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|ESSON 1

p this lesson, we shall express integers
o some significant figures and express
decimal numbers to a given number of

gecimal places.
Signlﬂcant figures

significant figures are the digifs in a
number that contributes to the accuracy
of the number. The first significant figure
« the first non-zero digit of a number,
ihe second non-zero digit is the second
sgnificant figure, and so on. Significant
figures are used fo establish the number
which is presented in the form of digits. A
significant figure could be fo the right or
left of the decimal point. '

Rules for deciding the number of significant
figures :

. All non-zero digits are significant €.g--
3.4567 has 5 significant figures. 0.123

has 3 significant figures.

2. leros between non-zero digits are

significant:
e.g. 200006 has 6 significant figures:
4,0012 has 5 signiﬁccn’r figures.

3. Zeros fo the leff of non-zero digifs aré

not significant:

e.0. 0.00002 has 1 significant digl"
0.0321 has 3 significant figures.

4. Zeros to the right of decimal figures ina

number are significant-
€.g. 0.0415 has 3 significe
0.3100000 has 7 significan

cant figures.
t figures.

MATHEMATICS BASIC 9

Rules for rounding off numbers

1. If the digit to be dropped is greater
than or equal to 5, the last digit to be
maintdined is increased by one.

e.g. 70.9802 = 71.0 (to 3 significant
figures).

2. If the digit to be dropped is less than 5,
the last digit to be maintained is left as
it is.

e.g. 0.247390=0.247 (to 3 significant
figures).
0.7005447 = 0.7005 (to 4
significant figures).

Worked examples

Example 1:

Round 3729 to one significant figure.

Solution

step 1. Locate the significant figure for

the degree of accuracy required. The first

non-zero digit is the first significant figure.
For 3729, the first non-z€ro digit is 3.

Therefore, 3 is the first significant figure.

step 2: Look at the next digit to the right. Is
it 5 or more? '

7 is more than 5.

step 3: If it is 5 ormore. round up by adding
| to the previous digit. If it is less than 5,
round down by keeping the previous digit
the same. If the degree of accuracy is 10
or more, fill in zeros to make the number
the correct size.

As 7 is more than 5, we round up. Add | to
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the 3, which gives us 4. The first significant
figure represents thousands, so We€ m.usi
add three zeros to make it the correct size.

Therefore, 3729= 4000 (to 1 sighificant
figure).

Example 2:

Round 36.582 to three significant figures.

Soluﬂons

Step 1: Locate the significant figure for
the degree of accuracy required. The first
non-zero digit is the first significant figure.
Therefore, the first 3 significant digits are
36.5 '

Step 2: Look at the next digit o the right of
the last digit 5. If it is 5 or more, increase the
third significant digit by 1 otherwise, leave
it as it is.

In 34.582, 8 is more than 5, so increo;ing 5
by 1, gives 6.

Therefore, 36.582 =36.6 (3 significant
figures).

Examples 3:
Round 0.83745 to 3 significant figures.
Solution

The first three significant figures give 0.837.
But the next digit is 4 which is less than 5. So,
we do not add anything to 7. Therefore,
0.83745= 0.837 (to 3 significant figures).

Example 4:
Round 3126879 to six significant figures
Solutions

The first six significant digits give 312687, but
the next digit after 7 is 9 which is more than

5.50.add 1 to 7 to give 8 and replace the

534
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S

ast digit 9 with O to maintain the p'ﬂce‘
value of the digifs.
Therefore, 31 26879 = 3126880 to (6
signiﬁcom figures).

gxamples 5
Round 348200 to three significant figures.

Solution

The first three significant figures give 348 byt
the next digit after 8is 2 which is less than
5, so we add nothing o 8 and replace the
last three digits with zeros to maintain the
place value of the digits.

Therefore, 348200= 348000 to (3 significant
figures).

|se1 o
. Round 63740 to one significant figure.

