore how to approach and solve for x when Y takes
on particular values—specifically, Y = 25.04 and Y = 100. This problem is
interesting because it involves both powers of x and their reciprocals, which
can be tricky at first glance but becomes manageable with the right
transformations.



Breaking down the problem: The core equation and its properties
The equation in question is:

Y = X2 + x°?

This can be rewritten as:

Y =x2 + 1/ x?

Our goal: Find the value(s) of x for given Y values.

Key observations:

- The expression involves both x2 and 1 / x2.

- The behavior depends on the magnitude and sign of x.

- The expression is symmetric with respect to x and -x, meaning if x is a
solution, -x is also a solution.

Step-by-step approach to solving for x

1. Recognize the structure: Use substitution to simplify
Let:

u=x+1/x

Note: This substitution is strategic because it links x and 1/x, and allows
us to express x2 + 1 / x? in terms of u.

Recall the identity:

(x +1/ x)2 =x2+2+ 1/ x2
Rearranged as:

X2 +1/x2=(x+1/x)% -2

Thus, the original equation becomes:
Y =u? - 2

which simplifies the problem to:

uz = Y + 2

2. Solve for u

Given Y, compute:



u==/(Y + 2)

Note: Since u = x + 1 / x, and x is real only if u satisfies certain
conditions, we will analyze these in the next step.

3. Find x from u

Now, the problem reduces to solving:
Xx+1/ x=u

Multiply both sides by x (assuming x # 0):
X2 -ux+1=0

This is a quadratic equation in x:

X2 -ux+1=020

Use quadratic formula:

X = [u=x+V(uz - 4)] /2

Important: For x to be real, the discriminant must be non-negative:

Applying the method to specific values of Y

Let's now apply this approach to the given Y values.

Part A: Find x when Y = 25.04
1. Calculate u

Recall:

uz =Y + 2

Plug in Y = 25.04:

uz = 25.04 + 2 = 27.04



Therefore:

u = +v27.04 = £5.2

2. Check if u? = 4

Since 27.04 = 4, the discriminant condition is satisfied, and x will be real.
3. Find x using quadratic formula
For u = +5.2:

x = [5.2 = V(5.22 - 4)] / 2
Calculate discriminant:

5.22 = 27.04

27.04 - 4 = 23.04

Square root:

v23.04 = 4.8

Thus:

X =[5.2 £4.8] /2

This yields two solutions:

+

10/2 =5

- x = (5.
5. 0.4/2 = 0.2

2 + 4.8)/2
- x= (5.2 - 4.8)/2

Similarly, for u = -5.2:
X = [-5.2 + V((-5.2)2 - 4)] / 2

Note that (-5.2)2 = 27.04, so the discriminant is the same:

V23.04 = 4.8

Solutions:

- x=(-5.2+4.8)/2 = (-0.4)/2 = -0.2
- x=(-5.2 - 4.8)/2 = (-10)/2 = -5

Summary for Y = 25.04:

| u | x solutions | x values |

REEIERLELLCPEEEERE RETCERERES |
| +5.2 | (5, 0.2) | x =5 and x = 0.2 |



| -5.2 | (-0.2, -5) | x = -0.2 and x =

Part B: Find x when Y = 100

1. Calculate u

uz =Y + 2 =100 + 2 = 102

So:

u = +/102 = #10.1

2. Check for real solutions

Since 102 = 4, the solutions are real.

3. Find x

For u = +10.1:

X = [10.1 = v(10.12 - 4)] / 2
Calculate discriminant:

10.1%2 = 102.01

102.01 - 4 = 98.01

Square root:

v98.01 = 9.9

Solutions:

- x = (10.1 + 9.9)/2 = 20/2 = 10

- x=(10.1 - 9.9)/2 =0.2/2 =0.1

For u = -10.1:
X = (-10.1 + V((-10.1)2 - 4)) / 2

Same discriminant:

v98.01 = 9.9

Solutions:

- X =1(-10.1 + 9.9)/2 = (-0.2)/2 = -0.1
- x=(-10.1 - 9.9)/2 = (-20)/2 = -10

_5|



Summary of solutions:
| Y Value | u values | x solutions | Numerical x values |

| 25.04 | +5.2, -5.2 | (5, 0.2), (-0.2, -5) |
| 100 | +16.1, -10.1 | (10, 0.1), (-0.1, -10)

Additional insights and considerations
Behavior of solutions:

- The solutions are symmetric with respect to the sign of u and x.
- For each Y, there are four solutions for x (two positive and two negative),
except when u or x coincides at particular points.

Special cases:

- When Y = -2, then u2 =0, so u =20, but u? = 4 is required for real
solutions; therefore, no real solutions exist for Y < -2.
- When Y > -2, solutions exist.

Practical applications:

This analysis is useful in physics, engineering, and calculus where similar
equations model systems with reciprocal components or quadratic
relationships.

Final thoughts: Mastering equations involving reciprocals

The key to solving equations like Y = x2 + x~-2 1lies in recognizing the
symmetry and employing substitutions to reduce the problem to a quadratic in
terms of a new variable u. This approach simplifies the problem and allows
for the derivation of solutions that can then be translated back into the
original variable x. Remember to always check the discriminant to ensure the
solutions are real and applicable.

By mastering this method, you can confidently tackle a wide range of similar
problems involving reciprocals and quadratic expressions, enhancing your
algebraic problem-solving toolkit.

Disclaimer: The numerical approximations provided are based on standard
calculations; for precise applications, use exact radicals or high-precision
calculators.



Y X 2 X 2find The Value Of X IfAY2504BY 1001

Y X 2 X 2find The Value Of X IfAY 2504 BY 100 1

Related Articles

e Four More Than The Product Of A Number And 8 Is Equal To 3.
e Match Each Form Of Government With The Correct Characteristic

e Book Recommendations? (preferably Fantasy Or Murder Mystery)

Back to Home


https://sip.evo9x.com/ma03/y-x-2-x-2find-the-value-of-x-if-a-y-25-04-b-y-100-1.pdf
https://sip.evo9x.com/ma03/four-more-than-the-product-of-a-number-and-8-is-equal-to-3.pdf
https://sip.evo9x.com/ma03/match-each-form-of-government-with-the-correct-characteristic.pdf
https://sip.evo9x.com/ma03/book-recommendations-preferably-fantasy-or-murder-mystery.pdf
https://sip.evo9x.com

