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EXH Simplifying algebraic
expressions

@ PREP QUIZ 3:01

Simplify the following.

1 7x+2x 2 9x —8x 3 3x X2y 4 S5xXx

5 12x+4 6 10ab =+ 5a 7 3a+2b+5a+3b 8 6x+2y—x—y
9 3 X (—2a) X 4a 10 3a+ (—9b)

WORKED EXAMPLES

Remember that only like terms may be added or subtracted.

1 5a+2b—3a+b=5a—3a+2b+ 0

=2a+3b @
2 5p2 +2p— sz = 5p2 - 3p2 +2p (p2 and p are not like Q

= 2p2+2p

3 6ab — 4ba = 6ab — 4ab E
= 2ab .
4L —Tx X —3xy2 = 21x2y2 5 3pg X \@qr umbers first
pqzr and then
3 1 i
6 1zac+84b=ﬂ @12 _ %

y =
gg/{b 3/1’8/%)’
_3 __ L
2b 3y
8 10a—3X2a=10a—-
=4a
9 (5a+7a) X (3b—2b) = 12a X b Remember the order
— 124b in which operations
should be done.
10 3m X 2n + mn = 6mn + mn !
_ 6;}%1 Grouping symbols
2 ¢
Tp+8p—3p ,14// + -
1 =
2px3q 8P
_2
q
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Exercise 3:01

Bl Collect the like terms to simplify these expressions.

a 3x+2x b 8a+ 5a

c 10p +21p d x+7x

e 7a—4a f 9b-3b

g l1lg—g¢q h 12¢ + 9e

i 3p+5p—06p j o 4x+2x+x

k 10x — 9x + 3x [ x+2x—3x

m2a+p—a+3p nat+m—a+m

0 8+2x—5x—-7 p8—-1-8y—1

q X+ 2x 4247 — x rp2+4p+3p2+p

s 3¢ +8¢—4q-¢ t Y +y+r -y

u 7—p2+p—5 V2a+d+T7+a

W 8x —7 = 7x — 3x° X 5ab—7 +3ba—9
B3 Simplify these products.

a 8yXx3 b 4X4a C3x><2y

e 6axb f S5xXx 5a><

i 3pgX2p j 5mn X mp

m6a2><(—7a) n —5x X —2x

q (—ab) X (=bo) r 2k X 3k X 4k 7x X Sy
B simplify:

a 12x+4 b 12x + 4x @ 9x% + 3

e 15m =+ 10n : \ g 5+ 20a

i a+3a j ; k =20p =+ 4p

m 14a + (—a) o —28mnp + Tmp
A simplify:

a mn X np @m+6+3m c 14-2a+5

e 3xy X 2yx % 8x2+2x+7x2+3xg3><4y><52

i 15ab — 9ba + ab j 6m—"7m k 8+ 3b—11b

m x + 3x n 2pq X 9pq 0 3a+b+2a—c¢

q %y+%y rm+n—m+n s 3axX2bXc¢
B Write the simplest expression for:

a (2a+3a) x4 b (10x—3x) +7 c (9b—3b)x2

e 12x+ 2x+x) f 5ax (10a + 2a) g 3m X (10m — 9m)

i 5axX7+a j 8x X4y =+ 2xy k 10a+5 X 3a

m 2x + 3x X 4 N 5x X 3x + 10x° 0 20y —5x2y

g 3X2n+5nx4 r-7x+3x2x—10x s 8x+4—x

6 X 3x v 3p+2p—1p w 1My—y
2x X5 2X2p 6y+4y

‘Like’ terms contain

pronumeral parts.

identical

e.g. Ix + 2x

Did you realise

that the +or —sign
belongs to the term

afterit?

~ T — o Q T — T Q ~ T — T Q

~ T — o Q

8p X 4q

ab X ac

9b X a*

14ab x (—%ab)
%m X 4n X (—p)

8x + 8x
48ab + 6b
—Xy + X2
8a%b + 16ab”

557X 0
—4x X 7x
18ab + 9bc
=3y X (=52)
15at + 10tx

(B3m +9m) = 4
15y + 9y = 2y)
9xy + 3x X 2y
18m —12m + 6
11m+ 18m + 2

5a X 4b X 2¢
X ——————————————————————

10c X b X 8¢
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EXF Algebraic fractions

3:02A Addition and subtraction

@ PREP QUIZ 3:02A

Answer the following:

3 1 7 3 1 1

1 5+5 2 15~ 3 7+3

1 3 2 1 7 1

b 3+3 5 5-17 6 33

Simplify the expressions:

7 7x+ 4x 8 3ab+ ab 9 6x—5x 10 9a—a
Rewrite each fraction as two equivalent fractions with @mon
denominator, then add or subtract the numerators.

WORKED EXAMPLES
3x 2x  3x+2x
1 —+— =
5 5 5
_ 8 \®
1B ‘
=x
X x xX2 xX3 a 4a><3 ax>h
3 —+-= + ——= -
3 2 3%x2 2X 3 5x3 3x5
2, 5 _120_5a
6 6 15 15
5 T
6 15
g dm. m_5m mx4 g X _2r _9x_ 38
8 2 8 2x4 4 3 12 12
_m 4m _ 9=y
8 8 12
_om
8
9 2 27 2 5¢ 2a 15a 4a
7 —+—= — 8§ ———=—"——
x  3x Sx 3x 2x 3x 6x 6x
» _lla
3x 6x
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H Foundation worksheet 3:02A
Exe rC|Se 3 H 0 ZA P Simplifying algebraic fractions

Bl simplify the following.

