SISO E T oo and Faciorising )

Expanding

Grouping symbols such as [brackets], {braces} and {parentheses), can be removed without changing the
value of the expression by expanding.

axb and ax+c
ab-ac

a(b+c)

il

i

Every term inside the parentheses is multiplied by the term in front of the parentheses.

' Ty
Expand 2(3x + 5)
2(3x+5) = 2(3x +5) 2 # every lerm inside the parentheses
= 2x3x and 2x+5
=6x and + 10
=6x+10
- J

a(b+c¢) = axband ax—¢

= ab—ac
I — = - ™
Expand 3a(a—4) :
3ala—4) = 3&(3 - ‘i) 3a x every term inside the parentheses
= 3axa and 3ax—4
=3a? and — 12a
=3a? - 12a
p- S

How that you have seen how it works, it's time to learn the mathematical name we give this is method:

_ The Distributive Law

e« alb+c) = axb and ax+c¢
ab+dac

I

o a{b—c) =axband ax—c

Il

ab— ac

Expanding and Factorlsing
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Be careful multiplying positive and negative values when expanding.

+ x4 or —X— — %+ or Fx—
Signs the same we get a positive answer If the signs change we get a negative answer
3Ix5 =15 —-3x—-5=15 —3x5=-15 3x—-5=-—15

When expanding parenthesis muitiplied by negative numbers, The Distributive Law becomes;

—a(b+e) = —axb and —ax+c Be carefol

——ab—ac with figns

—~a(b—¢) = —axband —ax—c

i

—ab+ac

if the term in front of the parentheses is negative, all the terms inside change sign after expanding.

- = ; )
Expand —p{(dp +7) - . : =
—p{dp+7} = _1,'(4;;.1{."]) —p# % every term inside the parentheses
=—pxdp and —pxT —plip+7) = (-pxap)+{-p-17)
=— 4p2 and — p .
=—d4p*—Tp
L A
- ™y
Expand —5(3y —1)
NN .
~503y—1) = =503y-1) 5 - every term inside the parentheses
=—5x3y and —Sx—1 ~5{3y-1) = (5= )+ (-5~~1)
=15y and +5
=—15y+35
\ J
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How does it work? i  Your Turn ] Expanding and Factorising J How does it work? Solutions ] Expanding and Factorising ]
_}KY@ Expanding

Page 4 questions

& Expand: Expanding
_ ',1-;:"1"~.. T
0 2Aat7) 0 5(-3) B 6 2a+7) = 2Aa+T) © 9(b-3) = 9(b-3)
= 2xXaand 2x+7 = 9xband 9x—3
= 2ax+14 = 95 and —27
=2a+14 = 9b—-27
: £ S
& 6c(3d+1) @ 44(3-¢) . @ 6c(3d+1) = 6e(3d+1) € 4d(3—c¢) = 4d(3—-¢&)
= 6¢c X 3d and 6cx+ 1 = 4ddx3andddx—¢
= l8cd and +6¢ = 12d and —4cd
= 18ed + 6c = 12d — 4ed
o ST
O 3(6+4) : ® n(p—a) Q 3x(6+4y) = Ix(6+4y) 0 3m(p—q) =3mlp—q)
= 3xx6Gand3xx 4y = 3mxpand 3mx—gq
= 18x and +12xy = 3mp and —3myg
= 18x+412xy = 3mp —3mg
. If“:"‘_e“‘“'a g Ty
1 6 - = Leem— G 2ab(3c+2d) = 2ab(3c+ 24
6 Ln-14) & 2ab(3c+2d) @ {6m--14) = 5(6m—14) ) ( )
=l vemand Lx—14 = 2abx3c and 2ab x + 2d
2 2 = 6ab d 4 dabd
= 3mand -7 = abe and +2ab
w7 = Gabe +4abd
® 4(-3-9%) ] o —2p(2—g~) @ 4(-3-9%) = 4(—3— %) i “2!3(2“5) = —219(2—7)
=4dx—3and4dx—9x z_prQBnd_sz_%
= -~ 12 and — 36x = - 4p and +pg
= —12-36x — —dp+pg

g — 4p {for neatness)
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How does it work? Your Turn J Expanding and Factorisingj
ﬁ@ Expdnding ‘