2. Round the following numbers fo the
indicated significant figures:

-a) 0.8379 to three significant figures.
b) 62460 to three significant figures.
c) 87.65 to two significant figures.

d) 3:470114924 to three significant
figures.

e) 0.0045189 to three significant
figures.

f) 746893 to two significant figures:

g) 0.08387 to one significant figure:
h) 40.7283 to three significant figue®

) 0.0005897 to three significant
figures.

Exercise 2

zoupd €ach of the following number® ?
gnificant figures indicated.
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' 59.9748kM fo three significant figyres,
000025 to one significant figure.
0003358 to three significant figures,

| 0.000344 to two significant figures,
| 48371 fo four significant figures,

Z: 0.32076m to three significant figures,
) 432.425 to five significant figures,

g 0.70612 to three significant figures.

9 0.000378 to one significant figure.

10) 40004650 to five significant figures.

percise 3 |

sipress 587836124 to
a) Five significant figures.
b) Four significant figures.
c] Three significant figures.
d) Two significant ﬂgures..

e} One significant figure.

Bxpressing decimal numbers to a given
number of decimal places

the decimal numeral system is the

Slandard system for denoting integer and
on-integer numbers. It is an extension of
he non-integer numbers of the Hindu-
Atbic system. A decimal number refers
% O number that uses a decimal point
Ploweg by digits that show a value smaller
" One. For example, 23.5 (twenty-three
Point five). Decimal numbers are used in
“Veryday fife such as currency and many
1 48, Correcting a decimal number
Mme decimal places enables US to
Ploximate the number.

i . :
"Msider the following steps in rounding

BN
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decimal numbers to a given number of
decimal places.

I. Look at the first digit after the decimal
point if rounding to one decimal

place or the second digit for two
decimal places.

. Draw a vertical line to the right of the
place digit that is required.,

3. Look at the next digit.

4. Ifitis 5 or more, increase the previous
digit by one. ‘

5. Remove all the digits after the decimal
point. The left-out number is the
desired answer.

Example 1:

Round 854.57 to the nearest whole number.

Solution
Step 1: The whole number is 854

Step 2: The number in the tenth place is

5. 50, increase the digit in the one’s place
by one.

Therefore, 854.57 = 855 (to the nearest
whole number).

Example 2:

Round 624.44 to the nearest tenths.

Solution
step 1: The number in the tenth place is 4.

step 2: The digit in the hundredth place is 4
which is less than 5. So, add nothing to the
digit in the tenth place.

Therefore, 624.44 = 624.4 or 624.40
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Example 3:
Emmanuel weights 28.63k
weight to the nearest kg?

g. What is the

Solution

st
The nearest kg is the some as the f’\@:ﬂ?
whole number. The whole number is 28.

The digit in the tenth ploce is 6, 50 increase
the digit in the one's ploce by one.
Therefore 28.63kg = 29 kg to the nearest
kg.

Example 4:

The depth of Loke Volto i 1280.267m.
what is the depth of the loke to the nearest
hundredths?

Solution

The digit in the hundredth place i 6. The
gigit after the & is 7 which is more than
5. Se, increase the gigit in the hundregth
place by one.

Therefore 1280.267m = 1280.27m fo the
nearest hundregths.

Example §:
Round 5.1441 1o the nearest nundredtns

Solution

The digit in the hundredth pigge s 4 S0
increase 4 by 1. Therefore, 51447 = 5.15 !c;
(the nearest hundredihs).

1. The nearest tenth is the so

: mMe as one
decimal place.

2. The nearest hundredth is

the same a
; 5
two decimal places,

3. The nearest thousangt

his the same
: a
three decimgl places. :

o

.

4. The nearest ten-thousandih is 1

as four decimal places ete,

Exercise 4
1.

Round the following numbers

a. 2178 %o the nearest tenth,

318.94 to the nearest whgle
number.

16.1329 to the nearest thUsqndm_
413.76 fo the nearest tenth,
0.01615 to the nearest hundreath,
3.4167 to the nearest tentn.

o

-0 a0

Correct 4687.02 to one decimal place,

Calculate, correct to two decimgl
places 0.610.8

Correct 0.003858 to four decimal
places.

