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Algebraic

Expressions

Chapter Contents
4:01 Generalised arithmetic
Challenge: Let’s play with blocks
4:02 Substitution
Investigation: The history of algebra
4:03 Simplifying algebraic expressions
4:04 Algebraic fractions
A Addition and subtraction
B Multiplication and division
Fun Spot: Try this maths-word puzzle
4:05 Simplifying expressions with grouping
symbols
Fun Spot: What is taken off last before
you get into bed?

Learning Outcomes
Students will be able to:

4:06 Binomial products
4:07 Special products
A Perfect squares
Investigation: The square of a binomial
B Difference of two squares
4:08 Miscellaneous examples
Challenge: Patterns in products
Investigation: Using special products
in arithmetic
Mathematical Terms, Diagnostic Test, Revision
Assignment, Working Mathematically

« Use the algebraic symbols to represent word problems.
« Simplify, expand and factorise simple algebraic expressions.
« Work with expressions involving algebraic fractions.

« Expand binomial products.
Areas of Interaction

Approaches to Learning (Knowledge Acquisition, Problem Solving, Communication,
Logical Thinking, Reflection), Human Ingenuity




4.01 | Generalised Arithmetic

Find: Q'eP %
1 the sum of 7 and 5 2 the difference between 9 and 2 -
3 the number 8 less than 25 4 the quotient of 48 and 6
5 the product of 7 and 3 6 12 more than 8 4:01
7 the average of 41 and 47 8 the total of 13 and 21
9 the number of times 23 can be taken from 138
10 the number 8 less than the product of 4 and 5

In mathematics, the method of solving a problem is sometimes hard to express in words. In cases
like this, pronumerals are often used. The result could be a simple formula.

Some numbers in a pattern are known. How can we find the others?

For example: 9,8,7,6,... or 3,5,7,9,...

Patterns like these can be written in a table of values, where n represents the position of the
number in the pattern, and T the actual number (or term).

12 |3]|4]5 n| 1|23 ]|4]5
T|9 |8 |76 T |3 |5 |7
Here we can see that: Here we can see that:
T=10-n T=2n+1
So an algebraic expression that So an algebraic expression that
represents this pattern would be: represents this pattern would be:
10-n 2n+1

Two angles of a triangle are known. How can we find the third?
A Consider a numerical example.

The angle sum of

] o 9
6= 180°- (72 + 54) a triangle is 180°.
= 54°
B Show the general result. 720 54°

0=180° — (a+b)°
or 180° —a°®—Db°

180° — (a + b)° is called the general case.

worked examples

The sum of 8 and 12 =8+12
sothesumof xandy =x+y

2 The cost of 6 books at 30c each =6 x30c

so the cost of x books at 30c each =x x 30
= 30x cents

continued =¥=»=%
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3 The average of 9 and 13 = 2 +213
a+b The aim of ‘generalised
so the average of aand b = > arithmetic’ is to write an

) algebraic expression that
4 The change from $10 after buying 3 books shows the steps to be

at $2 each =10 — (2 x 3) dollars taken, no matter which

so the change from $10 after buying x books TS ae kel

at$2 each =10-2 xx
=10 — 2x dollars

Exercise 4:01

Generalised arithmetic
1 Write expressions for:

I} Match each table of values with the correct a the sum of 3a and 2b
9 . . . b the average of m and n
algebraic expression from the given list to 2 a Find the cost of x books at
complete the statement T=... 75c each.

b Find the age of Bill, who is

a n 1 2 3 4 b n 1 2 3 4 ;5}]:::;5 old, in another
T | 3 4 5 6 T |-2|-1] 0 1
C 1 2 | 3 4 d 1 2|3 4 A 3n
B n?
T | 3 6 9 | 16 T 5 8 [ 11 | 18 C n+2
D 3n+2
E 2n-1
e|n|1]2]|3]4 fifm|1]|2|3]4 F n-3
T|1]4]|9]16 T 13|57

F] Write down an algebraic expression that represents each pattern of numbers, using n to
represent the position of each number in the pattern.

a 2,4,6,8, ... b 4,56,7,...
c 7.6.5 4 d 57911 Use a table of values
1 e Ty if you need to.
e 11,11 2 .. f-3,-1,1,3,...
2 2
For questions 3 to 8 write expressions for each.
E]l 2 thesumof5and7 ] 2 the product of 3 and 7
b the sum of 5 and y b the product of a and 7
¢ thesum of xand y c the product of a and b
3 2 the difference between 8 and 3 I3 a2 theaverage of 8 and 12
the difference between 8 and p b the average of 8 and x
c the difference between q and p c the average of w and x
a the cost of 5 books at 75c each F] a2 dividing 30 cm into 5 equal lengths
the cost of a books at 75¢ each dividing 30 cm into t equal lengths
the cost of a books at b cents each ¢ dividing A cm into t equal lengths
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If Steve is 15 years old, how old will he be in 6 years?
How old will Steve be in y years?

o o

If a car travels at 60 km/h for 3 hours, how far does it travel?
If the same car travels for h hours, how far does it travel?

o

a If three lengths of rope, each 2 m long, are cut from a piece of rope 10 m long, what length
is left?

b 1If two lengths of rope, each xm long, are cut from a piece of rope Xm long, what length is
left?

a A student buys x books and y pens. If each book costs 85¢ and each pen costs 63¢, what is
the total cost?
b 1If the books cost C cents each and the pens D cents each, what is the total cost?

Mr Smith is Y years old; his son is 22 years younger. How old is his son? How old will the son
be in x years’ time?

a If I travel x km in 2 hours, and then y km in the next 3 hours, how far have I travelled
altogether?
b What is my average speed for the whole journey?

Bob and Tom have $1 between them. If Bob has x cents, how much has Tom?

a What is the next even number after 62
b What is the next even number after y, if y is an even number?
¢ What is the largest odd number less than y, if y is even?

The expression 2n will give an even number for all values of ‘n’, where n is an integer. Write
down an expression that will always give an odd number.

a Two angles of a triangle are 25° and 79°. What is the size of the third angle?
b Two angles of a triangle are a® and b°. What is the size of the third angle?