3a a 3x  2x a 4a 9m  3m
a —+— b ——— c —+— d ———
2 2 5 5 3 3 10 10
2 2 1
e £+Z f ﬁ__b g _+é h Z+_
4 4 3 3 a a X X
.3 2 9 1 5a 2a 2x  3x
i ——— i ——— k —+— Il ———
y oy m-m X X y oy
5 7 3 1 8a 2a Tm  3m
m—+— n —— 0o —+— p ——
3n 3n 2x  2x 5b  5b 4x  4x
Ed Reduce cach of these expressions to its simplest form.
) AL c Yy gmom
3 5 2 5 3 4 2 4
2 2
o 28,8 ¢ 0% 2% g n_n hoAp_3p
3 2 3 4 8 4 @ 5 10
2 21
PoxXLY j e 2 K oM L B2
4 3 3 2 5 6 4
2 4 1 2 5 1
m—+— n —+— — p ———
x  Jx 3a  4a 5m 8x 2x
2a  3a x  2x m  3m 2x y
q —+— ro——= s +— t =

3x  2x 3m m\® n  4n 3a  4a

AT ER P ANIW]S MATHS-WORD PUZZLE

Hidden in the maze of lettess, tRgre dre many words used in rRIEITIEIMIAl I TDIC
mathematics. Make %%vords you find and, at the L ElLcrR I clau
same time, put a lin€ t e letters you use. Words E T c X R YO H B
may be written in any gigéction: up, down, backwards, Llel i [TIrlAINITIE
even diagonally. Also, a letter may be used more than once, LlslalulalrlelalL
but you cannot change direction in order to form a word NEEENnEnn
(i.e. the letters must be in a straight line). RlolLialililalElU
When you have found all the words there should be four AlP|U/LICIN|AIL|IQ
letters that have not been used. These four letters can be P/ E|S/ MM E|T R E

arranged to form another ‘mystery’ maths word.

:
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3:02B Multiplication and division
@©) Prepouiz 3:028

Answer the following:

1 l><é 2 E><g 3 i><—
2 4 5 4 9 8
e Sesl 5 2.2
2 4 5 10 3 4
Simplify these expressions.
7 5X6x 8 3aX2a 9 15a+5 10 12ab + 6b

When multiplying:
* cancel any common factors, then

e multiply the numerators together and multiply the denom@ together.

When dividing:
* turn the second fraction upside down, then @

e multiply as above (invert and multiply).

WORKED EXAMPLES

1 2
1 EXE:2X5 3 3_bxi 3/b/ /4/
a b axb \ /1/62 25 12 5})/1
10 _3x2
ab 1><2 1%x5
:%orl%
. a_b_ﬁ a,b/ %Z 8a 2a_4ﬁ?/ 9K
2 3b 15}{ 12(/{
_ax5 _4x3
2x1 1x1
_2 =12
2
2¢ b 10a 4a b 9¢
6 —X—+—=—X—X—
3b  4c  9¢ 3b  2c¢ 10a
2%/{ }f '
1%% 12(/ /1/0//{ Do.n f'Forge'l‘
X 13 to invert the
- second fraction
1xX1x5 when dividing.
_3
5
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H Foundation worksheet 3:02B
EXQ"Clse 3:02B Simplifying algebraic fractions

B} Simplify these products.

. XY b Ayt cmom 4 24
2 3 4 3 2 5 4 10
3 4 2 1 1 4 1 1
e —X— f —x- g —X— h —x—
a m Xy p p n  3n
2 1 2
PP X j 2xs8 K 7,10 L X2
qg vy a 4 5 n 5 9«
ab 2 x_y 6m 15a 8x 2a
m —X— n —XxX= 0 —X— p —X—
3 b y x 5a 2m 5p 3x
B Simplify these divisions.
m m non 5n  2n x  3x
a —+— b —+— c —+— d —+—
2 4 3 5 39 5 10
5 2 3001 a 2a 6 3x | «x
e —+— f —+— g —+— h —+—
a a 2m  3m b b @ 5y 10y
2 1 2k
;aLx j 2e.8p K L’e L 2.8
by 3g 9q 7 2 3
2 4 2 6 x b 3b

Simplify these expressions.

12 2 @ 1
a 242 b =x£ c —5+5 d 3b+g
3 5a p 3 x b
e X, 2% P g 2y dm h 2X.x
z X 2 3 y 2y
Py 9q b x  2ac 2a  4a
2 x_9 b ¢ a 8bc 9a 1 8 2a 8
m —X—X— n —X—X-— 0 —X—X— p —X—+—
x 3 4 c a b 3a b 4 a 15 3
2m _5n  8m 6a 3a 3 Xy  xz tz 2a 3a 4a
q —X—+— ro—+—X— s —X—X— t ———
3n 6p 9p 15 106 4b yz oty  tx 3b 26 9b

Algebra is important in the design
and construction of buildings.

3 Algebra




EXE Simplifying expressions
with grouping symbols

@ PREP QUIZ 3:03

Simplify:

1 7x+3x 2 4d% - & 3 4x+3+2x+5
b 2x+7—x—5 5 39> +5y+2y°—y 6 7—3a+6+5a
Expand:

7 3(x—7) 8 92— 5y) 9 2a(a+3) 10 —5(x +7)

The two most commonly

) We are talking about
used grouping symbols are:

)
|

$ymbol$, not cymbal;.
parentheses

(
brackets [

p@) =pXp+ An expression
=p°+ 3p like (7 —2m)
A N h
2 3a(5 - 2a) = 34X 5 3a X 2a means The same
5 as —1(?—2m).
=15a — 6a
AN AN
3 —5(3x+4) = (=5) X 3x + (=5) x 4 4 207 —2m) = (1) X7 — (~1) X 2m
=—15x - 20 =—74+2m
2, =_.2 2 a2 >
5 x(x—1)—x"+5=x"—x—x"+5 6 2a(a+ b) — a(Ba — 4b) =2a" + 2ab — 3a” + 4ab
=—x+5 = 6ab—a°
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Exercise 3:03

BB The area of rectangle A =3 X n = 3n
The area of rectangle B=3 x4 =12 ;
The area of the combined rectangle = 3(n + 4) |

So3m+4)=3n+12

-1

P Foundation worksheet 3:03
Grouping symbols

Challenge worksheet 3:03
Fractions and grouping symbols

4 —

A B

n+4

Following the example above, write the area of each of the following rectangles in two ways.