. Cormect 48947.2547 to the nearest

hundred.

. Comect 0.024561 to five decimal

places.

- Write GHd35632.00, correct to the

nearest thousand cedis.

. Write 78910, comrect to the neares!

thousand.

Exercise 5

1.

- Evaluate 0,25 x 0.06, and cO'"

Write 98475.6947, corect to

@) Three decimal places.

B) Two decimal places.

€) One decimal place.

d) The nearest ten.

€] The nearest thousand.

ect1°

three decimal places.

TR

: = 02783 e
he SOmg 3, Correct0 fo three decimgy

pmces,

n correct 48947.2547 1 the

hundred necrest
un .

|ESSON 2

geal-life problems relating 1o place value

in this lesson, we shall cregte
problems and write solutions 1o th
us consider the following problems

reakife
em. Let
txample 1:

find the difference between the place

value and face value of 5 in the numeral
9263504,

Solution

The place value of the digit 5 in 9263504
is 500

The face value of digit 5 in 9263504 is 5.
Therefore, the difference is 500 -5 = 495.
Example 2:

Form o number with 7 at the thousands
Place, 9 at the once place, 2 at the tens

Place, 4 gt ten the thousands place. 3 af

®hundreds place, and 6 at the hundred
QUsangs place -

s°“ﬂion

s}
Wthe Place value chart

m T Th H T Ones
h_ ! : 2ens <

herefme' i

3

Ilq.,,me 3

am

D’%ea "YMeral with 2 at the ten milion
"9t the ten thousand place, 1 at

Mls. -

he number is 647,329

Sus STRAND 1 NUMgEp A

N Nuuummon'sv—sﬁus

Ne million N
Place, h

thouscmd i 3 at the hundred

att '
the hundres pitice :e ONe’s place, § o

at
and 7 g4 the fhouscnds e tens Ploce
Blace, What Number gm |2

Solution
Craw g Place vgiye chart
™ [ m HT I [y R T lo
Y IE 4

7

8 5 9

Therefore, the number is 21,347,859
Example 4;

wiite the smailest 5- Cigit number,
a) Having 5 cifferant digits.
B) Having 7 ot hundreds place.

C) Having 9 af thousands place.

Solution

a) The smallest 5 cifferent gigits are 0, 1, 2.
3.4

Therefere, the smallest 5-digit number
having 3 different digits is 10234

b) The smallest 3-digit number having 7 at
the hundreds place is 10723.

c) The smallest 3-digit number having ¢ at
thousands place is19023.

Example 5:
Write the largest 5- digit number.
Q) Having 5 different digifs
b) Having 2in the hundreds place.

c) Having 1inthe thousands place.

Solution ; ‘ .
a) The.‘argestSdifferentdigltscre 9.8.7.6.
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i er
Therefore, the largest 5- digi! i

having 5 different digits is 98765
b) The largest 5- digit number having 2N
the hundreds place is 9827 6.
¢) The largest 5- digit number having 11"
the thousands place is 91876.

Exercise 1

Provide solutions to the following reakife
problems:

1. Form g numberwith 7 af the ones place,
2 ot the hundred thousand place. 3 at
the hundreds place, 9 cf the tens place,
4 at the thousands place, ond 6 at the
ten-thousands place.

2. lam o number with ¢ ot the thousands
place, 4 at the hundred thousand
place, 7 at the ten miliion place, 1 at
the one million piace, 8 of the fen-
thousands piace, 3 ct the hundreds
place. 6 at the ones piace, and 2 at
the tens place. What numberam 12

3. | am a six-digit number. My first digit is 5
more than the last digit, but 2 less than
my second digit. My second digit is the
third multiple of 3, while my fourth digit is
the second multiple of 3. My third digit is
the quotient when the fourth digit is
divided by my last digit. However, my
fourth and fifth digits are consecutive
numbers. What number am |2

4. Find the product of the place values of

two 5s in the numeral 30526541

5. Form a number with 4 at the millions

place, 3 at the ones place, 0 at the tens
place, 8 at the thousand place, 9 at
the hundred thousand place, 7 at the

ten-thousand place, and 2 at the Y 2.

nundreds place.