How far will a person walk at m km/h in h hours?
What is the average speed of a car that travels k km in h hours?
¢ How long will it take to travel k km at m km/h?

a A TV set is bought for $P. If it is sold for $R, what is the profit?
b If a gain of $G is to be made, what should the selling price of the TV be?

o o

Write an expression for the perimeter of each figure below.
All measurements are in centimetres.

a b ‘ C f d x+5

CHAPTER 4 ALGEBRAIC EXPRESSIONS
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FFl Write an expression for the area of each figure.
a —i b x+2 c d
1 1 : y h’_J\
== =X
|

EE] In each of the following, use grouping symbols to make the meaning clear.

a the product of 4 and a + 2 b subtract x + y from 8

¢ twice the sum of p and q d the square of 2a

e the difference between 3a and b + ¢ f the square of x + 2

g the product of xand y — 5 h the square root of 2m + 3n
] a What s the cost of 3 books at p cents and 4 pens at ¢ cents each?

b What is the change from $5 (in cents)?

EH Translate the following algebraic expressions into words.

a xy b 5-a
c 2p+q d 3m-2n
e 5(x+y) f (a+Db)?

X+y m-n
J 2 h a

i Ju+v j 3Ja_b

P Translate the following into words to explain the difference between each pair of expressions.

a abc and a+b+c b a-b and b-a

¢ 3(a+b) and 3a+b d 2+y?> and (x+y)?
a 2 a+2

e Ja+b and Ja+b foo+3 and ==

\engeg
/ Challenge 4:01 | Let’s play with blocks
Fight blocks have been stacked together here to form a cube.

401 If the outside of the cube were painted, how many sides of
each block would be painted?

How many blocks make up the second cube? If this cube
were painted, how many blocks would have 3 sides, 2 sides,
1 side or even no sides painted?

What would be the result of painting a cube that had four
blocks along each edge?

72 INTERNATIONAL MATHEMATICS 4



4.02 | Substitution

Write the following algebraic expressions in their simplest form. QP g, .
1 axb 2 XXyXy 3 2Xx+3Xy
Simplify the following:
4 2+4x3 5 3x4+2x5 6 4x52 402
1 8-2
7 3(6-10) 8 5 X6-5 9 =5~
5 3
10375

Algebra involves the use of ‘pronumerals’ as well as numbers. A pronumeral is usually a letter, such
as x, that takes the place of a number in an expression like 3x + 7.

If a number is substituted for each pronumeral, a value for the expression can then be obtained.

worked examples

Find the value of the following expressions, given that a =10, b=4, x=5 and y = -3.

1 3a+2b 2 x*+y? 3 %ab2 4 1,1
=3x10+2x 4 =52+ (-3)2 T , Y
=30+8 =25+9 =5 x10x4 _l, 1
=38 =34 =1 %160 5 (=3)
2
- 5 3
I
15
Exercise 4:02
: Substitution
1 Find the value of:
I} Evaluate the following expressions if x =3, y =4 and z = 8. s ‘;’fza"::ybii’; izy_ 5 o .
a x+y b 3x+2y c 2x—-y the value of:
d xzy e (x+y)2 f x2+y2 aa’+bc
g zlx+y) h xz-10 i xy—xz
0 Xty k -)_C X | 2 _
) 274 e
m xy? + x%y n xz-yz o 4(x-2y)
p x(y2-22 q x-—3y r o y2—z2
X x+y
S T=Xy t ; + 2/_6 L W Expressions
X+y ] have no

v XTy w zxyz2 X A/3xy equals symbols.

technolog,,

icati
YR  4:02 Substitution

4:02 Magic squares

Activitie®
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] Find the value of the following expressions if a=3,b=—4 and ¢ = % .

a a+b b a-b c ab d ab?
e (ab)? f bc g abc h 10-ab
i 1,1 i cQa+h k Lic
a b a 1 |
| (a+ba-b)  mb2-b n 11 TR
a b a b c ¢ b g
0 p- P p+oty q ab+bc+ac
] 2 Find the value of mx + c if:
im=3,x=10,c=1 i m=5x=4,c=-3 iim=-2,x=7¢c=—4
b Find the value of g(a +b) if:
ih=4,a=7,b=5 i h=7,a=4,b=6 i h=34,a=92,b=37
¢ Find the value of 7r? if:
irt=31,r=8 ii =314, r=25 iii 7=3-142, r =100

() Investigation 4:02 | The history of algebra
Find out as much as you can about the early history of algebra.
402 | You might consider:

e Ahmes Papyrus (Egyptian c. 1700 BC)

e Diophantus (Greek c. AD 250)

* Mohammed ibn Musa al-Khowarizmi (Arab c. AD 825)

¢ Bhaskara (Hindu c. AD 1150)

4.03 | Simplifying Algebraic Expressions

&Qij? Write these expressions in their simplest forms.

1 7x+2x 2 9x—8x 3 3x X2y 4 S5xXXx
5 12x+4 6 10ab + 5a 7 3a+2b+5a+3b 8 Ox+2y—-x-y
4:03 9 3 X (-2a) X 4a 10 3a -+ (-9b)

worked examples

‘Like’ terms contdin
identical pronumerdl
parts. eg 5x + Zx.

Remember that only terms that are alike
may be added or subtracted.
1 5a+2b-3a+b=5a—-3a+2b+Db
=2a+3b
2 5p2+2p—-3p2=5p>2-3p*+2p
=2p+2p
(Note: p? and p are not like terms.)
3 6ab — 4ba = 6ab — 4ab
=2ab

Did you realise
that the + or — sign
belongs to the term
after it?

INTERNATIONAL MATHEMATICS 4




_ 22 — 2,2
4 —Txx=3xy = 21x%y Remember the order in which
5 3pq X 4qr=12pqqr operations should be done.
= 12pq*r U
6 12ac - 8ab = 3 12dc Grouping symbols
3¢ . -
~2b
) U
- BX
—bx + 18xy = + -
7 ) 318Xy
-1
3y
8 10a—-3x2a=10a - 6a
=4a
9 (5a+7a)x (3b—2b)=12axb
= 12ab
10 3m X 2n + mn = 6mn + mn
_ oy
mp
=6

7p+8p-3p _ 12y
2p X 3q 1874

CExercise 4:03 O]

Il Collect the like terms to simplify these expressions.