€ Expand:

o —(a+11) O —-20-3)

Psstl Rernember the 1 can be hidden: — Ha +11)

& —n(6+8m) O -32-7d)

& —2(y+4) - O -Sm(p—q)

€) The same rules apply for expanding the following questions:

© 02a(252+15) O --2b{c—3.5b)

Expanding and Factorlsing
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Page 5 questions

Expanding
e
8 (et} = —{(a+11) O -2b-5=-2(b-35)
: = —Ixaand —-1x+11 = —2xband ~-2x—35
= —gand —11 = —2band +10
= —a-—11] = -2b+10
= 10 —25 {for neatness)
© —n(6 +8m) = — (6 +8nr) O -3(2-7d) = -3(—74)

—nx6and —nx+ 8m —3x2and -3x—T7d

= — 6n and —8mn = —6and +21d4
= —6n—8mn = —-6+21d
= 21d — 6 {for neatness)
o ST
S —2x(y+4) = —2(y+4) O —Swn(p—q) = = 5mn(p—q)

—2yxyand —2xx-+4 — Smnx pand —Smnx—gq

I
I

i

- 2xy and —8x — Sminp and +Smng

i

— 2xy—8x

i
i

— Smnp + Smng

Smirg — Smnp {for neatness)

= 0.2ax25a and 0.2ax + 15

= 5¢° and +3a

= 5a’+3a

.~

© —2b(c—3.5b) = — 2b(¢—3.5b)
—2hxcand —2x—3.5b
— 2be and +7h?
—2be+ 75

7h% — 2be {for nestness)

i

1l
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More expanding

Why limit yourself to parentheses with only two terms? The Distributive Law works for parentheses with more.

Every term inside the parentheses is multiplied by the term in front.

Expand 4(2m+ 31: -2}

4 .

4(2m+3n—2) = 4(2m+3n—2)
4x2m and 4x+3n and 4x—2

4~ every term inside the parentheses

1l

=8m and + 12n and — 8

=8m+12n—8

Take care with the multiplicat!ons when there is a negahve term out the fmnt

Expand —afa -~ b+3c+ 2)

f8] = -LV' ™
—a{a—b+3c+2) = —a{a—-b +3c+ fl) @ ~ every lerm instde the parentheses
= —gxaand —gx—b and —ax+3c and —~ax+42
= —a® and +ab and —3ac and —2a

= —qa*+ab—3ac—2a

The basic Index laws are often used when expandmg expressions.

(Expandp (p—3pg+35q)

PP~ every ferra Inside the parentheses

_ LT
P (p—3pg+5q) = p*(p—3pg+5q)
= p?xp and p* x—3pg and p? x+ 5S¢

5 = p**t and — 3p**1g and + 5p’g
) = p’—3p'q+5p’q
$5  Remember:
al—i xﬂﬂ = l{ﬂ‘ﬂ
\ ,

¢ ’ Expanding and Fartorlsing
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5 v p
Ps More expanding

€ Expand:
& 3(a+h+2) @ 4(x—y-95)
@ 3p(2p+g+4) & —de+2f +6)
© 2x(dx+3y—3+z) @& —alb—2c+d-95)

@ Expand: (psst: remember the multiplication rule for indices}

6 2’ +3n0) 6 oix®-y)

6 —ablab® +2a%b) 6 22 —4pg+5)

trpanding and Factorlsing
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Page 7 quesfions

More expanding

il

O O Netb+2)

i

il

It

O 4d(x-y-5)

I

& 3p(2p+q+4)

& —d(e+2f+6)

O 2x(dxr+¥y-3+2)

@ —alb—2c+d ~5)

J Expanding and FacforisingJ

L

AT

3a+b+2)
3xgand3x+band 3x+2
3a and +3b and +6
3a+364+6

>

£ N
4(x—y—35)

dxxanddx—yand4dx—5
4x and —d4y and — 20
4dx — 4y —20

A vy
p(p+qg+4)
Ipx2pand Ipx+gand 3px+4

il

6p* and +3pg and +12p

6p° +3pg+12p

— (e +27 +6)