6. Wiite the smallest 4- digit numbgy,
a. Having 4 different digits,
b. Having 8 in the hundreds place,

c. Having 6 in the tens place,

LESSON 3

Real number system

Real numbers are a combination of
rational and irational numbers, Al
arithmetic operations can be performeqy
on real numbers and can be representeq
in the number line. Real number; can dlso
be defined as the union of both rationql
cnd irational numbers. They can be both
positive and negative. Real numbers gre
denoted by the symbol “R". Real numbers
include natural numbers, decimals, and
fractions. Examples of real numbers
include: '

1. Rational numbers eg (%, g 0.53, 0.3...).
2. Integerseg (...-3,-2,-1,0,1,2,3....).

3. Whole numbers eg (0, 1,253 Al

4. Natural numbers eg (1,2, 3, 4....).

5. Irational numbers eg+/3,v/5,m,0.10100110.-

Set of Real Numbers

The set of real numbers consists of differer!
groups. They include natural number
whole numbers, integers, rational number
and irational numbers, Let us conside!
each of the classifications.

1. Natural numbers; contain all coU""Ing
numbers which start from 1. Natu@
numbers are denoted by "N EXO™

of natural numbers are
0.2.34...... ).

ple?

on

o)

whole numbers: they iNClude it

gnd all-natural numbers, Whole N zerg
qumbers are denoted by uyy»
indude {0. 1,2, 3, 4...‘

-Examples

|ntegers: They include gy the whole

" numbers and the negatives of
natural numbers. Integers gre
py "1". Examples include .,

N -

all the

denoteq
.'3, -2’ _.] : 0

rational number: These are NUMbers

that can be written in the form P'Where

q # 0. Rational numbers are denoteq by
uf i -l E w1 i
¢" Examples include: > 3 15. 05,033,

_Irational numbers: These are numbers

that cannot be written in the form 2
Irational numbers are denoted by “gt
Examples include the square root of
each prime number, non-terminating
decimals such as 0.1230125...

Diferences between Rational and

Irational Numbers

Rational numbers

Irrational numbers

Denoted by Q

Denoted by Q'

2 | its decimal
terminates or

r'epeats

Its decimal does

not terminate or

repeat

The square root is
Q positive integer
. Which is a rational

The square root
of any positive
integer that is not
a perfect square

L N the form E—, Q%0

e

is an irrational
T"""“"—— number
can be written |1t cannot be

written in the

p
forum =

q =

Real numboers can be represented on
the set diagram to show the relationship
among the real numbers namely; irational
numbers (Q'), rational numbers (Q),
integers (Z), whole numbers (W), and
natural numbers (N).

Sets diagram

From the set diagram above,
NOW, WOZ, 20Q
NAW=NW n1=W,InQ=1
NUW=W, wul=L1uQ=Q
Where Oisa subset of.

nis the intersection petween sets.

uis the union of sefs.
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Exercise 1

i rs, state
For each of the following nymbfnun-iba.
whether it is o rational or irationd

a) 1.333 h) -6.2222....
‘ " 4

bl ﬁ l} E .

c) V9 ) 3023

d) 5.123412341234... k) 04

e] 7.2 ) 0.09090091..
f] 35 ) V7

g} \'ri x-\.'E ﬂ} T

Representing real numbers on sefs
diagram
In this section, we shal represent real

numbers on @ set diagram. Let us consider

the foliowing worked exampies.

Example 1

a) Write the factors of 6 and 12 and
represent them on a Venn diagram.

b)

From the diagram, find the interseciion
of the two sets.

