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Abstract: This paper presents a range of methods and alternative formulas for solving quadraticequations, going beyond the classic
quadratic formula to include techniques such as factorization and especially derived formulas. In addition to established approaches,
several of these formulasare the author's innovations, designed to provide tailored solutions for specific cases of quadratic equations. This
study aims to offer students, educators, and researchers enhanced flexibility and a broader set of tools to address quadratic equations in
diverse contexts.
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1. Introduction -8 —6

This research paper covers an in-depth study of various
quadratic equation solutions and formulas, covering both ~ X=-40r-3
well-established conventional methods and more modern ]
innovations. The author himself is the source for a variety of ~ Let’s substitute X’s values.
the formulations. This study's main goal is to evaluate and 16 - 28 +12 =0 (On having x = 0)
compare these approaches to determinetheir effectiveness, -12+12=0
efficiency, and suitability for use with various quadratic ~ 0=0
equation formats. This study aims to give researchers, )
educators, and students a wide range of tools that may address ~ Onhavingx=3,9-21+12=0
particular problem types and scenarios by thoroughly — -12+12=0
examining each technique. This study also aims to deepen ~ 0=0
understanding and broaden the set of options for solving
quadratic equations by highlighting the potential benefitsand It works!
drawbacks of each approach.
3. The Factorizing Way

2. Work
In this method, we have to break the bx term as wx and yx of
The Classic [1] Quadratic Formula: the equation in such a way, so that wy = ac.
—b + VbZ — 4ac X2+ 7x + 12 =0
2a In this equation, let's break 7x into two parts, such that the
Proof: Let there be an equation product of boththe coefficients of x‘s is equal to the product
X2 + 7)'( +12=0 of the constant (12) and the coefficient of x2.
Substitute by a=1, b=7, and c(constant)=12 xtt+ dx 4+ 3x + 12 =0
By using the quadratic formula, we have Now, to understand this equation better, let’s break it into 2
—b +Vb% —4ac parts.
X =
2a (x2+ 4x) + 3x + 12) = 0
X = —7 £V72 - 48 Take out and factorize the common term, but WITHOUT
2 using thesebrackets.
‘= —7 £v49 — 48 That is, x in the first bracket and 3 in the second bracket.
B 2
x(x+4)+3x+4) =0
_ -7 +1
- 2 Note: Both the brackets should be the same.

Since (x+y) (b+c)= x(b+ ¢c) + y(b + ¢), (x + 3)(x
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+4) =0

Now, any one bracket has to be zero.
So, let's solve it individually.

1. x+3=0,

X=-3

2. x+4=0
X=-4

4. The Close Counterpart to the Quadratic
Formula:

2c
—-b ¥Vb% — 4ac

As a close counterpart to the classic quadratic formula, this
alternative method may not be universally applicable to every
quadratic equation. However, it has demonstrated success
with most quadratic equations encountered so far. Since its
discovery, this formula has provided accurate solutions, with
only one instance producing imaginary results that it couldn’t
resolve. In the followingsections, we’ll examine two different
quadratic equations to illustratethe formula’s effectiveness in
various scenarios.

1. >+ 7x + 12 =0

The solution by the formula
2c

—b F Vb? — 4ac

24
7 ¥ 49 —48

24
T —-7F1

X

24 24
= —5 or —
-8 -6
Xx=-3or-4
2. When the discriminant is negative, this alternative formula
is less likely to provide a solution, although it occasionally
does.To illustrate this limitation, we will examine a quadratic

equation with a negative discriminant that this formula is
unable to resolve.

x> +x+1=0

On having a=1, b=1, c=1.
2

X=————->
-1 FVi-4

2
X = ——F—
-1 -3

2
xX=———
-1 Fv3

This is incorrect as the correct roots of this equation are

-1 +iV3
S

This happens because of many errors in the formula itself.
You may ask, what are they, and if the formula is errorful,
why it can answer so much accurately? The reason behind
this is that the discriminant part b2 - 4ac of the formula is in
the denominator of the equation. In this case, we see that the
answer that this formula yielded is just the reciprocal of the
correctsolution. In this case, if the discriminant is negative,
we can just reciprocate it. Why not try this idea in another
equation also?

Let there be an equation 2x2- 4x 4+ 3 = 0.In this case, the
discriminant is-

b?—4ac<0
16-24<0
-8<0

Since A< 0, we can reciprocate and then try to answer.

1T 2iV2

We have,
1 F2iV2
=

Are we getting there?

The correct roots of this equation from the quadratic formula
is

_4+2iV2
=Ty

V2

=14

This didn’t work here this way either. We can have the a
factor in the denominator also, or many other kinds of
experiments with this formula.

Other variations of the formulas

Now, there are tons of formulas which can answer certain
types of equations. In the same manner, | have invented 2
formulas that are derivedfrom the classic quadratic equation.

1 (—b £ /b? — 4ac)?
' 4ac
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| first tried it with the simplest quadratic equation, x? -1= 0
Here, it simply does this.

(—=b + Vb2 — 4ac)?
X =

4ac

(0 +/07 + 4)2
X=——-
4

@2’
=7

x=1

2. —b +Vb? — 4ac — 4ac

This might seem nonsense to you, but | have verified that both
of them work in certain special cases. Please don’t expect it
to be insanely accurate like the

2c
—b ¥Vb% —4ac

one or like the classic quadratic equation. The proof is left to
the reader as an exercise.

5. Conclusion

This paper has explored various methods for solving
quadratic equations, presenting both traditional and
innovative approaches. While the classic quadratic formula
remains the most universally recognized and reliable tool for
solving quadratic equations, alternative methods such as
factorization and newly derived formulas (including those
proposed by theauthor) offer additional flexibility. These
alternatives may be more suitablein specific contexts or for
particular types of equations. It is essential to understand the
limitations and potential errors that can arise, especially when
dealing with equations that yield complex or imaginary roots.

Furthermore, experimenting with these variations can help to
expand theset of tools available to students, educators, and
researchers. Ultimately,this study highlights the importance
of innovation in mathematics while emphasizing the enduring
significance of classical methods.
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