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LEARNING OBJECTIVES

In this topic, we will learn to:
« apply three special algebraic identities 1o expand algebraic expressions
+ apply three special algebraic identities to factorise algebraic expressions
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5.1 EXPANSION USING SPECIAL ALGEBRAIC IDENTITIES

1. Algebraic expressions of the form of perfect
squares can be expanded as
(a) (a+hy=d" +2ub+b.
(by (a-bY=d"=2uab+h.

Note:
fa+ bl =fa+tbifa+b) =+ ab+ ba+ ¥
(a—br =fa-bfa-b) & —ab-ba+ ¥

2. Algebraic expressions of the form of a difference of two squares can be expanded as
(a+ba—b)=d —-b

WorkeD Exaviere 1

Expand the following.

(@ (x+3p (b) (Sx+1y () Qy+Nxy
Worked Solution:
{a) (x+3yP=x+2(x)3)+3?

=x+6x+9

(b)  (Sx+ 1) = (Sx) +2(5x)(1) + 12
=258 + 10x + 1

(€)  (2y+Tx)=(2y) + 2(2)(Tx) + (Tx)
= 4y + 28xy + 49x°

Student’s comnion mistake:
In part (b) of the example, writing (5x)° as 5x* is wrong, (5x)* = Sx = 5x =25x%,
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Wornen Exaviere 2

Expand the following.

(a) (x=3y (b) (3-xy ) (2y-Txp
Waorked Solution:
(a) (r=3y=x"-2(x)3)+3°

=¥ -6x+9

(b)  (3—-2x) =3 =-2(3)2x) +(2x)
=0 - 12x+ 4

(c)  (Qy—T7xY=(2pF - 2(2y)7x) + (7x¥
=dy? - 28xp + 49x°

Worken Exavirre 3

Expand the following.

(a) (x+Nx-17) (b)  (2x—S5y)M2x +5y)
Worked Solution:
(a) +Nx-7=x¥-7*

=x1-49

(b)  (2x—5y)2x + 5y) = () — (Sy)
= 4x% - 25)2

Worken Exavierne 4

Given that ne* + »#° = 14 and mmn = 6, find the value of (m + n).

Worked Solution.

(m=ny¥=m"+2mn+n*
=mt+t+ 2mn
=14 +2(6)
=26
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Worken Exazvime 8

Evaluate the following without using a calculator.
(a) 105° (b) 399° (¢c) 128x132

Worked Solution:

(a)  105%= (100 + 5¥
= 100° + 2(100)(5) + 52
=10 000 + 1000 + 25
=11 025

(b) 399=(400— |}
= 4007 - 2(400% 1)+ 1°
= 160 000 ~ 800 + 1
=159 201

(c} 128 x132=(130-2)(130+2)
=1302-2
=16 900 - 4
= 16 896

5.2 FACTORISATION USING SPECIAL ALGEBRAIC IDENTITIES

1. Factorisation is the opposite of expansion.
(a) a*+2ub+b=(u+hy
(b) & -2ab+b=(a-hby
() &-b={athla-5b)

Worken Examree 6

Factorise the following completely.
(a) x*+dx+4

(b) 9°+6x+1

(c} 42+ 20xp +25%°

Worked Solution:

{a) X +4x+4=x+2(x)(2)+2?

= (x+2)
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(b) 9 +6x+1=(3x) +23xX1)+ I°
= (3x + 1)}

(€) 4y + 20xy + 25¢ = (29) + 2(2))(5x) + (5x)?
=2y + Sx)

Wonrken Exaviere 7

Factorise the following completely,
(a) xX*-8x+16

(b 8x*=40x+ 50

(c) 9~ 12xy+4)°

Worked Solution:
(a) x—-8x+16=x"~2(x)4)+4*
=(x—4)

(b)  8x"—40x + 50 = 2(4x* - 20x + 25)
= 2[(2x) = 2(26)(5) + 57
=2(2x - 5)*

(¢) 97— 12xy+ 4 = (3x) = 2(3x)(2y) + ()
= (3x - 2p)

Worktn Exavrne 8

Factorise the following completely.

(@ 4x—49 (b) 12)°-3x

Worked Solution:

(a) 4xr*~49=(2x)*-7*
={(Zx+ N2x=-7)

(b) 12 =-3x=3(4"-x)
=3[(2yy -x7]
=32y + )2y - x)

53 | S2NA Mathematics (Topical)



Mathematics (Topical) | S2NA

Workep Exazrre 9

Evaluate the following without using a calculator.

(a) 90°-10° (b)y 102°-4
Worked Solution:
(a) 90°-10°=(90+10)90—-10)

=100 = 80

= 8000

(b) 1022 -4=1022-2°
=(102 +2)(102 - 2)

=104 x 100
=10 400
PRACTICE QUESTIONS
1. Expand the following.
(@) (x+5) (b) Gx+1y¥
() (2+3x) (d)  (Fx+9¥
2. Expand the following.
(a) (x-4y (b) (2x-35)
(¢) (6-xF (d)  (x=3pF

3. Expand the following,.
(a) (x+35)(x-3) (b (Bx-=5y)3x+5y)

4. Given that ¥ + 3* = 1000 and xy = 56, find the value of (x + y).

5. Given that m? — n* =48 and m — n = 5, find the value of 2(m + n)*.

6.  Evaluate the following without using a calculator.
(a) 102° (by 48 (c) 196 %204
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Factorise the following completely.
(a) x*+6x+9

(b) 9+ 12x+4

(c) 25x%+30xy+9)~

Factorise the following compietely.
(a) x¥-6x+9

(b) I12x*-12x+3

(€) & —12xp+9”

Factorise the following completely.
(a) 4x*-9

Evaluate the following without using a calculator.

(a) 75%- 2§

It is given that x is a positive integer.

(b) 105*=25

(a)  Stella thinks that 2x + 3 is an odd number. Is she correct? Explain your answer.
(b)  Find an expression for the square of the closest odd number which is smaller than 2x + 3.
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