MATHEMATICS - CLASS 9

CHAPTER 4

Exploring
Algebraic Identities

CHAPTER NOTES




IDENTITIES AND EQUATIONS

Mear\in&

Whtj the square identi’cy works.

An alsebmic_ identitj IS an eal,uation 5
that is true for every allowed value (a+b) = (a+b)(a+b)

of its variables. An equation may be = a(a+b) + b(a+b)
true only for some values.

: = a* +ab + ab + b*
(a+b)" = a*+ 2ab+b* [identity]

2 = a* + 2ab + b*
x“ -1 =24 [true only when x =5 or x =-5]
This uses the distributive property and
works for positive, negative and
fractional values.

Checking a few values supports an
identity, but an algebraic proof
establishes it for all values.
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SQUARE OF A SUM

The two rec’comﬁles each have area ab.
Their combined area 3ive$ the middle term.

Do not omit the middle term.
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fa+b) = o+ 2ok + b

Exrmnding a binomial .

(5x +29)" = (5x)" + 2(5)(29) + (24)*
= 25x" + 20xy + 432

Quick calculation.

43% = (40 +3)" = 1600 + 240 +9 = 1849

ab > 0: the square of the sum is larser.

(a % b)z = (a" 5 bz) =2ab ab<0: it is smaller.

ab = 0: the exPressions are ecLuo.l.



FACTORISING PERFECT SQUARES

Factorisation reverses expansion. Look for two square terms and twice their product.

a* 4+ Zab+ B = Lo tb)

Examp|e 10 x> +4x +4 = x*+2(x)(Q2) + 2% = (x + 2)2

The two eclual factors are x+ 2.

Example 2 36x* + 12x + 1 = (bx)* + 2(6x)(1) + 1% = (bx +1)*

Example 3: SOPZ + GOPcl T 1812 = Z(ZSPZ 3 30Pcl T q12>
= 2[(5p)* + 2(5p)(39) + (39)’]
= 2(5p + 3q)°

Take out a common factor first when i+ makes the square pattern easier fo see.



SQUARE OF A DIFFERENCE

(a-b) = a*-2ab + b*

Replace b bj —b in the Sztuare-of-a-Sum identifj.
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(a-b)* = a®-ab-b(a-b) = a® - 2ab + b”

Quick calculation.

= {30 — 1)
= 900 - 60 +
= 841

Three consecutive squares.

Add the smallest and largest squares,
then subtract twice the middle square.

(n=1)*+ (n+1)" =2n®
= (n*-2n+1) + ("*+2n+1)-2n"
=2
This explains why the result is always two.
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