¢] Find the union of two sefs.
Solution
A=Factorsof 6 ={1,2,3, £}

B= Factors of 12 = {1.2.3,4,¢, 12}

a)

UlFactors of 6 ang 12)
B DR

12

540

p) Fromthe dicgmm,AB:AnB: 1
¥

c) AUB={1.2,346,12) 3

Example 2

a) Wrte the factors of |5 ang |y
represent them on g Venn diag Qngy

b) From the Venn diagram, fin

i d the
intersection of the twg sets,

¢) The union of the two sefs,
Solution

a) A=Factors of 15=11.3,5,1),

B = Factors of 18 = {1.2.3,¢,9, 18
U(Factors of 15 gng 18) b

A

D) From the diagram, AnB ={1,3)
C) AuB={1,2,3,5609, 15, 18}).

 Exercise 2

* 1. Write the factors of 22 and 24 and

represent them on a Venn dicgrom_- .
Hence, find the intersection and uno
of the two sefts.

3 i
2. Write the factors of the following Pﬁ;nn
numbers and represent them ond

diagram:

Q) 4andé h) 12and
b) 6and8 j 16and’®
) 8anaro  j) 18ond%
d 10and12 Kk 2200%

e) 10and ] 1)

10Cjnd 20
f) 12and 14

M 24 ang g4

o) Mandls

26 Ond 28

. 0) . List the numbers of €ach of the et
215

A = {whole numbers from 20 1o 30}

and B = {Factor;s of 63)
b). List the members of %) AN (ii) AUB.
. Given that

| Q = {Rational Numbers)

Q'= {Irational Numbers}

1 ={Integers}

W = {Whole Numbers}

N= {Natural Numbers}

Represent the above information on q
Venn diagram

Properties of Real Numbers

are

. Commutative property.

2. Associafive property.
3. Distributive property.
4, Identity property.

. Closure property.
Commutative property

Given that P and q be real numbers.

The commutative property holds f
9 = q + pifor addifion and
PA=qp for multiplication.

Addition: p + q=q+p

Orexample, 743 = 3+7, 4+2=2+4,5+3=3+5

The five main properties of real numbers

|

|

H
us STRAND B NUM%E! ANp

Ml..llti.pﬁcmioh_ p §IAT10N ““‘!is
For exampye S o
7 b | 3 =3 X7
f N
5 A 3 = 3 % 5 21 d'
A!SOCiOﬂ\qe D'QDEW
f p q
L « and I gra thra
ni Dar: ™ Tee Jiffarans ,
pUT L;en. The associafive P
& - MW NGlds |
- g + r)‘[P*Q)i-r,iara:j ...‘d”
"9 X (g x 1) < @ X g)xrr
Multiglication Flor

Additicn: The Senergl form will pa

=P+q) +rs,

OF Sxomple,
B+4)+53

Multiglication: The

Pr@+n
3+(4+5)=

general form wil ge

Px(gxr=(px ) X7.for sxemle,
3x[4x5‘1=[3x4}x3

Distributive Breperty

Letp.g, ancreethreediiferentracinumsers,
The distributive preperty is represented os
PX@+r)=(xg+@xn.

For example, 3x (4 +3) = [3x 4) + 3x5).
Therefore, multiplication is distrioufive over
addition.
Forexample, 2(3 +4) =2x3+2x4
2(7)=6+8
14=14
That is, both sides will produce 14

Identify property

There are additive and mulfipicalive
identities.
m, 340 =3, 440=4

e identity. Thkjls-
addnwedﬂwe ideniity

For addition: m+0=

Therefore, 0 is the
any number plus the ad

ber.
yields that same num 0
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For multiplication; M X ] =_rn. Tixisntql'na'
m 3x1=34x1=4 7“, -'T. [} Thus,
identity element for mulfiplicaﬂ(?nr-;oﬂon
the identity element for MUTPTEE.
multiplying any number Produces

same number.

Lt ianal
1. Subtraction and division of rationa
o~
numbers are not commutative.