—dxeand —-dx+2f and —d x+ 6
—de and —2df and —64
—de — 2df — 6d

il

I

;""i; \“"‘1
2x(4x+3y —-342)
Qxxdxand 2xx+ 3y and 2x x— 3 and 2x x+z

Il

Il

8x% and + 6xy and —6x and +2xz

i

It

8x% +6xy 4 2z — 6x

.ff'tf L -‘:'t A
—a{b—2c+d—5)

—axband —ax-—2c¢and —ax+dand —gx—3

I

—ab and + 2ac and —ad and 4+ 5a

I

—ab+2ac—ad + 5a

2ac — ab — ad + 5a (for neatness}

‘How does it work? Solutions

Page 7 questions

More expanding

X
= nxntand nx+ 3n
= n'*? and + 33+
= 1’ and + 3%

= -I-?'i'i2 {for neatness}

O ol*-y) = 15;‘(}2—}3)

xyxs?and xyx—y?

i

= 2y and i t3

£y and —xy*
Fy—xyt

- a?)(a;)z —i—ﬁ;zzb)

—abxab® and —abx + 2a°b
= IR gnd ol FIplH
—a*h? and —2a%5*

—a' B —1a’p?

@ —ab(ab® +24°b)

Il

I

= 2p(2p® —4pq +5)
= 2px2p® and 2p x — dpqg and 2px+ 5

O 2p(20% —4dpg+5)

= dp'*? and —8p' *'q and + 10p
= 4p* and —8p’q and + 10p
= 4p* —Bp*q 4 10p

Expanding and Factorfsing Sotutions
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How does it work? Expanding and Factorising ]

Expanding and simplifying
Always simplify the expression after expanding where possible.

Simplify by collecting like terms after the expansion of any parentheses.

-
Expand and simplify: 3(7m —6)—16m

3Tm—6)—16m = 3(Tm—6)~16m
3x7m and3x-—6 and — 16m

=2im—18—16m
t—LﬁelErms

3 x every term inside the parentheses

I

=5m—18 Combine the like terms

For expressians with multiple parentheses, expand each separately then laok to simplify.

4 j - S ™
Expand and stmplify: 5(2¢ +4)—4(a—3) R T -
Ny f"'q:{. Ty
5{(2a+4)—4{a—3) = 5(2a+4)~4(a— 3} Expand each grouping separately
S5x2a and Sx+4 —4dxagand —4x-3
r Lk terms -—1
= 10a+20—-4da+12 Identify the like ferms
b e terms
= 10a—4a+20+ 12 Group the like terms
= 6a-+32 Simplify
\ J
Be careful to apply the index laws correctly when expanding expressions wuth muftiple variables,
—
Expand and simptify: xy(Sx+ y)— 2%y :
(5% + y) - szy = ay(Sx + y) 25 ¥ . xy x everyierm inside the parentheses
= xyx5x and .tyx+y and — 2x%y
= 55ty and ot and —2x%y  identify the like terms
= 5x% y+xy —24%y
Lite tecas
= 5.1’2)) = 2.‘(‘2)? + .1')’2 Group the like terms
= 3y 4 xy° Simplify
\ p;
& Expanding and Factodising
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_'/g@ Expanding and simplifying
&b Expand and simplify:

@ Ha+3)+2a (6] —3.(2—.r)+1

@ 12p+5(p-2) @ 5d—4(9-3d}

® - 5b(4--b)+3b+ 5 @ Hx—2y)—x+dy

€ Expand and simglify:

& 8lc—-4)+3(c+2) O 9(d+2)-(5-3

G 3(x-5-2(4+x) @ alat+B8)—5(a+3)

Expanding and Factorlsing I 9
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How does it work? d  Solutions } Expanding and Faciorising] How does it work? Solutions ] Expanding and Factorising]

