Using Our Knowledge ]

Simplifying Algebra .

Expanding Brackels

A term autside a bracket is multipled with all terms inside a bracket, so that:
Y™
alb+ecy=axb+axXc=ab+ac

This property of multiplication with brackets is called the 'distribution property. Here are some examples:

Expand the following
Y™ EXN T

@ 3(2+x) G x(5+ 20 +3y)
=6+3x = 5x + 2x% + 3xy

There is no difference If the number on the cutside [s negative. Always multiply the term outside with
all the terms Inside.

Expand the following

Yy ™y YN TN
& 45 _ @ —3p(29+6p-9)
“3pxiq) [3px6p) [<3x=9
=—dy+20 =-—gpg— 18p* + 27p

Sometimes like terms can be simplified after expanding brackets.

£xpand the following

Y ™ FY ™ FY N ™ FY ™
O 42—+ (5 -2) O —2¢(1 + 4p —3pg) +9(2p - 5pg)

ke terms like terms
= 8x— 42 + i5x — 647 = —Jq — 8pg + 6pg* + 2pg — 10pg”
Lljke terms—t - Ll}ke terms———t
=23x — 10 = —~2q — 6pq — 4pq°
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Simplifying Algebra

Multiplying Brackets
Brackets can also be multiplied together. Both terms in the first bracket are multiplied with both terms in the
second hracket.
O _@
TN N
{a+ bY{c+d)
v
@®
O ONONO)

=ac+ad+bc+ bd

The product of two brackets can also be thought of i this way:

(a+b)c+d) = alc+d) +bic+d

= ac -+ ad -+ bc+ bd
. Find the following products: _ o )
Q@ | ®__®
ATNTN
& x+N+2) O Cy+3Ey-4)
WS
®® ® ©®
@
=X +E+2)+@BXx)+{3x2) =(2yX I+ (2yX—4)+ (X I+ 3 x-4)
=24+ 224 3¢+ 6 =6y’ -8y +9y—12
ike ke
terms termns
=x' 4 5x+6 =6 +y—12
@ 2+ 3np-19) € (3a—55)(c + 2d)
= (2pXp) +(2p x—4g) + (3g X p) + (3g x—4q) =(3ax3c}+(3ax 2d) +{-5b X 3c) + (-5 X 2d)

= 2p2 — 8pq + 3pq — 12q2 = Bac + 6ad — 15bc — 10bd

= 2p* - Spg— 124*
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Simplifying Algebra

Page 15 questions

1. Expand these brackets:
1. Expand these brackets:

G 502y G 64-30
&G s+ 0 6(4-39
= 10y + 15 =24 — 18¢
@ —4(=3-5m O 30—
=12+ 20m =274 12x
& —4(3-5m) @ —-309—-4x
o %(Sx ~2y) F1) -ET(mu — 2dm)
=dx—y =—di + Gm
G 2(dx -2y ® Sldxy—3
O —;—(&r -2y 1] -i(l6n - 24m) ( ) ( )
=8 — 4y = Ay — 3t
€ sp(g+2pgt+3p) & 3o(2c—2y+1)
= Spg + 10p*q + 15p° = 6ty — 6y + 3y
O 2x(dc—2y) O Fldy-»)
Page 16 questions
2‘. Expand these brackets:
© x(2+3x—dy+day)
= 2x + 3% — dxy + 42y
@ Sp(g+2pg-+3p) & Io(2e-2y+1)

G —2abe(3 — ab — dac + 2a%b — She + 1¢%)

=—6abe + 202K e + 8a®be? — 4a*be + 10ab*c* — 6abc?
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Questions ] Using Our KnowledgeJ Simplifying Algebra *

Simplifying Algebra

2. Expand these hrackets: Page 15 questions

G (2 + 30— 4y +4xy) - @ —2abe{3 — ab— dac + 2ab —- She + 3c%) 1. Expand these brackets:
8 52y +3) G 60430
=10y + 15 =24 - 18¢
@ —-4(-3-5m) € -309-49)
=12+ 20m =27+ 12x

3. Expand then simplify using like terms: .
(2] 7(& -2y Lt -711-(1671 —24m)
& dlx—33) +2q7x-5) O (1 -2+ 3ed) + ed{5d — 3cd” - 2)
=dr—y =—4n+ 6m
€ W(dx—2y) *(dxy - 3y)
= 8x% — dxy = 4.:3): - Z‘Iy.t2

@ sp(q+ 2pg -+ 3p)

= Spg + 10p%q + 15p

3xy(2x—2y+ 1)

= 6%y — 6’ + 3ay

& 5p(3g—2pq*) — dg{2p%g + 2p —3) @ —3ab(a’h — 26 + 62) — b(8a’b + 2ab? — 4a®) + @7 .
Page 16 questions

2. Expand these hbrackets:
& (243 —4dy+4)

=2 2+ 3% — duy + Aty

O —2abc(3 — ab — dac + 2a%b — She + 327)

=—6abc + 2a* B c + 8a*be® — 4a’ b + Wab®e? — 6abc’
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Simplifying Algebra.

