Polynomial Identities

Polynomial identities are algebraic equations involving polynomials that
are true for all possible values of the variables. They represent fixed
patterns or relationships between expressions, rather than equations that
depend on specific solutions.

These identities often come from common algebraic expansions, such as
the square of a sum, square of a difference, or the difference of squares.
By recognizing and applying these patterns, students can simplify, expand,
or factor polynomial expressions more efficiently. Understanding
polynomial identities helps in developing problem-solving speed, improving
factoring skills, and building a strong foundation for advanced
mathematics.



Common Polynomial Identities:

1. Square of a Sum:
[u+b]2 —a’ 4+ 2ab+ b

Pattern: first term squared + double the product + second term squared.

2. Square of a Difference:
(a — b)* = a* — 2ab + b?

Pattern: first term squared — double the product + second term squared.

3. Difference of Squares:
(@4 b)(a —b) —a - b

Pattern: the product of a sum and difference equals the difference of squares.

4. Cube of a Sum:
(a +b)* = a® + 3a®b + 3ab” + b*
5. Cube of a Difference:

(a — b)ﬂ — a® — 3a’b + 3ab® — b*

Why They Matter:

. Save time in algebraic expansions.
. Help with factoring and simplifying expressions.
. Form the basis for solving higher-level equations.

Example:

Instead of multiplying (z + 4)? as (z + 4)(a + 4), use the square of a sum:

(x+4)* =2®+ 8z + 16