Page 9 questions Page 9 questions

Expanding ond simplifying Expanding and simplifying

© —Sb(4—B)4+3b+ 56t = — Sh(4— b) +3b+ 5b*

O O 4(a+3)+2a = 4(a+3)+2a
, == — 5hx 4 and —5hx— b and +3b and +55°

4dxaand 4x+43 and +2a

da-+124 2 1= terms
= 44 a 3 ) ,
Lite terms = —20b+5b" +3b+5b
e terms

da+2a-+12 grouping like terms
6a-+12

= -~ 20b 43D+ 5b* + 56 grouping like terms
= — 17b +10p*
EL = 106> =17k {for neatness)
6 —3(2-0)+1 = —302-%)+1
—3x2and -3x—xand +1

It

vy
@ 9 x-2y)—-x+4dy = 9(x—2‘y)—x+4y

il

- _?_L:iz:sjl = — 9 xxand 9x— 2y and —x and +4y
L2 terms:
= —6+14+3x grouping like terms _ —9[,;:_—18y—-1'+4y
= —5+3 thhe terms
= 3x—35 {for neatness} - ’ = —9x—x—18y-+4y grouping like terms
= — [0x—14y
& 12p4+5(p-2) = 12p+5(p—2) o e
= [2pand+5xpand +5x—2 B O 8(c-4)+3(c+2) = 8{c—-4)+3(c+2)
= 12p+5p—10 : =8xcand8x—~4and +3xcand +3x+2
Ltgrkrﬁs‘} . 31;313 :I:rms-—é
- - = 8c—32+3c+
- 17}7 10 Lmt:lemst
s = 8c+3c—32+6 grouping like terms
v
& Sd—4(9—3d) = 5d—4(9-3d) = lc—26
= 5dand —4x9 and —4x—3d . 5

Hd+2)—{5-3d)
=9Oxdand9x+ 2 and —1x5and —1x—34

[—lxk'e!emls—]
174 - 36 =94 +18-513d

t itk
1etms

= 9d +3d+18—35 grouping like tesms
= 12d+13

. Erpanding and Factorlsing Solutisns
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5d—36+12d O 9d +2)—(5-3d)

ke berms.

it

S5d +12d —36  grouping like terms

Il

Fspanding and Factorising Solutions ' | 5 6
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How does it work?

Solutions } Expanding and Factorising) How does it work? : Your Turn j Expanding and Factorisingj

‘ v

Page 9 questions _ﬁ@ Expanding and simplifying
Expanding and simplifying £ Expand and simplify:

~ ST BT & —(y+4)-5(2x—y O (Q2+x—y+3x—xy

@ S(X - 5) - 2(4 + x) - 3(x - 5) - 2(4 + .1’) Psstl Remember the [ can be hidden: ~ 1(y + 4x)
=3xxyand3x—5and -2x4 and —2x+ 1x
I——-Lﬂ.elerms—]
=3x-[5-8-2x
Luved

= 3x—2x —15—38 grouping like terms
=x—23

O ala+8)—5(a+3) = agu+R)—S(r+3)

=gxagandax+8and —Sxagand —5x+3

© 2a(3+4db)+4(ab+24a) @ —3b6(2+b)—(6-D)

= a’+8z—5a—15
l, Lil.e_'
terms

=at+3a—15

Page 10 questions

Expanding and simplifying @ —(2-d)-2{d-2) ©  ao(40x+5)— 310 —x)

s

Ty e
@ O (4 -52r-y) = —(¥+44)-5(2x~y)
= —lxyand —lIx+4xand —5x2x and —5x—y
bikaterms

= —y—4x—10x + 5y
Lu‘-a_f
tems

= —y+ 5y — 4x — 10x grouping bike terms

= 4y —14x
© —mn(Sm—20%)+ md® +3n°n Q ol4p+34*-2)+2q9(q+5p)

A
O x(2+x-y)+3x—xy = x(i+x~y)+3x-.ry
= xx2 and xx+x and xx—y and +3x and —xy
Lile terms
2 1
= 2y 4 a7 - xy 4 3x—xy
L—-w- Like terms ——J

= 2 +2x+3x— xy —xy grouping like terms
= &+ 5x—2xy

Expanding and Faclorising Solutians
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How oes it work? Sqution; J Expanding and Factorising ] How does it work? |  Solutions J Expanding and Factorising J ‘