a
5

B Expand:
a 2(x+3)
e 2(3a+ 2b)
i x(x+7)
m 3a(2a — 1)
q x(a+b)

Expand by removing the parentheses.

a 2(x+3)
e —73a+2)
i —(a+1)
m —x(x + 10)

Simplify:

i 4h—1+7(h+2)
m3a+ 10— 2(a+ 1)

p 20— 4(x —2) + 5x
s 10m+6—32m—1)

a 3(x+2)+2(x+1)
d 8(m—3)+5(m+2)
g S5(x+7)=3(x+4)
j 5(n=5)—=3n+7)
m m(m + 3) — 4(m + 3)
p x(x+y) +ykx+y)

a 2(a+3)+5a+ @
d 4a—1)+6a€5
g 5a+6+2a+7)

b 7 X c m____n
3 7
eyl f a
X B
6 c
b 3(a+5) c 5kx—1) 6 d 7(m—3)
f 5(+y) g 7(3x = h 6(7m — 8n)
j ala—1) k m(m L n(n—23)
n 9x(2x +7) o 8 p 79(3 +29)
r yQRy+x) Q + n) t 5a(2a + 3b)
b —3(a+5) @ ¢ - 1) d —5(p—3)
f —50x— \ g —7(3 + 2m) h —4(7 — )
i —(x Kk —(8 — 2p) L —(3a+ 2b)
n — 0 —3x(2x+7) p —10n(8m — n)

~ O 5 X o o T

b
e
h
k
n

3(x+5) +7x—38
3p+2)—-2p+4
2x+7+5x—=1)
6x+2(x+1)+5
10m +4 —5(m + 4)
S5x+7+22x+7)
8x—3(1 —2x) + 10

S5(y+2)+3(y+4)
4(3x+2) +5(x —4)
6(m+1)—=3(m+2)
x(x+3)+3(x+1)
H(t—5) —4(t—=5)

5(p—=2)+3y+7
10(m + 3) = 11m — 15
Tn—4+3n—-1)

4y + 6(y +2) =10
6-2(y—4) +4y
4(3a+ 1) —10a+2

= 0o — — = n

Simplify each expression by expanding the grouping symbols and then collecting like terms.

c 2(a+1)+5@@—-1)
f 6(x+7)+22x—1)
i 9(a+5)—="7(a—23)
L a(a+3)+7(a—3)
0 a(a+ 2b) + a(2a + b)

3 Algebra m



&2 FUN SPOT 3:03 WHAT IS TAKEN OFF LAST BEFORE YOU GET INTO BED?

Work out the answer to each part and write the letter for
that part in the box that is above the correct answer.

Write the expression that is:

H 2 more than x L twice x

K half of x N 2 less than x
R the square of x

Find the value of u + 10t if:

R u=12,t=4 R u=-10,t=2
Simplify:
T x+x T 1lx—x T x+x+x F xXaxXx2
F x’—x—x F 7x+3y—x+3y F 3x X2y A —2x X -3x
A 12x+2 Y 12m + 4m 0 14-3x+6 E §+§
2 5 1
0 2_x 0 IxX 0 v %J cal
510 x 10 10 @ 8
E Z+2 E 212
3 6 2 %
Wite an expression for the perimeter of:
E ! E
1 1. @ H
Q.
SO I=1 5 g 8 — 4, Al ¥ X X ®A K N
<t & v O *x
N b
Y ST &g S
+ 9= 31 | |
2 N S
O X I\
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EX7 Further algebraic
fractions

@ PREP QUIZ 3:04

Expand:
1 3(x+5) 2 5m—7) 3 2(6y+1) 4 9(2p — 39)
Find the lowest common multiple (LCM) of:
5 4and5 6 4and 6 7 4and 8
Simplify:
g X% g 4 4 0 ML
4 5 4 6 8 4

In Section 3:02A all of the fractions had a single term in the nu 71t there is more than one

term in the numerator we use the skills met in the last sectig anding grouping symbols.

WORKED EXAMPLES
Simplify the following: Q
1 x+1+x+4:(x+l)><3+(x+4)><2 2a+ _ﬁ:(2a+5)x5_3ax3
2 3 2%x3 3x2 Qif’ 5 3x5 5x3
_ 3+ N 2(x+4Q\ _5@2a+5) 9a et
6 15 15 Sis 15
3x+3 2 _10a+25 9a
6 4 T 515
5 1@‘ _a+25
:% IRE
3 2x+5+x—4:2x+5+2(x—4) A m_m+1_4m _3(m+1) Note the
6 3 6 6 3 4 12 12 minus sign!
:2x+5+2x—8 =4m—3(m+1)
6 6 12
_4x-3 _4m—3m-3
G 12
_m—3
T2

3 Algebra m



Exercise 3:04

B} Simplify the following.
x+4 x
2 3
x+4 x+1
+
5 3
H simplify:
a+4 a
+ J—
4 2
x+3 x+2
+
4 6
Simplify these expressions.
2x+3  x+4
+
2 3
4r—4  3t—1
+
5 3
2a+3 a+l
6 3
4y — -
dy=1_ 3y-1
6 8

Simplity these fractions.
x x+1

2 3

x+4 x-1
5 6
2q+3 q+1
6 3
4+y 2y-1
6 8

B Simplify these expressions.
x+3 x+4 x+1

+ -
2 3 5
3y+1+2y—1_y—3
5 4 2

a

d

d

j

j

a

d

a a+3

—+

5 2

m+4
+

m—23

3a+5 2a+1
+
5 4
Tu—2 2u-3

+

8 3
3n+5

n—1

3a+5 2a+1 a-2
- +
5 4 3
5x—1 x+2+2x+1
4 3 6

Sg-1 4g+3
3 9
1-2a 2-—a

8 10

n+l n+2
E
2p—-1 p—4
3 4
S5w—=2 4w—-6
3 9
3-2z 2-3z
8§ 10

2m+3 m+4 3m+1
+ +
3 6 2
3z+4_22—1_4—z
5 4 10

% CHALLENGE 3:04 THESE ARE A FRACTION TRICKIER!

