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Number of
squares

1 2 3 4 5 6 7 8 9

Number of
matchsticks

2 ln your own words, write a rule that
relates the number of matchsticks
needed to build the pattern to the
number of squares.

3 lf N stands for the number of
matchsticks used to create S squares
in the pattern, write the rule in
Question 2 using pronumerals.

4 Using the rule, find the number of
matchsticks needed to create
30 squares.
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Using the rule, find the number of
squares created if 24O matchsticks
are used.

Number of matchsticks

= 4 x number of squares in the patterr

N--4xS
where N = number of matchsticks

and S = number of squares.

Using the rule found in Question 3,

substitute 5 = 30 and find N.

N=4xS
=4x30
= 120

Therefore, 120 matchsticks are needec '-:

build a pattern with 30 squares.

Using the rule found in Question 3,
substitute N = 240 and find 5.

N=4xS
240=4xS

S=60

Therefore, 60 squares can be built witt'
240 matchsticks.

Note:

r N and 5 are called pronumerals.
r Pronumerals stand for numerals. ln the

above example, the pronumeral N stancs

for the number of matchsticks and S

stands for the number of squares.

r ln algebra, a rule is called a formula.
For the above example, the formula is

N= 4 x t where N stands for the numbr
of matchsticks used in the pattern and 5

stands for the number of squares.
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Number Patterns and
Pronumerals

The study of number patterns is very important
in the understanding of pronumerals.

By considering the pattern beloW made
of matchsticks, complete the table.



T Find a formula relating x and y in the
following pattern:

It is observed that'to obtain the number
in the second row you need to multiply
the number in the first row by 2 and then
add 1', as follows:

Therefore, the rule is y = 2 x x + 1.

I Complete the table using the formula
N=3xt-1:

Definition

A pronumeral represents a number and may
take any numerical value. For example, x = 2
and y= 5.

Operations on Pronumerals

The four operations of arithmetic (+, -, x and +)

have the same meaning in algebra as they
have in arithmetic:

r o + b means the sum of the numbers
represented by the pronumerals o

and b. The actual value of a + b can
be found only if the values of o and
b are known. lf o = 7 and b= 3 then
o+b=7+3=10.

r o-b means the difference of the
numbers represented by the
pronumerals o and b. The value
of o - b can be found only if the
values of o and b are known.
lfo=10andb=6then
o-b=10-6=4.
means the product (i.e. ob = o x b)
of the numbers represented by the
pronumerals o and b. The value of
ob can be found only if the values
of o and b are known. lf o = 2 and
b =6 then ob=2x6=12.

means the quotient (i.e. 9 = a - b)'b
of the numbers represented by the
pronumerals o and b. The value of

l run be found only if the values
b
of o and b are known. lf o = "12

andb=4then o =o*b=l?b4
=12+4=3.

rab

Note: ob is the shorthand way of writing o x b

(that is, o x b = "0. Xmeans 
o + b (thatis, I

= o + b). abis called the simplified form. o x b
is called the expanded form.

o
I

b

When t = 1,

t=2,
t=3,
t=4,
t=5,

N= 3 x 1-1=2
N=3x2-1=5
N=3x3-1=8
N=3x4-1=11
N=3x5-1=14

Therefore, the completed table is as follows:

x 1 2 3 4 5

v 3 5 7 9 11

1 2 3 4 5

3 5 7 9 11

3-
<2+"1

5-
2x2+1

7-
3x2+1

o_
4x2+1

11=
5x2+1

t 1 2 3 4 5

N

t 1 2 3 4 5

N 2 5 8 1',I 14
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Multiplication of Pronumerals

When multiplying pronumerals, the
multiplication sign, x, is often omitted.