a 3x+2x b 8a+ 5a c 10p+2lp d x+7x

e 7a—4a f 9b-3b g llg—q h 12e + 9e

i 3p+5p—6p j Ax+2x+x ke 10x —9x + 3x I x+2x—-3x

ma+p-—a+3p na+m-a+m 0 8+2x—-5x—-7 p 8 —-1-8y-1

qxX*+2x+2%-x v pP+4p+3p*+p s 3¢*+8q—-4q—-q¢ t Y +y+yr-y

u7-p*+p->5 V2at+a*+7+a w8x—7-7x-3x2 x 5ab—7+3ba-9
F] Simplify these products.

a 8yx3 b 4X4a c 3x X2y d 8px4q e 6axb

f 5xxx g 5a X 3a h ab x ac i 3pgx2p j 5mn X mp

ke 4mnx In | 9b x a? m6a:x (<7a)  n —5x X -2x 0 x X2y X3x

p 14ab><(—%ab) q (—=ab) X (=bc) r 2kX3kx4k s -2XT7xx-5y t ‘—l+m><4n><(—p)

CHAPTER 4 ALGEBRAIC EXPRESSIONS /&



4:04A

E] Simplify:
a 12x+4 b 12x+4x c 9x?+3 d 8x+8x
e 15m=+10n f 32a+12b g 5+20a h 48ab + 6b
i a+3a j  45ab + 20ba k —20p +4p | —xy +xz
m l4a + (—a) n (-=15x) + (=5xy) o —28mnp + Tmp p 8a’b + 16ab?

Bl Simplify:
a mnxnp b 7+m+6+3m c 14-2a+5 d 5x2x0
e 3xy X 2yx f 8x2+2x+7x>+3x g 3 x4y X5z h —4xx 7x
i 15ab—9%ba+ab j 6m-—Tm k 8b+3b-11b I 18ab + 9bc
m x =+ 3x n 2pq X 9pq o 3a+b+2a-c p 3y X (=52
q %y+%y r m+n—m+n s 3ax2bxc t 15at + 10tx

[ Write the simplest expression for:
a (2a+3a) x4 b (10x-3x) +7 c (9p—-3b) x2 d BGm+9m) ~4
e 12x+ (2x+x) f 5ax(10a + 2a) g 3mx (10m—-9m) h 15y + (9y —2y)
i Sax7+a j 8x X4y =+ 2xy k 10a+5X%3a I Oxy +3xx2y
m 2x+ 3x X 4 n 5x X 3x + 10x2 o 20y —5X2y p 18m—12m+6
q 3X2n+5nx4 r 7x+3x2x—-10x s 8x+4-—x t 1lm+18m~+2

6 X 3x 3p+2p-1p w 11y -y 5ax4bx2c
2x X5 2X2p 6y +4y 10cx b x 8¢

° ° °

4.04 | Algebraic Fractions

4:04A Addition and subtraction

X quiz | Answer the following:
Y
. 2L s L2 1.2

575 10 10 3 473
1.2 zZ__ : L_L

4 37 > 573 1273

Simplify the expressions:

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

worked examples
3x | 2x _ 3x+2x 5 3_5-3
1 =+= = 2 == ==
5 5 5 a a a
. In these two examples,
_ Bx _ 2 each fraction already had
- ¥ T a a common denominator.
=x

76
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)_c+)_c:x><2+x><3 @_g=4ax3_ax5
33737327 1x3 5 3 5x3 3x5
_2x, 3x 12a_5a
6 6 15 15
_ 5 7a
6 15
om m _S5m mx4 3x_2y _9x_8y
S 3278 Taxa 773 L2
8 8 12
_9m
8
9 2 27 2 5a 2a _15a 4a
7 -t — = — 4+ — —_——— = —— —
x 3x 3x 3x 2x  3x 6x 6x
2 _lla
3x 6x
| Exercise 4:04A
Simplifying algebraic fractions
1 Simplify: a %4—%
B} Simplify the following. 2 Simplify: a %7110
L 3,y 3x 2x oa da , Om 3mo s nd
2 2 5 5 3 3 10 10
e ?.C+X f 5_6[_&7 g %4_2 h Z+_1.
4 4 3 3 a a X X
. 3 2 . 9 1 5a 2a 2x  3x
[ i =—= k —+=— I ==
y vy m m X X y oy
m >4 L n o _1 o 8a,2a m_3m
31 3n 2x 2x 5b " 5D P %
] Reduce each of these expressions to its simplest form.
X X a a y y m m
X, X b 4.9 y_JY d m_m
R 275 € 37% 23
2a  a 5x , 2x 3n n 4p 3p
=4+ f =—=+= = h -_=L
¢ 373 37 % & 8 3 5 10
.OX Ly . 2a 3b 3m  n k2l
—+Z —_ = k —+= | ===
' 373 I 373 572 6 %
2 4 1 2 7 2 5 1
m -+ — n —+— 0 ——— p ———
x 3x 3a 4a 2m  5m 8x 2x
2a  3a x 2x 5m  3m 2x |y
qQ —+=— e L =+ = t —+=
3x  2x 3m m 2n  4n 3a 4a

CHAPTER 4 ALGEBRAIC EXPRESSIONS




4:04B Multiplication and division

o QU
Q\Q’ Answer the following. 1 % X % 2 % X % 3 g X %
1,3 3,3 6 2.0
. 373 > 5710 373
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
denominators together.
When dividing e Turn the second fraction upside down, then
e multiply as above (invert and multiply).

worked examples

2,3 _2x%5 5.x _ 31 X 3b_ 4 3Y 4
“x= IX = ==X —X— = X
Va7 T axb z 10 X 10, 3 275, 7 2 " 56
10 _1x1 _3x2
~ab T Ix2 = 1x5
_ 1 6 1
=5 =3 or 15
, b _a 5 g 8a, 2a_Bd Oy
200 2 /yl 3b 9 1,8',19/ 1'2/ A ‘Invert’ means
_ax5 _ 4x3 ‘tbg;nwb:leside
S 2x1 CIx1 :
E ]
5a |
=5 =12
2
Don’t forget
to invert the
gecond fraction
when dividing.
Exercise 4:04B

Simplifying algebraic fractions
1 Simplify: a %x z

[} Simplify these products.