Page 9 questions Page 10 questlons

Expanding and simplifying : Expanding and simplifying
Vs x

P i — .
Py T oy ¥ P e

_ oy b3 &

@ 3Hx-5)-24+x) = 3Ax-5)-2(4+x) & 2a(3+4b)+4(ab+2a) = 2a(3+4b) +4((;b + 5«)

=3xx §nd Ix—5and—2x4 and -2 x+ Ix = 2ax3 and 2ax+ 4b and +4 xab and +4 x + 2a
t—uieterms"—-i l——-—~lﬁe |errn5rr-——-1

= 3xﬁ15u;§3~2.": = 6a+8ab+4ab+8a

cams Lite teoms

=3x~2x—15-8 ing Ik ‘
2% Erouping ke terms 6a + 8a -+ 8ab +4ab geouping like terms

I

=x-2 14a + 12ab

I

..-‘i;i"; AT Lt XL
& ala+8)-5(a+3) = ala+8)—-5(a+3) © —3b(2+5)—(6—b)

P S
—3b(2+b)—(6—B)
=gxaand ax+ 8 and —Sxagand-5x+3
= —3bx2and —-3bx+band—Ix6and ~1x—5b

I

= g’ +8a—5a—15
iile

L2 terms

A 43as = —6b—3b2—6+b
= —3b —6b+b—6 grouping like terms
. = 36" 56
Page 10 questions
x
Expanding and simplifyin AN P
P g plifying s X G (2-d-2d-2)=-12-d)-2{(d-2)
A Ty
8 6 —(y+4)-502x—y) = —(y+4x)—5(2x—y) = —IxZ2and—Ix—dand -2xdand —2x—2
= —Ixyand —Ix+4x and —~5x2x and —5x—y [ tetems —)
tike tecms- = —2+{11—12}d+4
b
= —y—4x—10x+5y terns
Ltg.‘rﬁs—i = —244+d—2d grouping like terms
= — v+ 5y —4x—10x grouping like terms =24
= 4y —14x ‘
] - e

@ o(40v +3)— 3p(10x% — x) 1_;;(4‘01' + '5) — 33#(10':::2 — !!.)

Ay
O QAx—y)t3e-ay = 2x-y)Hexy xyx40x and xyx+ 5 and — 3y x 10x% and ~3yx —x

= xx2and xx+xand xx—yand +3x and —xy [ Ubeterms
, tite termrs - = 40x2y+5xy—30x2y+3xy
= 24+ x"—xy+3x—xy 1_—Lrietan'ns———;
I—lihamnu—j )

Il

40_1;1); ~30x2)' + 5xy -+ 3xy grauping like terms
= x% + 2% +3x — xy — &y grouplng like terms

i = IOxzy + 8xy
= x" 4 5x-—2xy
Espanding and Factorising Salutions 7 g Espandfag and Faciorising Solutions
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How does it work?

Page 10 yuestions

Expanding and simplifying

Solutions ] Expanding and FactorisingJ

T -

i Y
© —mn(5m—2n%) + e +3m%n = —ma(5m—20%) + mn® + 3m%n

— mnx5m and —mnx— 20% and +mn* and + 3m%n

1+1 1+2

—Sm' T n 4 2mn +mn® +3mPn

ihe terms.

— Sptn + 2mnd +mnd + 300

Lite terms

— St n -+ 3mtn + 2wt 4+ n’® grouping like teems

—2m*n 4 3mn®

3’ — 2t {for neatness)

T o -.
F] K K Fa 3
@ oldp+34°—2)+29(q+5p) = qldp +34* -2} +2¢(q +5p)

= gxdpand gx+ 3¢ and gx— 2 and + 2¢ xq and +2g x + Sp

dpg+3g' "1 —2¢+2¢"* + 10pg

dpg + 3q3 —2g+24"+ 10’pq

Like terns

i

= ldpg+ 3(]3 —2q+ 2(12

4pg + 10pg + 3(13 —2g+ qu grouping like terms-

Expanding and Faciorising Solutions

rasdlebs Passprt T ¥ lewih g

SERIES TOPIC