For example, o x b is written as ob
4xo=4a
qxbxc=obc

Si m pl ify the fol lowing algebraic expressions:

Write the following expressions in expanc:
form:

", 4b

4 ob2c

', 4b=4xb
2 3abc=3xaxbxc

3 3b2=3xbxb
4 ab2c=axbxbxc
5 (2o)2=2ax2a=2xax2xo

2 3obc 3 3b2

5 (2a)2

'l 3xb
3 2xoxb
5 oxo

2 ox5
4 5ox 2b

6 bx3ax4
7 3xax2a
1 3 x b = 3b fO.it the multiplication sign.l

I Note the number is always 
I

fwritten first. _l

2 o x 5 = 5o fRt*uyr write the number first.]

3 2 x o x b = 2ob [#[.rn';r*:itf
lab = bo. l

4 5ox2b=1Oab f s"z=10, oxb=ob.)
I Multiply the numbers 

I

I first and then write the I

ft.tt"rr. _l

5 axo=o2 lo*oisnotwritten--l
las oo but as or. ]

Substitution i n Algebraic
Expressions
ln substitution we replace the pronumera
its numerical value (which must be given, .
find the value of an arithmetic expression

lf o=2,

1

3

5

7

9

1

ob

b

2
2b-c

3o2

c(b - o)

ob=oxb
=2x4
-8

a+b=2+4
-6

2 o+b

4 c- o

6 obc

2b+4
o

lob= ax b.)
fRemember tha:

fand b = +.

b=4andc=5evaluate:

6 bx3ax4 =12bo

fa"r=bo,3x4=tz )
I Remember this expression could 

I

fbe written as 12qb since bo = ,b._)

7 3xox20=602

fRemember: multiply numbers first; 
--l

lo x a = o' and not oo. 
__]
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fro," !
L2

^b4
22

=4-2
_1
-L

=r-r)

c-o=5-2
-3

2b-c=2xb-c
=2x4-5
=8-5
-3

obc=oxbxc
=2x4x5
=40

3o2=3xoxo
=3x2x2
=12

2b+4 _
o

2
8+4

2
12

2

=6
' c(b-o)=5x@-2)

=5x2
= 10

r.rostitution into Simple Formulae

-ula combines at least two pronumerals.
' : ue of one of the pronumerals can be
' : cy substituting numbers for the other
- 

_ -"lerals.

= !' - 1, find the value of fwhen n=5.

lf P = 2(n+ b), and n = 28, b = 12,find P.

P=2(n+ b)

= 2(28 + 12)
= 2(40)
=2x40 lz1+01=zxao)
=80

lf K = 4o2, find the value of K when
o=3.
K=4a2
=4xoxo
=4x3x3
=36

lf x = ut + tot2, and u = 12, t= 3 and
o = 8, find x.

x=ut+)at2
=12x3+tx8x32
=12x3+]x8x9
=36+36
=72

1

1

2xb+4
o

2x4+4

fNot" order of I
I operations. 

I

fDo multiplication first. 
__l

t 3o2 * (3a)2 I
fnutro2=3xoxo I

f " ,,."un, t2 * z)a2 _l

_,1

t-1
5 -'l

_,1

Like Terms

Like terms have the same pronumeral or
pronumeral parts. For example, x, -5x, 4x
and 20x are like terms.

fneptace 
n uy s.]



Like Terms of an Expression

An expression suc-h as 2x + 3y + 3t has 3 terms.
Similarly, 5x + 3xz has 2 terms. Like terms of
an expression are those that have the same
pronumeral parts. For example, the expression
5x + 3y + 2x + 4x has 4 terms. 5x, 2x and 4x
are like terms of the expression. The following
are examples of groups of like terms: {3y, y,

-2y1, {ob, bo,3abl, {2x', -7xz,3xz}. Similarly,
5x, 3y, -2t are unlike terms since their
pronumeral parts are all different.

Collecting tike Terms

When adding or subtracting pronumerals, only
like terms can be added or subtracted.