5

2 Simplify: a %xé’

X_y a_b m_m a_ a jsimplify: a ¢.¢
=X= b -x= =X = d -x—

373 373 <275 3710 o
3_4 2 1 1_4 1.1
e =X-— f =x- g =X- h -x—
a m Xy p p n 3n

78 INTERNATIONAL MATHEMATICS 4



i Ex)_C i gxg k mxl_o | 3_)()(1
q y b ar3 5 n 5 O9x
o 2 2 n x2 o om, L5a 8x . 24
3 b y X 5a  2m P 5p 3x
Simplify these divisions.
A oL UL p .10 c 24,24 d X.3
2 4 3°5 379 510
. 5.2 f 3.1 a,2a b, X
a a 2m  3m L y 10y
j 4.x i 2p. 8p o Ao 2 | 4.9
by 13479 30 On 273
2 3 04 5, 3 o, S
™27y "37% ° T P % 735
Simplify these expressions.
a 12 2. p 15 6
a 3X& bpx3 c X.S d3b.b
Xy o 2% f ab_a om  4m h 2X.X
€ zxx c c & 2 3 y 2y
4 _p . 3.2 4ab _ xy 9bc . 6b
— Xt =Xz k — x=—= I =—+—=
I pqxq % X 2ac 2a  4a
x 373 ¢ a’h 3¢ b "4 P AT

Sun Spo/
Fun Spot 4:04 | Try this maths-word puzzle
Hidde'n in the maze of letters there are many words RIEITIEIMIATTIDIC
u.sed in mathematics. Make a list <?f the words you nEREERERE 4:04
find and, at the same time, put a line through the
letters you use. Words may be written in any direction: S RN R S
up, down, backwards, even diagonally. Also, a letter LIE|I|TIR[{AIN|T|E
may be used more than once, but you cannot change L|S|Q|U|A|R|E|G|L
direction in order to form a word, ie the letters must AlLlielLlAINTEINTA
be in a straight line. RIoILIAlT T lGlEIU
When you have found all the words there should be A|P|U|L[C|IN|A|L|Q
four letters that have not been used. These four letters PlEIsIMIMIEITIRIE

can be arranged to form another ‘mystery’ maths word.

CHAPTER 4 ALGEBRAIC EXPRESSIONS 7 9



4:05 | Simplifying Expressions
with Grouping Symbols

&Q‘\“fz Simplify: 1 7x+3x 2 4a’ - a? 3 4x+3+2x+5 4 2x+7—-x-5
9 5 3y2+5y+2y2—y 6 7-3a+6+5a
Expand: 7 3(x-7) 8 9(2-5y) 9 2a(a+3) 10 S5x+7)
4:05

The two most commonly used
grouping symbols are:
parentheses ()
brackets [ ]

@a(bic)zabia)

To expand an expression, such as

a(b + ¢), each term inside the grouping
symbols is multiplied by the term
outside the grouping symbols.

We are talking about
symbolg hot cymbals.

worked examples

=
1 plp+3)=pxp+px3
=p?>+3p
J— An expression like
2 3a(5—-2a)=3ax5-3ax2a —(7 — 2m) means
=15a — 642 the same as
—1(7 —2m)
—_
3 —5Gx+4)=(-5)x3x+(-5) x4 5 x(x—-1)-x*+5=x*-x-x2+5
=-15x-20 =—x+5
_
4 —(7-2m)=(-1)x7—(-1) X 2m 6 2a(a+b) —aBa — 4b) =2a? + 2ab — 3a* + 4ab
=-74+2m :6ab-a2
Exercise 4:05
* Grouping symbols
1 Simplify: a 3 x4y
n The area of rectangle A=3Xn=3n 2 Complete the following:

N> 4> a32m+5)=3x2m+3x...
The area of rectangle B=3 x4 =12 : 3 Remove the grouping symbols.

The area of the combined rectangle = 3(n + 4) 3 A B 8 3@+ 5
S 3n+4)=3n+12
Following the example given above, write down
the area of each of the following rectangles in two ways.
a : b 7
5 i

—n T

X C m___n

80 INTERNATIONAL MATHEMATICS 4



8 Yoo a
q X b
p 5 -

F] Expand:

a 3(x+4) b 4(a+5) c 3(y-2) d 5(x-3)

e 3Qa+3) f 4m+n) g 6(3x+2y) h 7Qa - 4b)

i x(x+5) i y(y—-2) k 2g(g—-1) I 3wlw +2v)

m x(x +t) n 2h(3h-1) o 2q2-¢q p 8x(2—8x)

q y(s+1t) r ab(a+Db) s 6xy(x —5) t 5rQ2r + 2s)
] Expand by removing the parentheses.

a 3(x+4) b —4(a+5) c —4(a-2) d -3(p-3)

e —72m+5) f -72m-=5) g —7(5-2m) h -8(1-x)

i —(a—-3) j —(4m-3) k -GG+ 6y) | —(Qa—4c0)

m —aa+ 1) n 3xGx+1) o 3m(Bm-1) p —Sh(GGh-j)
B Simplify:

a 4x+1)+x+3 b 3(x+5)+7x—-8

c 5(y-2)+3y+7 d 4(a-1)+6a-5

e 3(p+2)-2p+4 f 10m+3)-11m-15

g 5a+6+2a+7) h 2x+7+5kx-1)

i Tn—-4+3(n-1) j 4h-1+7h+2)

k 6x+2(x+1)+5 I 4y +6(y+2)-10

m 3a+10-2(a+1) n 10m+4—-5(m+4)

o 6-2(y—-4) +4y p 20—4(x—2)+5x

q S5x+7+20Q2x+7) r 4Ga+1)—-10a+2

s 10m+6-32m-1) t 8x—-3(1-2x)+10

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

OET-'N(‘DGN

4(x+ 1) +2(x+3)
ala+4) +3(a+2)
4(3x+2) +5(x—4)
5x+7)—3(x+4)
9(a+5)—7(a—3)
x(x+3)+3(x+1)
m(m +3) —4(m + 3)
ala + 2b) + a(2a + b)

>SS ho o

——

6(m+3)+3(m+2)
8(m—-3)+5(m+2)
6(x+7)+202x—-1)
6(m+1) —-3(m+2)
5(n—=5)—-3n+7)
ala+3) +7(a—3)
t(t—5) — 4t —5)
x(x+y) +ylx+y)

Challenge worksheet 4:05 Fractions and grouping symbols @
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® SPo
i Fun Spot 4:05 | What is taken off last before you get into bed?

Work out the answer to each part and put the
4:05 letter for that part in the box that is above the
correct answer.