Page 16 gquestions 4, Expand and simplify:
3. Expand then simplify using like terms: O (x+2)x-1) O (st 36341 — 29)
O 4(x—3") 4+ 2x(Tx - 5) 0 (1~ 2c+ 3ed) + cd(Sd — 3ed” — 2)

= dx— 12x% + 14x* — 10x =d? = 2ed® + 3¢d® + Sed® — 3 — 2cd

= 2%~ 6x =3cd + 3ed® 4+ d* - 3*d® — 2ed

@ s5p(3g-—2pg*)—49(2pq + 2p -3}

= 15pg - 10p%¢? — 8p%q® — 8pg + 12 @ (G- 1DE-2) @ (ab— 20)(38% + 6ab)
= Tpq + 12¢ — 18p°g*
€ —3ab(a®h - 2b* + 6a) — b(8a’b + 2ab’ - da®) + a’b
=-3a3b? + 6ab® — 18ab — 8a*b* — 2ab® + dab + a®b
= dab’ — 13a*b — 11a°b*
p 17 i B (x+y)x-» & (ab- cd)(ab + cd)
age questions
4, Expand and simplify:
O (x+2){x-1) O (25t + 304t — 2s5)
=27 -2+ -2 = 85t — 4521 + 1262 — st
=22—2
O (dk- 1328 @ (ab-2¢)(3b* + 6ab)
= 12k— 8K -3+ 2k = 3gb® + 62217 — 6ab’ — 12a%b .
=8k + 14k -3 . bt “ “ G 3y -4 (xy+2%) O (3abc— 4a°bc®) (Sabe — 2 b )
8 (x+ry)(x—y) @ (ab-—cd){ab+cd)
= —xytay—-y = a*? + abcd — abed - 2 d*
=¥ 7),2 — &b — At
8 (Gxly— any®)ay +2x) @ (Gab’c— da*bc")(Sabe = 2a%b%c?)
= 3%yt 4 6y — daly® — BaPy? = 15a°p ¢! — 6a°b%e® — 2007 + Ba* bt
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Page 16 questions

3, Expand then simplify using like terms:

& 4(x— 3N+ 2x(Tx—5)
= dx —~ 126" 4 147 — 10x
=2 —~6x

@ 5p(3g—2pq”) — 49(2p*q + 2p — 3}
= 15pq— 10p*q” — 8p”9* — 8pg + 12¢

= Tpg + 12q — 18p4*

Simplifying Algebra

Solutions J Using Our Knowledg:]

@ (-2 + 3ed) + cd(5d — 3ed’ — 2)
= d® — 2ed® + Jed® + Sed® — 3t — 2ed
= 3ed® + 3cd® + d* - 3c¥d” — 2ed

@ —3ab(a®h — 20° + 6a) — b(8aPh + 2ab® — 467 + &*b
=3B + 6ab® — 18ah — 8a*b® — 2ab® + da*b + a'b

= dab® ~ 13228 — 11a*b?

Page 17 questions
4, Expand and simplify:
& (x+2)(x-1)
=2 -2+ 2x—2
=282

@ (dk—-1)(3-2k)
= 12k— 8k -3+ 2k
=—8k% 4+ 14k -3

& (+x—y)
=y tay -y

=xPoy?

O (xy— 498y +2)
= 3% + 6xly — 4ty - 8xTy?

O (25t +3)(dr - 25)
= Bs1® — 45t 4 126 — 65t

& (ab —2a)(35 + Gab)
= 3ab’ + 6a°b° — 6ab” — 12a°b

€@ (ab--cd)(ab + cd)
= @ B + abed — abed — A d*

= 2B A

G (3ab’c— da?bc))(Sabe — 2abcY)

= 15a*b%c? — 6276 c* — 202° K73 + Ba'b et
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Simplifying Algebra

Shortcuts for Multiplying Braclkets

A product of two brackets it called a 'binomial product’. Some binomial producis can be feund more easily than

otherss. Look at this example:
{a+b)a—b)
=a’—abtab- B

[ The middle terms cance! each ather avay J

— bt

Can you see the shortcut? Their praduct Is the square of the first term minus the square of the second term,
Here are some examples using this shortcut:

Find these products:
& (x+2)(x—2) O (3y-5)(39+5)
=(x)*—(2)? ={3y)" —(5)

1* term | [ 2* term 1* term 2 term
squared | | sguared squared squared

=x*—4 Co=0yt-25

What about the perfect square of a bracket? Look at this example:
(a+ b)Y =(a+b)a+th)

=a’+ab+ab+b?