Consider how you simplified expressions in Exercise 3:02A that involved pronumerals in the

denominator, and attempt to simplify the following expressions.

1 x+4 x+1 ) x+4 «x+1 3 a+5
2x 3 2x 3x 5x

5 x—4_x—6 6 3n+4_5—n 7 a+b
3x 5x 4n 6n a

e o e e oo
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a—2
2x

a—b
b

4 x+5 a+l
Sx 2a

8 3x=5y 2y+x
2x 3y




EXE Factorising using common
factors

@ PREP QUIZ 3:05

Expand: . '
1 2(x+5) 2 x(dx—1) Afactor of a g|Ye3.n number is a'
3 3a(2a+7) & B 30) numberth.at divides |r.1to the given
number with no remainder.
Write the factors of: e.g.{1,2,3,6,9, 18} is the set of
5 12 6 20 7 30 factors of 18.

Write the highest common factor (HCF) of:
8 12 and 20 9 12 and 30 10 20 and 30

To factorise an algebraic expression we must determine the higk@%non factor (HCF) of the

terms and insert grouping symbols, usually parentheses.

If we expand the expression 2(x + 4), we obtain 2x + 8 1§c 2x + 8 we simply reverse this
procedure. The highest common factor of 2x and 8 is.2] s written outside the parentheses.

The remainder is written inside the parentheses.
2x +8=2(x+4)

expand \@

‘Gnidnapxe’ is the
reverse of ‘expanding’

It’s factorising,
you dummy.‘

WORKED EXA. LS

1 2x+6=2Xx+2X3 (HCF 1s 2) 2 10x+15y=5X%X2x+5x%x3y (HCFis5)
=2(x+3) =52x + 3y)

3 2mn+m=mX2n+mx1 (HCFi1sm) 4 9ax+ 6a=3aX3x+3ax2 (HCF is 3a)
=m2n+1) =3a(3x + 2)

5 5x2—10xy=5x><x—5x><2y (HCFis5x) 6 —4a—8=—4Xa+-4x2 (HCF 1s —4)

= 5x(x — 2)) =—4(a +2)

7 —a®+3a=—aXa—(—a)x3 (HCFis—a) 8 4xy+6x" —2xz (HCF is 2x)

= —a(a — 3) =2x X2y +2x X 3x —2x X 2

=2x(2y +3x — 2)
I

ab+ac=a(b+¢) and ab— ac=a(b— ¢

3 Algebra m



H Foundation worksheet 3:05
EXQI'CISG 3:05 P Common factors

B} Complete the following.

a 4x+8=4( ) b 6a+18=06( ) c 8a—12=4( )

d 5x+ 10y =5( ) e 2lx—14y="7( ) f 12pg — 15x = 3( )

g mn— np = n( ) h ab—ac=a( ) i 2ax + 4ay = 2a( )

i y2—5y=y( ) k 5at—3a2t=at( ) L 7mn—mn2=mn( )
B3 Factorise the following by taking out the HCF.

a 2x+10 b 6a+4 c 7y+21 d 28 + 4x

e 27 -3y f 24x+6 g 9x—45 h 16 —12a

i 9x+ 3y j 5a+10b k 15m — 20n L 4b—6a

m mp + mn n ax -+ ay 0x2+xy ppz—pq

q ap + 3a r 5x+ax s 4m— mn toxt—t

El Factorise completely.

a 3ax + 6ay b 5mn—10mp ¢ 4ab — 6bc d 9pq — 6qr

e 5x% — 10xy f 3ab+ 64" g 10m” — 4mn 61 12x% + 4xy

i abc+ bed i apq — bpq k xyz+xy @ L mn— mnp

m x%a — xay n 5ax — 10xy 0o d p xy2 + xyz

q 10ab — 15bc r 5x2y - 3xy2 s ap D t 5ab— a’b’
Factorise the following by taking out the negativ

a 2a—-6 b —5x—-15 d —10x-5

e —8x+4 f 3n+9 @ h —6a+4

i —x% - 3x i —mt—m \ L =5y + 10y

m —4p — p? n —3x — 247 p —4a+ 184>
B Factorise each of the following.

a ab+ac+ ad b3x ¢ m*—3m+mn d 7a—ab+ da*

e p>+pq—5p —62 g 10a—5b+ 15¢ h 9x° + 6x — 12

i 8 —4x+ 6x° 15y 20y k xzy—3xy+x L 2ab—4ac+ 10a

m 3x° + 6xy — 9x y + xy + xy o a’b® +3a%b+2ab>  p mn+ 4m’n — 8mn”

B Examine this example.

If 3(x + 2) — a(x + 2) is to be factorised then (x + 2) is common to both terms, so it can be

taken out as a common factor:

3x+2)—alx+2)=(x+2)(3—a)

Similarly:

xa+ 1) +(@+1)=x(@a+1)+1a+1)
=@+ 1x+1)

Now factorise these similar types.

Note:
(a+1)(x+1)=(x+1)(a+1)

a ala+2)+3(a+2) b m(m+2) + 4(m+ 2) ¢ x(x—=1)+5x—-1)
d b(b+1)=50b+1) e 7(y=2)—y(y—2) f(t=7)—-90t-7)
g 4Q2m —3) +3mQ2m — 3) h 2x(7x+1) =5(7x+ 1) i x(a+3)—(a+3)

i yQy=-1-=-02y-1) k plp—3)—=3@p-23) L (5x+3) —x(5x + 3)

m Australian Signpost Mathematics New South Wales 9 Stages 5.1-5.3



EXT Binomial products

@ PREP QUIZ 3:06

Simplify:

1 5x+7x 2 2a—a 3 x*+3x—5x+3
Expand:

4 2(x+5) 5 x(x—2) 6 —3(a+1) 7 —y5-1v)
Expand and simplify:

8 x(x+1)+3(x+1) 9 5(a+5)—a(a+5) 10 2x(3x —2) —53x + 2)

A binomial expression is one that contains two terms, such as 2x — 7 or a + b.
A binomial product is the product of two such expressions, such as (2x + 7)(a + 5).