Simplify the following :

1 3a+2a+o
2 6o+2b+2o+7b
3 7t-t
4 4ob- 2ba

5x2 + 3x - 2x2 + y = (5xj - 2r2)+ (3x - r

=3xt+4x

fGrouping like terms togethr
lx' and x are unlike terms.

4t + k- 3t+ 311 = (4t- 3t) + (k + 3/<)

fCrouping like terrn:. 
-

=t+4k

lndices (Extension)

Index Notation

o x a is written as o2 lo is squared)
o x o x o is written as or (o is cubed)
oxoxoxoiswrittenasoa

(it is o to the power of z

Note om = ? x o x d x ...x o (it is called
the mth
power of o

5 5x2+3x-2x2+x
6 4t+ k-3t+3k
'l 3o+2o+0=60 fo=lo I

l_1: * z + r)o__l

m times

ln the expression o'the m is called the inder
or power. The plural of index is indices.

Evaluate:

a 23 b',122 c34
Write the following expressions in
index form:

a 5x5x5x5
b bxbxbxoxo
c 3xaxaxaxbxbxbxbxb
a 23 =2x2x2=8
b 122 =12x12=144

C 34=3x3x3x3=81

2 6o+2b+2o+7b=8o+9b

l-thi, ""pr"rsion 
could be rearranged so I

l_that like terms are grouped together. J
6o + 2b + 2o +'o 

=fJirT) 
+ Qb + 7b)

3 7t-t=7t-1t [t=rt]
=6t

4 4ob - 2bo = 2ob f ab = bo, therefore aob 1
land 2bo are like terms. l
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I a 5x5x5x5=54

b bx bx bx ax a = b3o2 or a2b3

C 3x oxoxoxbxbxbxbxb=3o3bs

-rr of Indices
'*- rultiplying, add indices. When

: -:, subtract indices:

t -- . ofi=om+n
a -- -on=om-n
' -- )'=omn
. ::-=ombm
. -- -1

g a8rra4 =+
at a'

_ 012-3
q

-o'
9 12aa bs * 4a2b2 = 3aa - 2bs - 2 foiriau I

= 3o2b3 | numbers 
I

ffirst. l

Division of Pronumerals

When dividing pronumerals, we can cancel
components such as numbers and like terms.

f 4 ..rn, o" * o'= o'1
l- ,' -]

bsxb2

(ro)3

(2x)3

5a2 x 4o

12oabs * 4o2b2

bsxb2_bs+2
=b7

o8*02_o8-2
=o6

(*4)3 = 14'3
= x12

(ab1s = qsSs

(2x)3=23xx3
=8xx3
= 8x3

,0 - ry -r
5o2 x 4o = (5 x 4)r, *'

= 2Oo3

Simplify:

1 18b+3 2

3 15xy2t+ Sxy 4

5 25x7ya * 5x3y2

1 18b *, =ry

_ !(axb
/,

6b

1

=6b

z l2o+4o-12a
4o

12o + 4a

15m2n * 1Omn2
2 08*02

4 (ab)s

6yo

g 08 *=o4

ot

- Vlt, /t- ,/t* /t
3

1

_a
-J

fwrit" in fractional I

fro,.. 
Note o * o=Z )

fwrit. it in expandedl

ftorm. l
l-cancel .orrnonl
ftr.to'^r. l
I qg 

,. written u, e o.-lLl _l

fwrit" in I
ffractional form._l

fwrit" in I
fexpanded torm. ]

fcance\.o**onl
ffactor. ]fvrttipty I

I numbers first; I

lo= o1. -]
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15xv2t + 5xv =15xY2t
5xY

_ Lttx /tx y'-,x y xt
/r, /t, /t

= 
3Yt

1

= 3yt

15m2n*1omn2 -15m2n
1Omn2

_!{txnltxmxtl,
Nz' nl1x /1x n

3m

2n

25x7ya * 5x3y2 =4r'-tro-'
5

fuse tne rules of indices.]

= 5x4y2
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