= >+ 2ab+ b*

2* term
squared

2 X product
of terms

I* term
squared

Can you see the shortcut? Here are some examples using this shortcut:

Find these producis: o

& (x+4) O (4p-2)
= () + 2{x)(4) + (4)? = (4p)* + 2(4p)(—2q9) + (29)*
1* term || 2 X product |1 2% term 1 ierm 23 preduct || 279 term
squared || ofterms squared squared | | of terms squared
=+ 8+ 16 = 16p% — 16pg + 44°
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Thinking More

Simplifying Algebra

These shortcuts may seem silly for these easler examples, but they are especially useful for more
complicated examples.

Find these products: T R S o

4 4 2 3 2. 3
0 (Lix)d-y © (3% +dpg’)(3x%y — 4pg’)
= (& - = (35%y)" - (4p”F
<) 0
_16_ 2 =oxly? — 16p%9°
x2
2
Ty (5), _ 23_):) O nn?-30)°

= (59 + Z(Sy)(—%;) + (_237)2 = (20 1%)? + 2020 i) (—30) + {=3m)?

= dmfat + 2{—6m°n}) + on®

=25+ 2(m123) +-2.
Y 4y

= dnat — 1203 5% + 0n®

=25 —15+ 2
¥ pie

Wa can even use these rules in caleulations using actual numbers.

& 117-9? o 0 36
=11 +9)(11 - 9) =30 +6)?
={20)(2) ' = 307 4 2(30)(6) + 67
=40 = 900 + 360 + 36
= 1296

100% Stmpitfying Afgebra
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mplifying Algebra Questions | Thinking More
1. Prove that (x+y)(x —y) = x* —y%
2, Simplify these perfect squares:
6 (2p+1)° 6 (-7
B (—3m—2a)? O (3p—pa)?
2 2
0 (1+) © (-5
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Solutions J

Thinking More

Page 25 questions

1. Prove that (x +y)(x —y) =x* — %,

(x+P)(E—y=r'—w+o-y

wxtoy?

2. Simplify these perfect squares:
0 (2p+1)
={2p+1)2p+ 1)

=4pt+4p+1

© (—3m-—2)?
= (~3m — 2m)(—3m — 2n)
= Om® + Gmn + 6mn + 4a®

= 9m® + [2mn + 402

=G+ )

Lorteraa
X

I

i

—T+x1+2
X

O (5x-7)
= (5x — T)(5x — M)
= 25x% — 35xy — 35xy + 49y°

= 25x% — T0xy + 49y

@ Gp-p)
=(3p — pq)(3p — pa)
=9~ g - Ya+p'q

= 99"~ b6p*q + P4

0 (-3

=("=3)"=3)

3
= 4y4_,£4§_y_.+_%.

y y ¥
=4y“—12y+%

Simplifying Algebra

3. Simplify thase binomial products:

D (x+3Nx-3)

& (2b+ 3} (26 - 3c)

O (o + 28 oy — 2%

@ (-2&7 + 1112)(-1- - 1'111)

2m

Questions J

Thinking More

)

G 5-m5+m)

O (Tx+3y)(7x-3y)

6% (10225 — 4ab?) (10224 + 4ab?)

O (&-¥5+Y)
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Solutions ] . Thinking More J

Page 26 questions

3, Simplify these binomial products:

G (x+3x-3) O (5-m)(5+m)
=xt—3x+3x—9 =25+ 5m—Sm—m’
=x"-9 =25—m?
€ (2b+3c)(2b - 3c) & (Tx+3y){Tx - 3y)
= 4B — 6bc -+ 6bc — Oc? = 49x% — 21xy + 21xy — 95*
= 4b* — 9¢* = 49x% — 9y’
© (o + 2y ay — ) @ (102°0° — 4ab*N10a*H* + 4ab?)
=13y 3y Py ity = 100a*b® — 40a°® + 404°b° — 164%5*
= a2yt —aty! = 100a%K® — 16a2b*
i e 1 2 2 _ 2.
B (o 77— ) 0O (55 +¥)
=l _m m e SO SR AL
T ogm? 2 + 2" 25¢  5¢  S5x 4
_ 1 4 =4 g
T ant ™ 25¢2 4

Page 27 questions

4. Find A and [0 In each of the following:

B (x+3P=x2+Ax+9 O (xAY =481 12497
(x4 3P = £ 3cs3x 49 47 4 dxA + AP =487 + 120y + 9y
A=6 Al=9y?
A =3y
e (A = 5¢)F = 16p* — 40pg + 2542 (4] (24 AN = 4”4 V6mn* 4+ [
A 10gA + 25¢" = 16p* — 40pg + 25¢° Anlt + dmA + A% = 4w 3 16mn® + 0
A= 16p? ~odmA = 16mnt
A=dp SA =4t

0= A%= 1604
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