Long multiplication is like a binomial product. 6 e 190
X
26 X19=020+6)x (10 +9) y areas

AN AN @
=20(10 + 9) + 6(10 + 9)
=[20 X 10] + [20 X 9] + [6 X 10] + [6 X 9] (bg

=200 + 180 + 60 + 54

=494 % ST 20
Each part of one number must multiply\ 26

each part of the other.

o SN 180
Ry O 200

As you can see, the products fo Mace’. 494

% — 6% 10 6x9 6

Multiplying binomia*Xprg§sions

The expansion of binomial products may also be (2a + 6)(a + 9) by areas

demonstrated by considering the area of a rectangle.
This rectangle has dimensions (2a + 6) and (a + 9). (@+9)

* The area of the whole rectangle must be equal to

the sum of the four smaller areas.
e Area= (2a+ 6)(a+9)
AN AN
=2a(a +9) + 6(a + 9) 2aia 2ax9
= 24"+ 18a + 6a + 54 2a+6)
= 24% + 24a + 54
* We can see that the product of two binomials yields

2a

four terms. Often two of these may be added together

to simplify the answer.
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WORKED EXAMPLES

1 (@+2)(b+4)=alb+4)+2(0b+4)
=ab+4a+2b+8

2 (a—2)(a+7)=a§a+7)—2(a+7)
a+7a—2a—-14

@ +5a—14

3 (x+29)2x+7y) =x2x+7y) +2y2x+y)
=2x2+xy+4xy+2y2
=2xz+5xy+2)/2

4 (1 —-x)(x—3)=1(x—3) —x(x—3)

=x—3—x>+3x
=4x—x" =3

You should notice that each
term in the first binomial
is multiplied by each term
in the second; i.e.
2x° —15
7 2N N
(x+ 5\]_/[2x -3)

\Jor

—3x

That set-out
looks familiar.

C 6 )

N—
)

=2x°+ 10x—3x— 15
=2x°+7x—15

(@a+b)(c+d) =a(c+d +b(c+d
=ac+ ad + bc+ bd

Exercise 3:06

EB Expand the followin blnomlal roducts.
P g p
a (a+2)(b+3) (x+ 1)( y+4
e (p+5)(q+4 2x+ Dy

i (Ba+1)2b-7) i Ix+5 Q
E Expand the following and coll t the like terms.
+5)

a (a+2)(a+3)

e (m+ 1)(m—23) (y—12)
i (= 2)(x— 4) % 7)n = 1)
m(y—10)(y+7) ( 2)(a+ 1)
q (a—3)(a+3) r(x = 7)(x +3)
U (g+5)q+5) v (= 1)(x-9)

Find these products and simplify.
a (a+3)2a+1)
(y+3)(dy+1)
(2x + 3)(4x + 3)
8p+ 1)(3p —2)
m (3x + 2)(6x — 2)
p (3k—2)(5k—23)
s bx+4)(5x+4)
v (10q — 1)(q — 10)

w (4a + 3)(3a +

b 2x+ 1)(x+2)

e x+1)2x+3)
h (5t+2)2t+ 3)
k (5m—2)2m—
n (2n+ 3)(2n - 3)
q (7p—1)(7p—1)
t Oy—-4HCBy+2)

(m+7)(n+5) d (a+3)(x+2)

(a+6)3p +2) h (4x+1)2y +3)

Bp+3)(x—4) L 2x+ y)(a+2b)
c (n+3)(n+4) d p+2)(p+5)
g (x+1)(x—-06) h (t+2)(t—4)
k (a—6)(a—23) L (x—=10)(x=9)
0 (x—8)(x—18) p (m—9)(m-2)
s (y+12)(y +5) t (a—8)(a+8)
w (t+ 3)(t+ 10) X (k—8)(k+11)

(3m + 2)(m + 5)
Gn+2)2n+ 1)
(2x—2)(5x— 1)
Bg+1)(7q-2)
@By—-1DEy+1)
(3x — 1)(5x — 3)
GCp+2)(p-7)

(Tp+35)(7p—5)

5)

X £ %o — = —~n

4)
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Expand and simplify:

a B3+x)(4+x) b 6-a2-a c (7+my(l—m)

d 3—n)(3+n) e 4+y)(y+5) f (x=7)5-x)

g 9+ k)(k+10) h 2a+1)3+a) i Bn+1)(7—2n)

i (x+y)(x+2y k 2n+ m)(n+2m) L (a—b)(2a+ 3b)
m 2p—q(2p+q) n (Bx+y)2x—5y) o (3a+2b)(2a + 3b)
p (Ow —5x)(9w — 5x)

EX7] Special products

3:07A Perfect squares

©) Prep ouiz 3:07
Simplify: 6
1 4 2 7 3 (-2)° :@ 5 (3x)°

Complete:
6 (x+7)(x+7)=x2+14x+ 7 @(d 3)=a2—6a+...
8 Cm—1D2m—1)=...m°—4m+1 5)(n+5) =n+...n+25

10 x—3)(x—3)=a"—..x+9

is expanded, we get:

‘When a binomial 1s multiplied by itse@ this product a perfect square. If a perfect square

(4 )’ =+ Ny
=x(x + +7)
= + Y
= Yty
Similarly: (x — y)2 =x"—2xy + y2

The square of a binomial is equal to the square of the first term, plus twice the product of the
two terms, plus the square of the second term.

[x+y]2=x2+2xy+y2
(x—y)?=x" - 2xy +y°
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WORKED EXAMPLES

1 (a+3)°=d* +2[3a] + 3

2 (m—5)=m’—2[5m] +5°

=a" +6a+9 = m”> = 10m + 25
first product second first twice the second
term of the term term product of term
squared  two terms  squared squared  the two terms  squared

3 By-77=1[3y" - 2121y + [-7)°
=9)" — 42y + 49

B INVESTIGATION 3:07 THE SQUARE OF A BINOMIAL

The Prep quiz on the previous page suggests that there might be a pattern formed when a

S

binomial is squared.

