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Algebra:
Expansion &
Factorisation
‘) Basics : Recap:Sec | Chap 4
* 2xt3x = 5% » 0xy =0 yxy =y
* ‘3%+2X/=—X, i |Xﬂ = 3 (-3)" = \9"
RO IE © 2y =2y = Yy Yy
A e R T “Cyte -yt
¢« —(a-b-¢c) =-atbtc (13)1 = wa
. X:"\lj < -(3-x> 1-37_ = 32.
Yryxy=yxyt=y’
CCyP = CPEYy) = -y*
2) EXPMS'\OY\ (rainbow method )
(@a+b) (x+Y) = ax + ay + hx + by
Eg: Expand and Simp\i{y the following
(a) (2a+b) (4a- %) (b) (4%-5y) (-10-6y)
= %a*- l4a + kab- Fb = - 4Ox - 24xy + 50y + 30y*
(¢) ~(3+8a) (-3b +c) (@) (-3%+8-109) (2x + )
= = (-2lb + ¢ -24ab + §ac) = = 6x™=3ny +lbx + 8y - 00y - 10y"
= 2lb -~ Fc¢ +2lab - §ac = -€>><f-23'xzy+Ibm+8y—l03"L
(&) x>+ 2y - (x—53)(2>c+|) ) 5(2x-F) = (3x-2) (% t1)
= 'XILT 27(.\\5 ‘(lx"-(-x—é)c:j—b\\j) = IOX'55— (37('1-"3)(’—)'7('_2)
skt 2xy -axP-x + by t3Y | = |ox 35 - 3xT - 3xF X2
=-X,"+8?oy~)c +3\\1 = -3x* + 90 -33
(@) (h+3R)(th- ) - (3k-h)(2t5h)
= 4h*- Fh £ WK 2K ~ (6K + 151K - 2h - 5h')
= - Fh 4 2hK -2K ~ 6K = IShK +2h + 5h*
= h" - Sh - 3hk - 23K
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2) Factorisation (“taxe out” HCR) (Recap:Sec | Chop i)
a) Mutriplication frame,

- Used to factorise quadmhc expressions (ax*+ bx + ¢)

X A B
B Box

C e N
B Bo

D 5 o

Eg: Factorise x*+ 2% - 15

X

¢ Quadratic expressions /equations :
* The highest power of the vaviakle is 2.

T
ZILLORH

@ In toe frame, ) wp Box | and Box 4 first. Write with the +/- Sign.
-Box 1 — ax* (gg: 5x7)
*Box 4 — constant (Eg:-20)

@ Find +he combinations where

Ax C = Box |
Bx D = Box 4
® Fil up Box X and Box 3, where
Bx C = Box 2
AxD = Box 3

® Cheek i the combination is correct, such hat

Box 2+ Box 3 = bx

only one MbiNALion

combinations for 15

x| x| % 3 x

x* | x* o| x| xS
5 5 >

-15 NE 5 -15 3| -3% -5

Since 5x~3x = 2%,

gives X*: x x % [ %15 The correct comoination is 5 and =3 -
3x5
SNt 2x-15 = (xt5) (% -3)
Bg : Facforise 2x* + 5% - 12
“ x| 2% x| 2x 3 x| [2x -3
x> % 2x” x| Ax* x| At -3x
N > E—
-2 -2 4 -l b 8x o -l
only oM (oMGIN 0N combinations Tor 12 Since -3x+8x=5%,
gives 2t A x % 9[ x él,l Te correct combination is 4 and -3 -
3X 4
coA 5% - 12 = (2% -3) (x+4)
Calculator O @ menw > 5 > 21— )
Hao! &5
® Key in the question: Eg: 2x™+ 5% - (2
QA —> = PO —> I — -2 — = —> =
® Calcdator shows |x = % . Press ‘=’ again. |x=-4%

® (@D Get vid of fraction by multiplying X, = % A
both Sides by the denominator . dx = 3 Xt = O
() "Swift” e number fo e (eff. 2x-3:=0

These are e TWo factors.
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Eq: Factorise 8 -3x™ - 5x ) Reorrange x| 3 8

= -3x"-5x+8 x| 3x* %%

= (3% +8) (1-%) a8

Eg: Facforise —23‘ —23 1 Always factorise the HCE of all terms first

= -2(y*ty -6) x| ¥y 3
=-2(y+3)(y-2) y| ¥ 3
2| -2y -6
_____________________________________ o o e i
Eq: Factorise m” + Fmn - 8n” : Eg: Factorise 547 + Fgh - 6l
x| m _ 8n Rl the Awo tevms | x| 53 -3h
2 9 with e sq'\AQPe : 1
m| m mn (m‘ and ~Bn*) | 9 59 3gh
-n | -mn | -§n* info Rox | and & - | 2 | 1o g
m>+ Fmn ~8n* = (m+8n)(m-n) E " Bg*+ Fgh - 6h> = (59-3n) (9-20)

Common factorisation ques fions
Eg 1 [Source: Fairfield Metnodist Sewndavy school /2024 /wA2/ Q6 ]

() Factorise 2p> + (3p - T x| 2
2° -p

W+ 13p-F = (2p) (prd)
p -3

(0) Wence, factorise 2(x-y)* + 13 (m-y) - F
using (&), Sulkstitute p= XY
200~y + B (x-y)-F = [1 (x-y)- |J (x-y +%)
= (-2 1) (x-y+¥F)

n 4
Eg2:(a) FactoriCe n*+ tn +12. : 2 4
n h
Nttn t 122 (n+4)(n43)
3| 3n 12,

(b) Hence, find two factors of 182 by using Substitution for n.
Subgtitute n = |0
(82 = 10 2+ F(10) + 12
= (10+4) (10+3)
= 14 x 13 - The two factors are 13 and 4.
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b) Groupirg

‘used to factorise & terms
O Growp ferms info 2 pairs . Rearmange e ferms i needed.

@ For each pair, take out the common factr.

® Taxe out e tommon bracKet.
® Ensure a\l brackets are -Fu\\y factorised.

EBg: Factorise the following .
1t ferm and tevrm
— e —

(@) 3a (y+3) = 4(yt3)
= (y+3) (3a-4) ®

(2-9)=~ (y-2)

r— 1
() >(y-2) + 5a(2-y)
KeTEP chgnge, flip

3(y=2) - Sa(y-2) O

= (y-2) (3-50) ®
() 3pg - 6sq, ~ dp t ls (d) 9m +12n - 3mp -~ 4np
=3¢ (p-29) -a(p-as) @ = =Gm-2mptn-jnp O
= (p-2s) (34-2) ® : =3m(3-pP) t4n(3-P) @
= (3-p) (3m + 4n) ®

@) Fr 4 6s-3sr -1y (€) 24ab + I8ac - 8bd - bdc
=Fr -1y + bs - 3sr = 6a(4bt3c) -2d(4b+3c) @

©

IHr-D+ 3s(a-r) o (4bt 3¢) M7 not fully ®
®
®

t

f

F(r-2) ~ 3s (r-2) 2 (4o +30) (3a-d) Tl g

(r-2) (F-33)

3) Application question
Eg: The area of rectangle ALY is (6x* 123xy + 3-031) am™. Find the perimefer of ABCD.

A B
bx™+ 3%y + 20y> = (3c+4y)(2x+5y) x| 3x 4y
2 | bx* i &xy
length of BC = (lx{-Sy)(,w\ Sy (ngloy‘
Perimeter = 2(2x+5y) + 2(3x+ 4y)
= 4xt10y + 6%t 8y
= (10% + \83) tm
C

D (3xt4y) om
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