Write down 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=12t=4 R u=-10,t=2
Simplify:
T x+x T llx—x
T x+x+x F xXxX2 F x>—x—x F 7x+3y—x+3y
F 3xXx2y A —2x X -3x A 12x+2 Y 12m~+4m
X X 2x X 5. x
14 — 3x + E =+= o =-=— O =x=—
O li-3x+6 272 510 X710
X 1 X | X pe
- U +- = E =—+= E =+2
© 15 Y78 376 2
Write an expression for the perimeter of:
E | E 3x
4 +x
| L x
oM d k P < F R K HE g o
%
A28y & Y T A & d 2
T @\l — ‘; | |
3 ks S
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4106 | Binomial Products

Simplify: 1 5x+7x 2 2a—a

Expand: 4 2(x+5) 5 x(x—2)
7 ¥6-y

Expand and simplify: 8 x(x+ 1) +3(x+ 1)

10 2x(3x—2) —53x+2)

3 x*+3x—5x+3
6 3+1)

; Qip%/é

4:06

9 5(a+5)—ala+5)

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

Long multiplication is like a binomial product.

26x19=(20+6) x (10+9)

(Y N ()
=20(10+9) + 6(10 +9)
=[20x 10] + [20 X 9] + [6 x 10] + [6 x 9]
=200 + 180 + 60 + 54

=494 19

Each part of one number must multiply X_26
each part of the other. 54
e 60

20+6) (10+9) 180
~— 200

As you can see, the products form a face. 494

Multiplying binomial expressions

The expansion of binomial products may also be
demonstrated by considering the area of a
rectangle. This rectangle has dimensions (2a + 6)
and (a + 9).

¢ The area of the whole rectangle must be equal
to the sum of the four smaller areas.

e Area= (2a+6)(a+9)

MY M
=2a(a+9) +6(a+9)
=2a? + 18a + 6a + 54
=2a’ + 24a + 54

e We can see that the product of two binomials
yields four terms. Often two of these may be
added together to simplify the answer.

26 x 19 by areas

19
20
26
6x9 6
10 9
(2a + 6)(a + 9) by areas
-~ (a + 9)—>
arxia 2a
2a
(2a + 6)

6 6 X9 6

a 9
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3 (x+2y)Q2x+y)=xQ2x+y) +2y2x+y) W C 6 )
=2x2 + xy + 4xy + 2y? -3x .
= 2x* + 5xy + 2y° =22+ 10x—3x—15

4 1-xx-3)=1(x-3) —x(x-3) =2x° + 7x-15

worked examples

(a+2)b+4)=alb+4)+20b+4)
=ab+4a+2b+8

(a=2Da+7)=ala+7)-2(a+7)
=a’+7a-2a-14
=a’+5a-14

You should notice that each term in
the first binomial is multiplied by each
term in the second; ie

That get—o
lookg tamiliar
(x+5)(2x - 3) SN

2x2 —15
TS N

J

u

)

=x—-3—-x%+3x
=4x—-x2-3

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

Exercise 4:06

I Expand the following binomial products.
a (a+2)b+3) b x+D(y+4) c
e (p+5@+4 f Qx+ Dy +3) g
i Ga+1D2b-7) j (Tx+352p+1) k

] Expand the following and collect the like terms.

(a+3)(x+2)
(4x+ 1)y +3)
(2x + y)(a + 2b)

m+7)(n+5) d
(a+6)Cp +2) h
Gp+3)x-4) |

a (a+2(a+3) b (x+ D(kx+5) c n+3)n+4) d (p+2(p+5)
e (m+1)(m-23) f G+7(y-2) g (x+Dx-06) h (t+2)(t-4)
i (x—2)(x—-4) i Wm=7n-1) k (a-6)(a-3) I (x-=10)(x—-9)
my-1DY+7) n (a-2)(a+1) o (x—8)(x—-18) p (m—9)(m-2)
q (@a-3)a+3) r (x—7)(x+3) s (y+12)(y+5) t (a-8)(a+8)
u (g+5(@+5) v (x—-1)(x-9) w (t+3)(t+10) x (k—8)(k+11)

E] Find these products and simplify.

<wT 30 aw

(a+3)R2a+1)
y+3)dy+1
2x +3)(4x + 3)
@Bp+1H3Bp-2)
(Bx + 2)(6x—2)
Bk - 2)(5k - 3)
BGx+4)BGx+4)
(10q — D(q — 10)

b

s ~+o s xS0

fg
j

9+ k)(k +10)
(x+y)(x +2y)

2x+ D(x+2)
2x+ 1D2x+3)
5t +2)2t + 3)
Gm-2)2m - 5)
2n+3)2n - 3)
(Tp-D(@Tp-1)
9y = 9By +2)
(4a+3)Ba+4)

a+1)3+a)
2n+m)(n + 2m)

X € =~ 0 — = -n

GBGm+2)(m+5)
Gn+2)2n+1)
2x-2)(5x-1)
GBq+ DH(7q-2)
8y — )(8y + 1)
Bx—-1)(5x-3)
Gp+2(p-7)

(Tp +5)(7p - 5)

Bl Expand and simplify:
a B+x)@4+x) G-aR2-a 7 +m)(1-m)
d B-n@B+n) @ +y)y+5) x-7)(05B-x)

GBn+ 1)(7 - 2n)
(a—b)Qa + 3b)

S XA 0 O
O — = = nNn

m Qp-q9Q2p+q Gx + y)(2x — 5y) (3a + 2b)(2a + 3b)

p Ow-5)0w — 5x)
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4.07 | Special Products

Simplify: 1 42 2 72 3 (-2)? L
4 (-10)2 5 (3x)?
Complete: 6 (x+2)x+7)=x2+9x+ .......
7 (@+3)(a+3)=da*+6a+ ... 4:07A
8 2m-1)2m—-1)=....... m2 —4m+ 1
9 n+5)n+5 =n>+.... n+25
10 (x-3)x-3)=x>— ... x+9

4:07A Perfect squares
When a binomial is multiplied by itself, we call this product
a perfect square. If a perfect square is expanded, we get:
x+y)2=Kx+yk+y)

=x(x+y)+ylx+y)

=x2 4+ xy + yx + y?