Copy and complete this table.

x y x° yz xy (x+ y]2 X+ 2xy +y - y]2 X — 2xy + yz
5 3
6 1

“ach example to make the statement true.

a (x+2)2=x2+4x+ b (a+6)2=a2+12a+

¢ y-32=y>—6p+ ... d (m—102=m®=20m+ ... U‘.jf'"e‘c."'"’“""
5 5 5 5 it's quicker.

e (x+ 1) =x"+...+1 f y+7)"=y"+...+49

g n—-2°2=n"—.. +4 h (p—57=p>—...+25

i (+8)°=...+16q+ 64 i (x—4%=..-8x+16

K (x+ ...)2=x>+6x+9 L (a+ ...)>=d>+ 184+ 81

m@y— ...)%=y"— 14x + 49 n(m— ... =m"—22m+ 121

0 @x+3)72=...+12x+9 p Gn+1)%=...+10n+1

q Gm+7)>=9m>+ ...+ 49 F(dxe+57=16x>+ ... +25

s Qa—12=4— ... +1 t (9y—-7)7°=81y"— ... +49
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B Expand these perfect squares and simplify.

a (x+3)° b (x+5) ¢ (x+1)?
d (x—6)° e (m—1)7° f (n—5)7°
g (x+2)° h (n—8)> i (m+11)°
i (a+12)7° k (x+10) L (p—9)>
m (x + y)° n (a+ m)> 0 (x+0?
p (a—0b) q (k—m)’ r(p-9°
Bl Expand and simplify:

a (2x+3)° b 2x+ 1) ¢ (3x+5)°
d (4a+1)° e Ba+7)° f(7t+2)>
g 2x—1) h (3a—2) i (5m—4)°
i (4t—7)> k (6g— 1) L (9n+4)°
m (2x + y)° n (a+ 3b)° o (3t—2x)°

3:07B Difference of two squares

@ PREP QUIZ 3:07B

@ This is an
Evaluate: investigation of a
1 72 _ 32 7+ 3)(7 - 3) §pecial relaﬁonship.

2 (7+3)(
3 47-2 4 (4+2)(4-2)
5 57— 1° 6 (5—1)(5+Q
7 6°—3° 8 (6 — 3)yomg 3)
9 10>-9? 10 (1 @9)
If the sum of two ter ied by their difference, another special type of product is

formed. If (x + y) is plied by (x — y) we get:

() —y) =xlx—y) +ylx—7)

_ .2 2

=X —xytyx—y

_2_ .2

=x"—y
The sum of two terms multiplied by their difference is equal to the square of the first term minus
the square of the second term.

x+y)lx—y)=x"-y°
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WORKED EXAMPLES
1 (x+3)(x—3)=x"—3° 2 (2a—3b)(2a + 3b) = (2a)* — (3b)*
first term second term first term second term
squared squared squared squared

=229 = 44% - 9b°

3 (p-7Np+7=p -7 4 Gx+y)Bx—y) =62~
— 2 _ 2 2
=p - 49 =25x"—y

Exercise 3:07B

BB Expand these products and simplify.

a (x+4)x—4 b (a+1@-1) c (m+2)(m 2) d n+7)(n—-7)

e (p=5@+5) f (q-6)(q+06) g (x=3)(x+3) %h(y 9Ny +9)

i (104 x)(10 — x) i 6+a5-a k 8—x)(8+ (11 —m)(11 + m)

m (x+)(x =1 n (a—b)(a+b) o (m+mn)(m P -9dp+9g
H Express as the difference of two squares. < b

a a+1)2a-1) b (Bx+2)(3x — (5m + 3)(5m — 3)

d 9¢+2)(99-2) e (4t—3)(4t+ 3) f (Ix=1)0Tx+1)

g (8n—5)8n+5) h (10x — 3)(10x -IQ i Cx+y)2x—y)

i (4a+ 3b)(4a — 3b) k (5p+ 2q)@2q) L Gm—n)(3m + n)

m (2m — 5n)(2m + 5n) n (2p- 3q) o (x—=5y)(x+5y)

p (12x — 5y)(12x + 5y)

£ Mis

e It is important that you are

eous examples

le to expand and simplify

Watch out

algebraic expressions readily and accurately, if you are to for tricky

use algebra in later problem-solving exercises. minus signs.
» Work through the following miscellaneous questions

after examining the following two examples.

WORKED EXAMPLES

1T (k437 —(x—D(x+2) =[x"+6x+9] = [+ +x — 2]
=+ 6x+9—x"—x+2
=5x+11

2 Bx+5)(x— 1)+ (x+2)7—Q2x+1)2x—1)=[3x7 +2x — 5] + [x° + 4x + 4] — [4x” — 1]
=3+ 2 -5+ A+ 4 -4+ 1
= 6x
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Exercise 3:08

Expand and simplify, where possible, each of the following expressions.