2. Subtraction and division of rational
numbers are not associctive.

3. Subtraction and division of rational
numbers are not distributive.

Closure property

If an operation is performed on elements
of a given set and the result belongs 1o the
given set, then that set is ciosed under the
operation. Note the following:

1. The sets of natural numbers [N), whole
numbers (W), infegers (Z), and rational
numbers Q) are closed under addition
and multiplication. For example, the
sum of any two natural numbers yields
another natural number.

2. Only the sets of infegers (Z) and rational
numbers (Q) are closed under
subtraction. For example, the difference
between any two rational numbers
yields another rational number.
However, the sets of natural numbers
(N) and whole numbers (W) are not
closed under subtraction.

3. If the operation + is defined over the

T={1.2.3,4then2+3=5 since 5 does
not belong to the set T. then the set T s
not closed under addition, '

gxample 1:
List five rational numbers be'W@en |

Solution

Make the denominators the sam
given rational numbers

2 Ong !
i

€ for boy,

The Least Common Multiple {LCM] f
Orz

and 5is 10.
The equivalent fraction for
x5 S 3

2x5 10

k) -

The equivalent fraction from 2 = 2x2

Since we need 5§
5

]

-

5x2 T3

rational nUmben

b8 3% :
between T and 5.~ 70 Multiply e
numerator and denominator of g,

& ) S5xé - E bx4
rational number by &. Toxs — 5 and Tﬁi:ﬁ
Five rational numbers befwaen %= 93

3 .. 36 31 32 33 34 35
And T=GF 0L o &' 0 a0’
Example 2
Write the decimal equivalent of
' 5
2 5
(@ ; (b) 2 (c) 3
Solution
1 _1x5 5
% 3%%% w05
2 _ 2x20 40 _
ol =%z =7w =04
5_ 5x5 _ 25 _
9 "mr Tt
Example 3
35 to ggf

What should be multiplied by 2
the answer 1

solution

235
235 = 35

_— T
Now, multiply == by its reciprocg|

25 100
Thus. 750 ™ 235

therefore. if we multiply 735 by 26
answer is 1 oo he
gxample 4:
The operation * is defined as p+q = p+gq
+pd

a) Evaluate (ij2*3 (i) 3+2

b) Compare your answers in (i ang (i)
c) What property is that?

1

Solution
Givenp*qg=p + q + pgq
a) ()2*3=2+3+2x3
=5+6
=11
i)3*2=3+2+3x2
=5+6
=N
b} 2+3=3+2
¢) This is communicative property.

Example 5;

The operation A is defined over the set of
'®al numbers man = m + n+ mn.

9. Evaluate (i) 24 (3a4) i) (2a3)a4
b Compare your answers in (i) and fii-

€ What property is that?

i) (243)a4=
Brr:.tcke*rﬁrs::ug=g«3,,2,‘(3
=5+4
=1
[263}34}=H;}4:]]¢4+:j1‘
=15+ 44
=39
b. 2A(344)=(243) 14

c. This is associative property

Exampie &:

If(3.14x 18) x 17.5=3.14x [3ax 17.5)
Find the value of "a"

Solution
By comparison 18 = 3a
Divide both sides by 3

18 _3a
¥ 9

6=a .
Therefore, the value ofaisé

Example 7:
Simplify :
a. 2x(3;+13)

b. 2%3}+2%1;
543
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C.. Compare the results in (a) and (b)
above.,

d. What property is thate
Solution
o 2x(33+11)= 2x(2+])

=2 "[3?;—?] bracket first

20 27
=2x(Z)
=9
b 2"3—‘-+2+].]_ = T £+2xi
3 é 3 6
3 3
-2
=
=9
e 2)(3%*25(]__: 2 x §+2x§

d. This is the distributive property.

Exercise 3
1. Find the set of prime foctors of 12

1
2. Find the vaive of 3 6

3. Find the least whole number which
must be added to 207 fo make it
divisible by 17

A. 0 B.3 D.14

C.13

4. List the set of factors of 12.

5. what property of arithmetic operation
is illustrated by a(b +¢) = ab + ac?
" B. Associative

A. Addition .
D. Distributive

C. Commuiative

6. What property is illustrated by the
statementa + (b + c) =(a+b)+ (7

10.