=x2+ 2xy + y?
Similarly  (x — y)2 =x% - 2xy + y?
In words, we could say: ‘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.’

worked examples

1 (@a+3)2=a?+23a) + 32 2 (m=5)2=m?-2[5m] + 52
=a’+6a+9 =m? - 10m + 25
first twice the second first twice the second
term product of term term product of term
squared| |the 2 terms | |squared squared | |the 2 terms | | squared
3 Gy-772=0Byl2- 2021yl + [-712 CSah o) R S
= 0y2 — 42y + 49 =) =x—2g+y

C L . . &,
Investigation 4:07 | The square of a binomial 2
Please use the Assessment Grid on the following page to help you understand what is required 3
for this Investigation.

The Prep Quiz above suggests that there might be a pattern formed when a binomial is squared.
Copy and complete this table.

2

x y | x vl xy | (x+y)? | X2+2xy+y2 | (x=y)? | x2—2xy +y?

5| 3
6| 1
10 | 4

What were your findings?
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Assessment Grid for Investigation 4:07 | The square of a binomial

The following is a sample assessment grid for this investigation. You should carefully read the
criteria before beginning the investigation so that you know what is required.

Assessment Criteria (B, C) for this investigation Achieved v/
a | None of the following descriptors has been achieved. 0
b Some help was needed to be able to expand the brackets 1
é’ and complete the table. 2
[
m = Mathematical techniques have been selected and applied 3
g Qr:o ¢ | to complete the table and suggest relationships or general
5 g rules. 4
=
S & The student has completed the table and accurately
2 | d . . .
4 described the rules for the square of a binomial. 6
=
- The above has been completed with justification using the
e | patterns within the columns of the table and further
examples. 8
& | a | None of the following descriptors has been achieved. 0
=
g b There is a basic use of mathematical language and 1
= representation. Lines of reasoning are insufficient. 2
<
O
o E There is satisfactory use of mathematical language and 3
= = | ¢ | representation. Explanations are clear but not always
% 2 complete. 4
O g 5
= An efficient use of mathematical language and
E d | representation has been shown. Explanations of all rules
S are complete and concise. 6
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Exercise 4:07A

I} Find the missing term in each example to make the statements true.

If the sum of two terms is multiplied by their difference, another
special type of product is formed. If (x + y) is multiplied by

(x —y) we get:
x+y)x—y)=x(x-y) +y(x—y)

=x2—xy +yx—y?
=x2—y2

In words, we could say: ‘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.’

CHAPTER 4 ALGEBRAIC EXPRESSIONS 87

a (x+2)2=xr+4x+ ... b (a+6):=a*+12a+ ...
c (y=3)2=y2—6y+ ... d m-102=m?2-20m+ ........
e (x+1)2=x2+ ... +1 f G+7)2=y>+.... + 49
g n—-22=n2—.... +4 h p-52=p>— ... +25
i (q+8)?=..... + 16q + 64 j —-4)2=.... —8x + 16
k e+ )2=x2+6x+9 I (a+... )2=a?+ 18a + 81
m@y—.... )2=y?—14x+ 49 n (m—..... )2=m?—-22m+ 121
o 2x+3)2=... +12x+9
p Gn+1)2=.... +10n+1
q Gm+7)?2=9m>+ ...... + 49
r (4x+5)2=16x2+ ........ +25 Use the formula,
s Qa-12=4a— ... +1 1’6 quicker.
t (9y—7)2=8ly2— ... +49
Expand these perfect squares and simplify.
a (x+3)2 b (x+5)2 c (x+1)2
d (x-6)2 e (m-1)?2 f (n-5)2
g (x+2)? h (n-8)2 i (m+11)?2
j (a+12)? k (x+10)2 I (p-9)?
m (x +y)? n (a+m)? o (x+1)?
p (a—Db)? q (k-m)? r (p-q?
Expand and simplify:
a (2x+3)?2 b (2x+1)2 c (Bx+5)?2 d (4a+ 1)2
e (Ga+7)? f(7t+2)? g (2x—1)2 h (Ga-2)2
i (5m—4)?2 j (4t—7)? k (6q-1)2 I (9n +4)2
m (2x +y)? n (a+3b)? o (3t—2x)?
4:07B Difference of two squares
This is an Evaluate: 1 7232 2 (7+3)(7-3) QtEP 9%
investigation of a 3 42-2?2 4 4+2)4-2) 5
gpecidl relationship. 5 52 _ 12 6 G-1DGB+1)
7 62-32 8 (6-3)(6+3) 4:07B
9 10%-09? 10 (10+9)(10-9)



38

worked examples

1 (x+3)(x—-3)=x2-32 2 (2a-3b)(2a + 3b) = 2a)? — (3b)?
first term| | second term first term| | second term
squared squared squared squared
=x2-9 = 4a? — 9b?
3 p-Dp+7)=p -7 4 Gx+y)Gx—y) = (5x)? - y?
=p?>—-49 =25x% — y?

x+y)x—y)=x2—y?

Exercise 4:07B

I Expand these products and simplify.

a (x+4Hx-4) b (a+1)@-1) c (m+2)(m-2) d n+7)(n-7)
e (p-5@p+5) f (q—6)(q+6) g (x=3)(x+3) h G-90+9)
i (10+x)(10-x) j G+aG-a) k 8—x)(8+x) I (11 -m)(11 + m)
m (x+t)(x—t) n (a—-Db)(a+Db) o (m+m)(m—n) p -9+

] Express as the difference of two squares.
a a+1)Q2a-1) Bx+2)Bx—2)
d (9q+2)(9q-2) (4t — 3)(4t +3)
g (Bn-5)(8n+5) (10x — 3)(10x + 3)
j (4a+3b)(4a —3b) Gp +2q9)5Gp - 29
m (2m — 5n)(2m + 5n) 2p -39)2p + 3q)
p (12x—-5y)(12x + 5y)

(5m + 3)(5m — 3)
(7x—1)(7x+ 1)
2x+y)2x—-y)
Bm -n)(3m + n)
(x = 5y)(x + 5y)

S >0 O
O — = = nNn

4 o8 | Miscellaneous Examples

It is important that you are able to expand and simplify
algebralc expressions readily and accurately, if you
are to use algebra in later problem-solving exercises.

e Work through the miscellaneous questions of
Exercise 4:08 after examining the following two
examples.