Basc+3x-7) b (x+2)(x—1) ¢ Cx+1)(x—1)
d 5(x+2) —x(x+ 1) e Bx—1)> f (x+5)(x—5)
g 2x—7)Bx—1) h (5x— 1)Gx + 1) i 4x+7+x(x+2)
i 9x—=(x+5)+5 k (x+10)(x = 3) L O=»O+y
m 3x(x — 5) — 2x° n3x+2)(x+1) o (x+ )7
p (x+2y)2x+y) q 5x—2(x+7y)+2y r (a+2b)(a—2b)
s ax+2) —x(a+2) t (Ba+7)(5a—3) u (2m—5n)>
v (1=5y)(1+5y) w 3x — 7(x — 3) X (9x = 8y)(9x + 8y)
H:G+1)2+5x+2) b (a—3)> =3+ 1)
o (x+2)(x+3) 7(x—2) d 8x+2)+ (x—7)(x+1)
e (x+3)> +(x+1)(x+2) f (a+5)a+3)—(a+4)°
g (m+6) —(m—l)(m+1) h (y+7(y—-7 +7)
i (x+2)7+ (x+ 1)° i (a+3)°— %
k (x+ D(x+2)+ (x+2)(x+3) L (a+1 @(a+2)(a—l)
m(x+3)(x—1) (x+2)(x — 5) no(y+ )= (y+ Dy +3)
0 (2x+ 1) =5(x+3) p (x+7)°
q Gx+1)(x— 3)+(2x+1)2 DEBx+1)—2x—=1)Bx—1)
s p+3)p-3) - (q+3)(q 3) +9)7 = (x =P +7)
u (a+b)(a+2b)+(a+b) v — )% + (m + n)?
w 3(x + 1) +5(x+1) X 20— Dx+ 1) + 3(x + 1)
y
3]

©

(2x+3y) (2x = 3y)(2x + 3y) (Ba+2b)(2a+ 3b) — 6(a+b)
(x+1) +(x+2 +(x+3) Q

(x + 1)+ 2) + (x + 2)( +{x ¥ 3)(x+4) Ahal A
(a— 1)(“ +1)+ (“ + - 1 challenge!
(

(

(

x+2) +(x+ (x+3
3a + 2b)(2a + a—2b Y(3a + 2b) + (2a + 3b)(2a — 3b)
4x+1)(3x—1) +2)% - (x=3)(x+3)

5(m —5)° — 8(m — 4)* + 3(m — 3)°

Bx+2)Bx=2y) = Cx+p)2x—y) — (x+ D(x—=1)
i (x+ 3y)2 - (2x+ 2)/)2 + (Bx + y)2

26 =Pty = () = o= y)

% CHALLENGE 3:08 PATTERNS IN PRODUCTS

The examples below involve the sum of a series of products. Can you see the patterns involved

oKQa 0o o N T o

and, hence, find the simplest expression for each sum?
1T e+ 1%+ x+27 .+ (x+ 97+ (v + 10)
2 (x+Dx+2)+x+2)(x+3)+ ...+ (x+9)(x+ 10)
3 @=52+0G—4"+ ... +d+ ... +a+4>+@+5)7>
4 (5m—n)(5m+ n) + (4m — 2n)(4m + 2n) + B3m — 3n)(3m + 3n)
+ 2m — 4n) Cm + 4n) + (m — 5n)(m + 5n)

e e e o e e e e oo o
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A INVESTIGATION 3:08 USING SPECIAL PRODUCTS IN ARITHMETIC

Perfect squares

Example
Using (a £ b)? = a® * 2ab + b*, evaluate (103)°.

Solution

Writing 103 as (100 + 3)

Then 103° = (100 + 3)°
=100° + 2 x 100 X 3 + 3°
=10000 + 600 + 9
=10609

Similarly, the square of a number like 98 could be found by writing 98 as (100 — 2).

Exercise
1 Following the example above, evaluate:

a 1012 b 205> ¢ 1004° d 727

e 98> f 199° g 995° 6 h 67>
Difference of two squares @
Example g
Using (a — b)(a + b) = @ — b, evaluate 100° — 97, %

Solution

100% — 97% = (100 — 97)(100 + 97)
=3x197 @
=591 \

This method can be useful when findi

Example

— ® 48°
50 0 48)(50 + 48)

£ ) % 98
= 196
= 14

Exercise

1 Evaluate:
a 100% - 98> b 73%—67° ¢ 1452 — 140° d 651% — 641°

2 Use the method above to find the value of x for each triangle. (Leave your answer in

surd form.)
a b x c d M
15
PR
13 p
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algebra
* a branch of mathematics where numbers
are represented by symbols
algebraic expression
* a group of terms and numbers that are
joined by addition or subtraction signs
binomial

* an algebraic expression consisting of two

terms,
e.g. 2x+4,3x — 2y
brackets
 the name given to these grouping
symbols: [ ]
cancel

* to simplify a fraction by dividing the
numerator and denominator by any

common factor,
21 7

7
+3
e.g. 2{7 SO =
030 =330 10

collect like terms

* to simplify an algebraic expression
containing many terms by addition@

or subtraction,
eg. Sx+3+7x—4
=12x-1
difference of two squares

K

¢ the result of multiplyi inomials

which are the s erence of the
same terms,
eg. (a+3)(a—23)=a -3
2
=a -9

denominator
* the bottom number of a fraction
expand
* to remove grouping symbols by
multiplying each term inside the
grouping symbols by the term outside
factorise
* to write an expression as a product
¢ the reverse of expanding
like terms
* terms that have identical pronumeral parts,
e.g. 7x and 10x, 5a°b and —3a°b
numerator
¢ the top number of a fraction
parentheses

X +5)° or (2a — 3b)>

meral

symbol, usually a letter, used to represent
a number

substitution

¢ the replacing of a pronumeral with a

numeral in an expression,
e.g. to substitute 3 for a in the expression
4a — 2 would give:

43)-2=10

e e e e e e o e o oo o

A machine counts coins by
weight. What is the value of a
pile of $M coins that weighs
W grams if each coin weighs
wgrams?
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+ DIAGNOSTIC TEST 3 ALGEBRA

Each part of this test has similar items that test a certain type of example.
Errors made will indicate areas of weakness.
Each weakness should be treated by going back to the section listed.

