list of math formulas algebra

List of math formulas algebra is a fundamental resource for students, educators, and
anyone interested in mathematics. Algebra serves as the foundation for many advanced
mathematical concepts and applications, making it essential to have a clear understanding
of its key formulas. This article will explore various algebraic formulas, organized into
distinct categories, to provide a comprehensive overview of this vital area of mathematics.

Basic Algebraic Principles

Algebra is built upon several foundational principles that govern the manipulation of
numbers and variables. Understanding these principles is crucial for applying algebraic
formulas effectively.

1. The Commutative Property

- Addition:\(a+b=b + a\)
- Multiplication: \( a \times b = b \times a \)

2. The Associative Property

- Addition: \((@+ b)+c=a+ (b +¢c)\)
- Multiplication: \( (a \times b) \times c = a \times (b \times c) \)

3. The Distributive Property

-\(a(b +c)=ab + ac\)

Linear Equations

Linear equations are fundamental in algebra and represent relationships between variables.
The general form of a linear equationis\(ax + b = c).

1. Standard Form of a Linear Equation

- The standard form is expressed as \( Ax + By = C\), where \( A\), \( B\), and \( C\) are
constants.



2. Slope-Intercept Form

- The equation can also be expressed in the form \(y = mx + b\), where:
-\( m ) is the slope of the line.
-\( b\) is the y-intercept.

3. Point-Slope Form

- A linear equation can also be writtenas\(y -y 1 = m(x - x_1)\), where:
-\((x_1,y 1)\)is a known point on the line.
-\( m\) is the slope.

4. Parallel and Perpendicular Lines

- Parallel Lines: Two lines are parallel if they have the same slope, \( m_1 =m_2).
- Perpendicular Lines: Two lines are perpendicular if the product of their slopes is -1, \( m_1
\times m_2 = -1).

Quadratic Equations

Quadratic equations are polynomial equations of degree two, typically expressed in the
form\(ax~2 + bx +c=0)).

1. Quadratic Formula

- The solutions for a quadratic equation can be found using the quadratic formula:
\[

x = \frac{-b \pm \sgrt{b~2 - 4ac}}{2a}

\]

2. Factoring Quadratic Equations

- Quadratic equations can often be factored into the form:

\[
(px +g)(rx +s) =0
\]

3. Vertex Form of a Quadratic Equation

- The vertex form is expressed as:

\[

y=a(x-h)"2 +k

\]

where \( (h, k) \) is the vertex of the parabola.



4. Discriminant

- The discriminant \( D = b™2 - 4ac\) helps determine the nature of the roots:
-If\( D > 0\): Two distinct real roots.

-If\( D = 0): One real root (repeated).

-If\( D < 0\): No real roots.

Polynomials

Polynomials are expressions that involve variables raised to whole number powers. They
are classified based on their degree.

1. Polynomial Degree

- The degree of a polynomial is the highest exponent of its variable. For example:
-\(3x™4 + 5x°3 + 2x + 1) is a polynomial of degree 4.

2. Polynomial Addition

- To add polynomials, combine like terms. For example:

\[
(2x™2+3x+5)+(4x"2+2)=6Xx"2+3x+7

\]

3. Polynomial Multiplication

- To multiply polynomials, use the distributive property. For example:

\[
X+2)XxX+3)=x"24+3x+2Xx+6=Xx"2+5x+6

\]

4. Factor Theorem
-1If\( f(c) = 0\), then \( (x - ¢) ) is a factor of the polynomial \( f(x) \).

Rational Expressions

Rational expressions are fractions that contain polynomials in the numerator and
denominator.



1. Simplifying Rational Expressions

- To simplify, factor both the numerator and the denominator, then cancel common factors.

2. Adding and Subtracting Rational Expressions

- To add or subtract, find a common denominator:
\[
\frac{a}{b} + \frac{c}{d} = \frac{ad + bc}{bd}
\]

3. Multiplying and Dividing Rational Expressions

- To multiply, multiply the numerators and denominators:

\[

\frac{a}{b} \times \frac{c}{d} = \frac{ac}{bd}

\]

- To divide, multiply by the reciprocal of the second expression.

Exponents and Radicals

Exponents and radicals are crucial in algebra for representing powers and roots of numbers.

1. Laws of Exponents

a"~m\timesa™n =a~{m+n}\)
\frac{a"m}{a"~n} =a~{m-n}\)
(@~m)”n=a~{mn}\)

(
(
(
(a~0=1\) (where\(a\neq0)))

-\
-\
-\
-\

2. Radicals

- The square root of \( a ) is represented as \( \sqrt{a} \) and can be expressed in
exponential form:

\[

\sqrt{a} = a~{\frac{1}{2}}

\]

3. Simplifying Radical Expressions

- To simplify, factor out perfect squares:
\[

\sqrt{18} = \sqrt{9 \times 2} = 3\sqrt{2}
\]



Systems of Equations

Systems of equations consist of two or more equations with the same variables.

1. Solving by Substitution

- Solve one equation for a variable and substitute it into the other equation.

2. Solving by Elimination

- Add or subtract equations to eliminate a variable, making it easier to solve.

Conclusion

A list of math formulas algebra offers a vital toolkit for solving a wide range of
mathematical problems. From basic algebraic principles to complex systems of equations,
understanding these formulas lays the groundwork for further studies in mathematics and
related fields. Mastery of these concepts will not only enhance problem-solving skills but
also foster a deeper appreciation for the beauty and utility of algebra in everyday life.

Frequently Asked Questions

What are the fundamental algebraic identities?

The fundamental algebraic identities include: 1) (a + b)2 = a2 + 2ab + b?, 2) (a - b)?2 = a? -
2ab + b? 3)a2-b2=(a+b)(a-b),and4) (a + b+ c)?2=a%+ b2+ c2+ 2ab + 2bc + 2ca.

How do you solve a linear equation in algebra?

To solve a linear equation, isolate the variable on one side of the equation by performing
inverse operations. For example, in the equation ax + b = ¢, subtract b from both sides to
get ax = ¢ - b, then divide by a to solve for x.

What is the quadratic formula and when is it used?

The quadratic formula is x = (-b * V(b2 - 4ac)) / (2a) and it is used to find the solutions of a
quadratic equation of the form ax? + bx + ¢ = 0, where a, b, and c are coefficients.

What are the different forms of polynomial equations?

Polynomial equations can be expressed in several forms including standard form (ax™n +
bx”~(n-1) + ... + k), factored form (a(x - r1)(x - r2)...), and vertex form (a(x - h)? + k).



What are the properties of exponents used in algebra?

The properties of exponents include: 1) a”~m a”~n =a”~(m+n), 2) a™m/a”~n = a”~(m-n), 3)
(@”m)”~n =a"~(mn), 4) a~0 =1 (fora # 0), and 5) a~(-n) = 1/a"™n.
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