Watch out for
tricky mihug

worked examples

1T (x+3)2-(x—-D+2)=[x2+6x+9] - [x2+x-2]
=x2+6x+9-xr—x+2
=5x+ 11
2 OBx+5)x-—D+x+2)2-2x+1D)2x—-1)=[3x2+2x—=5] + [x2+ 4x + 4] — [4x2 - 1]
=32+ 2x -5+ +4x+4 -4+ 1
= 6x
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Exercise 4:08

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

5(m—5)2 —8(m — 4)? + 3(m — 3)?

Gx+2y)Bx—2y) —2x+y)2x—y) —(x+ D(x—-1)
(x+3y)2 = 2x+2y)2 + GBx + y)?

20— +y) = (x+y)2 = (x = y)?

a 5x+3(x—-17) b (x+2)(x-1) c 2x+Dx-1)

d 5+2)—x(x+1) e (Bx-1)2 f x+5(x-5)

g 2x-7)GBx-1) h Gx-1)BGx+1) i 4x+7+x(x+2)

j 9x—-(x+5+5 k (x+10)(x-3) I O-y)O+y)

m 3x(x —5) — 2x? n 3(x+2)(x+1) o (x+y)?

p (x+2y)2x+y) q 5x—2(x+y)+2y r (a+ 2b)(a—2b)

s alx+2)—-x(a+2) t Ga+7)(5Ba-3) u (2m —5n)?

v (1-5y)1Q +5y) w 3x—-7(x-3) x (9x — 8y)(9x + 8y)
a (x+1)2+5kx+2) b (a-3)2-3@a+1)

c (x+2)x+3)-7(x-2) d 8x+2)+kx—-7)(x+1)

e (x+3)2+x+Dx+2) f (@a+5@@+3)-(a+4)?

g m+6)?>—(m-Dm+1) h G+DG-7-G+7)?

i (c+2)2+ (x+1)?2 j (@+3)2-(a+2)?

k (c+Dx+2)+ x+2)(x+3) I (a+1)@a-2)+@+2)(a—-1)
mx+3)x-1)—(x+2)(x-5) n +7Ny-2)-GG+ Dy +3)

o 2x+1)2-5(x+3) p 2x(x+5) + (x+ 7)?

q OGx+1Dx-3)+ Qx+1)?2 r 2x+1)Bx+1)—-2x-1)Bx-1)
s (p+3)(p-3)-(q+3)q-3) t (x+y)2-x-yk+y)

u (a+b)a+2b)+ (a+Db)? v (m-n)?+ (m+n)?

w 3(x+1)2+5x+1) x 2(x=D+1) +3(x+1)2

y (2x+3y)2— (2x - 3y)(2x + 3y) z (Ba+2b)(2a + 3b) — 6(a + b)?

a (x+ 12+ (x+2)2+ (x+3)?

b (x+1Dx+2)+x+2)(x+3)+ (x+3)(x+4) Ahal A
c (a-D@+1D)+@@+1)?+ (a-1)? challenge!
d x+2)?2+(x+3)2-Kx+2)(x+3) , ~
e (Ba+ 2b)(2a + 3b) + (3a — 2b)(3a + 2b) + (2a + 3b)(2a — 3b) 2y
f @x+DCBx-D+x+2)2-x-3)(x+3) v
g

h

i

j

c\\alle,’
. . S
Challenge 4:08 | Patterns in products \
The examples below involve the sum of a series of products. Can you see the patterns
involved and, hence, find the simplest expression for each sum? 4:08

(x+ 12+ (x+2)?%. ..+ (x+9)?2+ (x+10)?
2 x+Dx+2)+ (x+2)(x+3)+. ..+ x+ 9+ 10)
3 (@-52+@-49%+...+a*+...+(@+4)?+ (a+5)?
4 Gm-—n)5Gm+n)+ (4m —2n)4m + 2n) + Gm — 3n)(3m + 3n) +
2m —4n) 2m + 4n) + (m — 5n)(m + 5n)

-
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5 Investigation 4:08 | Using special products in arithmetic

A Perfect squares

4:08

Example 1
Using (a = b)? = a* = 2ab + b?, evaluate (103)2.

Solution 1
Writing 103 as (100 + 3)
Then 103%= (100 + 3)?
=100% + 2 x 100 x 3 + 32
=10000 + 600 + 9
= 10609
Similarly, the square of a number like 98 could be found by writing 98 as (100 — 2).

Exercise A

Following the example above, evaluate:

a 1012 b 2052 c 10042 d 722
e 982 f 1992 g 9952 h 672

B Difference of two squares

Example 2
Using (a — b)(a + b) = a* — b?, evaluate 100? — 972.
Solution 2
1002 — 972 = (100 — 97)(100 + 97)
=3 x197
=591
This method can be useful when finding a shorter side of a right-angled triangle.
eg x? =50% — 482
50 = (50 — 48)(50 + 48)
X =2x98
=196
48 o x= /196
= 14
Exercise B
1 Evaluate:
a 1002 -982 b 732-672 c 1452 - 140? d 6512 - 6412
2 Use the method above to find the value of x for each triangle. (Leave your answer in
surd form.)

a b o c d
P 77
15 x 47 A
22 32 42 83
13 X
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Mathematical Terms 4

algebra

¢ A branch of mathematics where numbers
are represented by symbols, usually
letters.

algebraic expression
e A group of terms that are joined by
addition or subtraction signs.

binomial

* An algebraic expression consisting of two
terms.
eg 2x +4,3x — 2y

brackets
e The name given to these grouping
symbols: [ ]

cancel
e To simplify a fraction by dividing the
numerator and denominator by a
common factor.
g 2xy +7x _ 3y
x +Tx 2

denominator
e The bottom of a fraction.

difference of two squares
e The result of multiplying two binomials
which are the sum and difference of the

same terms.
eg (a+3)a-3)=a*>-3?
=a>-9

expand

e To remove grouping symbols by 4
multiplying the terms in each pair of
grouping symbols by the term or terms
outside.

like terms

e Terms that have identical pronumeral
parts.
eg 7x and 10x

5a*b and —3a’b

e Only like terms may be added or
subtracted together. This is called
‘collecting like terms’.

numerator
e The ‘top’ of a fraction.

parentheses
e The name given to these grouping
symbols: ()

perfect square

* When a binomial is multiplied by itself.
eg (x+5)%or (2a — 3b)?

pronumeral

e A symbol, usually a letter, that is used to
represent a number.

substitution
e The replacing of a pronumeral with a
numeral in an expression.
eg to substitute 3 for a in the expression
4a — 2 would give:
43)-2=10

technolog),
noplicatioy

Mathematical terms 4

5
%25 and 0

« A machine counts coins by weight.