1 Simplify: 3:01
a 5a+2b—3a+b b 5p% + 2p — 3p°
c 6ab — 4ba d 6a—2x+5+x—2a—7
2 Simplify: 3:01
a 8X7m b 5a X 6b c 10yxy d —4n x 2y
3 Simplify: 3:01
a 6a+2 b 15xy + 3x ¢ 12ac+ 8ab d —6x + 18xy
4 Simplify: 3:02A
3x  2x X x 4a a Sm m
S 2 g c =-2 22
5 5 3 2 5 3 [6 2

3:02B

(b' 3:04B

6 Simplify completely:
3m 1 x X 8 ab b
a ——+— b' —:— c —- d —+—
2 4 3 6 b 2 5

@ 3:03

7 Expand: \
a 9(x+7) b 6(5a— 2) Q p(p +3) d 3a(5 — 24)
8 Expand: 3:03
a 3(x+2) b -2 8) c —5(3x+4) d —(7 — 2m)
9 Expand and simpli 3:03
a x(x—1) — & Tn—4+3n—1) ¢ 2a(a+ b) — a(3a — 4b)
10 Simplify: 3:04
x+4 x+3 2a—5 3a+38 n+1l n-—-2
+ b c =
2 5 4 6 4 3
11 Factorise completely: 3:05
a 5m+10 b x°—3x ¢ 6ab+ 15a d —8y—12
12 Expand and simplify: 3:06
a (x+3)(x+4) b (a=3)2a—1) ¢ 2-pB+y) d 2x+y)(x—3y)
13 Expand and simplify: 3:07A
a (x+2)° b (a—7)>° ¢ (2y+5)° d (m—n)?
14 Expand and simplify: 3:07B

a (x+3)(x—3) b (y=7)(y+7) ¢ (2a+5)2a—=5) d (x+y)(x—y)

A o oo o o o o o o o o o o
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Chapter review

1 Simplity the following. 4 Expand and simplity:
a 6a+a b 6xX3x a x(x—2)
¢ a—>5a d &° + a7 b x—2(x—2)
e 18x + 3x f 12y+38 c (x—2)(x—2)
g 2x+ 3y h 3abx 2b d (x—2)(x+2)
i 124°b + 6a i Sab+7ab e (x+2)7°
k 6a°—a l 4x—3y—5x f (2—96)2
m 1§+6x+7—x 5 n 6xF2xx3 5 Expand and simplify where possible.
0 x —3x+2x+3x" p 12x—6x+3
a (x—1)(x+2)
2 Simplify: b 5x+3(x—1)
a X% p 24_4 € 2(x+3)—2x-3
2 3 5 10 d Cx+1)(x—7)
3a  5b 10y e (x+5)(x—=5)
C —X— d —+5y 2
2 6 3 f Bx+2)
Tx  x 3m  m m 9 x(x— (et 1)
e ——— f —+——— h )

6n 10 3 X+3 xtl %‘X)
g —X—+— h +
5 7n 2n 2 3

S 2a-1 3a-2 . 2p—1 2-n (xH)]
i + i - [Bx — (x —
5 10 6 9
3 Factorise fully: @
6m+9

a 3a+15 b

c 15-5y d ax—
e 2x + 6xy f 4y
g 9ab — 6bc

If the width of one figure
is x, what is the width of:
a 2figures

b 4figures

¢ half afigure?
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Working mathematically

1 Reter to ID Card 4 on page xxi to 4 The numerals 1 to 10 are written on ten
identify the mathematical terms numbered: separate cards, one on each card.
al b 2 c3 a How many pairs of cards have a sum
d 4 e 5 f o6 of 10?
g 7 h 8 i 9 b How many groups of three cards are
j 11 there that have a sum of 18?

2 a What geometric 5 A particular country’s exports are shown in
shape has inspired the bar graph below (reduced in size). Find
the design of these what percentage of the country’s exports
coffee cups? are taken up by:

b What would you estimate the capacity a beef
of the cup to be? b minerals.

3 Diane and Garry married and had three
children. Each child married and had three
children. Assuming that no one has died,

how many people are now in this extended ‘

family altogether? %
6 Education of children, ages 5 to 14
Can réad and writ

et e—4cm—>1
10cm or 100 mm

Cell

O NWhOON ®O
’000 per 10000 children

Source: 1861 and 1921 Censuses WA

a In 1861, which state had the greatest number per 10000 children who could read and
write? What percentage was this?

b In 1921, which state had the greatest percentage of children who could read and write?
What percentage was this?

¢ Which state had 4000 per 10000 children who could read and write in 1861? About how
many in that state could not read in 1861?

d Consider Western Australia in 1861. Approximately what percentage could read and write?
Approximately what percentage could not read? (To determine this, measure the height of
this column and measure this height on the scale.)
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Cumulative revision

1 a Increase a wage of $900 by 6-5%.
b In 1980 the population of a town was 42 000. By 2010 the population had
decreased by 3-5%.What was the population of the town at that time?
¢ Which is larger?

i 15% or 20% i 5 or i 0-65 or 0-0655

(S

2 Change the following to decimals.
a i b 6-8% ¢ 3

—_

3 State the number of significant figures in the following measurements.
a 88L b 123-45m ¢ 6km d 4.0°C

4 In what range would each of the measurements in Question 3 lie?

5 Estimate the answers to the following calculations.
. X .
a 280X b 495 +2:13 x 5
5-089
212:3 q : :
1042
6 Convert the following.
a 32MLto L
¢ 3TB to MB d z to kHz

7 Car A uses petrol at the rate of 4-8L/10 , wher@as car B uses it at a rate of
10L/100 km. What will the difterenccN | costs be in a year in which both
cars travel 30 000 km, if the petro % o average $1.45/L?

8 a A greengrocer buys 20 case§ ofgramges at a cost of $15 per case. Each case
contains 10kg of oran f e sells the oranges at $4/kg, how many kilograms
must he sell before I@ a profit? If he sells all the oranges what will be
his profit?

b Concrete is made byfmixing volumes of cement, sand and gravel in the ratio
1:4:5.Jim calculates that he needs 2m’ of concrete to finish a job. How many
cubic metres of sand and gravel does he need to order to make the concrete?

9 What is the last digit of the number 22014

10 How many pairs of parallel edges are there in a

rectangular prism?

1:01,
2:01

1:01
1:05

1:10

1:06,
1:07

1:09
1:04,

2:01

2:01

2:02
2:02
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