What is the value of a pile of $M
coins that weighs W grams if each
coin weighs w grams?
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Diagnostic Test 4: | Algebraic expressions

e These questions reflect the important skills introduced in this chapter.
4 e Errors made will indicate areas of weakness.
e Each weakness should be treated by going back to the section listed.

d\agn,

Section
1 For each table of values, find the expression in x that completes the rule 4:01
y=...
a b c
x|0|1[2]|3 x|5|6(7]|8 x|1]2(3]|4
y|[0|4]8]|12 y [12|14|16|18 y|1l|4]9]1l6
2 Write an algebraic expression for the following: 4:01
a the sum of x and y
b the average of 5 and m
c the cost of b books at p dollars each
d $2 was shared between Sue and Jenny. If Sue received x cents, how
many cents did Jenny receive?
3 fm=2,x=6,c=1,h=10,a=3,b=6,t=23-1 and r = 10, evaluate: 4:02
a mx+c b g(a+b) c mr?
4 Simplify: 4:03
a 7x+6-3x-2 b 6¢4>+7q-¢*
c 5xy — 3yx d 5m+2n-3m—-4-3n+7
5 Simplify: 4:03
a S5yXa b 2xy xx
¢ 12a x (=3b) d 3x? X 4xy
6 Simplify: 4:03
a 18m=+6 b 24ab + 4a
2
10x7 d —5mn + 10m?
8x
7 Simplify: 4:04A
a 3_X e 2_X b oo
5 5 3 2
4_& _ & d 5_111 L m
5 3 8 2
8 Simplify: 4:04B
a é X L b 2 X é
43 a b
c 2 x X d s X 4
x 10 2 5b
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o Simplify: 4:04B

q om_ 1 b XX
2 4 3°6
3b 9b 25

10 Expand: 4:05
a 4(x-3) b 4(2x+3)
c 4x(2x —3) d 3a(5-a)

11 Expand: 4:05
a —4(x—-3) b —4x(x+ 3)
c —5mQ3m - 3) d —4aBa+7)

12 Expand and simplify: 4:05
a x(x—1)—x? b Tn-4+3(n-1) ¢ 2a(a+b) —aBa — 4b)

13 Expand and simplify: 4:06
a (x+3)(x+4) b (a-3)Q2a-1) c Q-y)3+y)
d 2x+ y)(x - 3y)

14 Expand and simplify: 4:07A
a (x+2)? b (a-7)? c (2y+5)? d (m-n)?

15 Expand and simplify: 4:07B
a (x+3)(x-3) b -1y +7 c (2a+5)(2a-5)

d (x+y)(x—y)

1 Three darts are thrown
and all land in the ‘20’
sector. What are the
possible total scores
for the three darts if all
darts can land on either
the 20, double 20 or
triple 20?

2 Three darts are thrown
and all land in the x’
sector. Write an algebraic
expression for the
possible total scores.

3 Three darts are thrown
and all land in the same
sector. The total score is
102. In what sector did
the darts land?
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g U Chapter 4 |
1 Simplify the following. 6 Find an expression for the shaded area of
4A a 6ba+ta b 6xx3x this rectangle. Expand and simplify your
c a-5a d x*+x? answer.
e 18x+3x f 12y +8
g 2x+3y h 3abx2b
i 12a%b + 6a j 5ab+ 7ab x+1
k 6a>-a | 4x -3y —5x
ml12+6x+7—x n 6x+2xX3 ox — 2
0 x2—3x+2x+3x* p 12x—6x+3

7 Find the simplest expression for the

2 Expand and simplify where possible. D P N .

a (x=—D0G+2) b 5x+3(x-1)
¢ 2x+3)-2x-3 d Qx+D(x-7) ® o =
e (X + 5)(X - 5) f (3X + 2)2 M
g x(x-3)+2(x+1) h Q-x3-x) __—' ; 1
i (x+yGy-x i 2x—y)? T 7T ) T 7T
k 5[x+3(xx+1)] I Bx-(x-2)]2 YA
3 Simplify: A
x, X p 24_4a
2 3 5 10
3a_5b 10y ’ 2aE)
X = ==, a, [H
¢ X% d 3 5
e el f 2i so_m 5x
5 3 5 3 2
6n % 10, 3 hoXt 3 LXt 1
& 57 2 T3 L
4x + 3
4 Find the simplest expression for the
perimeter of this figure. All angles are 90°. c 4 B
LIx X
' AC = (2x + 4)
| . E
Y
2x
D (o
Y ABCD is a square.
5 Find the algebraic rule for these tables of X and Y bisect AE
values. and CE respectively.

alx|o|1]2]3
y |12/ 9|6 |3

b |t |[-1]1]3]5
s | 2| 2 |10 | 26
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Chapter 4 |

1 Use ID Card 4 on page xiv to give the
mathematical term for:

a 1 b 2 c 3 d 4 e 5
fe6 g7 hs8 io9 j 11
2 a What geometric
shape has

inspired the
design of this
coffee cup?

b What would you estimate the capacity
of the cup to be?

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

Source: 1861 and 1921 Censuses

4 The numerals 1 to 10 are written on ten
separate cards, one on each card.
a How many pairs of cards have a sum
of 10?
b How many groups of three cards are
there that have a sum of 18?

5 A particular country’s exports are shown
in the bar graph below (reduced in size).
Find what percentage of the country’s
exports are taken up by:

a beef b minerals

wheat beef wool

[=<= ~— 4 cm—>l
5mm
<~— 10 cm or 100 mm4>‘

Y

minerals—

Can read and write
Cannot read
e ——

[
O —=-MNWPHoOoo N O
'000 Per 10 000 children

a In 1861, which state had the greatest number per 10000 children that could read and

write? What percentage was this?

b In 1921, which state had the greatest percentage of children that could read and write?

What percentage was this?

¢ Which state had 4000 per 10000 children that could read and write in 1861? About how
many in that state could not read in 18612

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.)

technolog,,

Mp\'ltch'o,':
( 2 Multiplication and division of algebraic fractions
o e 3 Grouping symbols
'9 and ©°

1 Addition and subtraction of algebraic fractions

4 Binomial products
5 Special products

Question®

ter Re, .
<I<‘°Pe e»,%

2SS igfl,b

R

4B
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