1

12,

13.

14.

5.

|8

If the product of 6287 x 543 = 3
what is the value of 6287 X5 4;;

A. 3,413841 B. 341
. 384‘1
C. 34138.1 D. 34]3.84]

State the property usedin th
pla +71) = (@) + (pr).

3841'

e simemem

If (23 x 82) X 79 = 148994, f

nd th
e e exagy
what property of addition is defi

(a+b)+c=a+(b+c) Ned by

. State the property used in the operation

a+b=b+a.

Which of the following numbers is the
next prime number greater than 232

A7 B. 24 Q.25 D. %

If x is an integer list the members of the
set{2<x <10}

Write down all the integers within the
interval2 <y < 27.

If p = {x: x is an even number greater
than two and less or equal fo twelve}.
List the members of P.

_'_Ex'ercise 4

Which of the following statementsis/
are true?

a) 3x5=5x3

b) 3-5=5-3

c) 3+5=5+3

d) 3+5=5+3

e) 3+(4+5)=(3+4)+5

f) 3x(4x5)=(3x4)x5

g) 3-(4-5)=(3-4)-5

h) 3x(4+5)3x4+3x5

MATHEMATICS BASIC?

he operation * is defined gs m*n

_m= n

o EVGIUC”E? (il 2*3 {ii) 3*2

b, Compare your answers in (i) ane ).

¢. what is your conclusion on your
answers in (i) and (ii)2

he operation Ais defined as p*q

S o.p+q-P4
o. Evaluate (i) 24 (44 5) (i) (2a4) 45
b. Compare your answers in (i) and (ij.
. what property is that?

Use the distributive proper, and find the
value of min the following:

a. 2(m+5) = (2xm) +(2x5)
b. 7 (3+m) = (7 x3) + (7 xm)
c.5(4+m)=(5%4)+(5xm)
d. 3(5+m)=(3x5)+(3xm)

5. The operation * is defined on the set of
real numbers by a*b=a+b+35

a. Evaluate 2 * (3 + 4)

b. (2%3) + (2* 4)

Rational numbers on a number line

Positive rational numbers are always
'®presented on the right side of the zero
o the number line. While negative
ational numbers are always represented
onthe left side of zero on the number line.
The representation of rational numbers on
r:: Number line depends upon the type of
nun‘:gol r.rcnction to be represented on the
o Icmn‘:‘r line. Below are some of the types

onal numbers and ways to represent

*Mon the number line.

MATHEM
> 4 ATICS BASIC 9

S Tee—

+UB e = ‘-"“—-. - Pt
STRAND 1: NUMBER ANp NUMERATION sysrems \,__]
1. Proper fraction |

Proper fractions are
gumeru?or i5 less tha
a:t;ho:efrﬁcimn exiﬂ? between only zerp
o - Froper fractions are greater than
.nd less than one. Let us consider th
following examples: )

Example 1:

those in which the
n the denominator.

2
Represent 3 on the number ling,

Solution

Since the given rational number is greater
than zero but less than one, it wil be
represented on the right side of zero on
the number line. So, first of all, we need
to divide the number line between zero
and one into three equal parts and the
second part of the three parts will be the
representation of § on the number line. It
can be represented as shown below.

l !
I
-1 0

1
1

-+

) ——t—
| b=

Therefore, § is represented on the above
number line

Example 2:
Represent E on the number line.

Solution

The given 3 is pasifive ond that foo is @
proper fraction. sO it will lie af the right side
of the zero and will be less than one. Todo
so, we first divide the number line between
zero and one info six equal parts. The g

with be the fifth part of six equal parts. Let
nt this on the number below.

us represe

! — } : T & |
L ST aae sy
-1 0 T T Ve
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S .
Therefore ¢ s represented on the above
number line.

Example 3:
Represent iff on the number line,
Solution

The given fraction Sis negative buta proper
fraction. So. it will be smaller than zero but
grecter than -1. Therefore, the fraction will
be between zero and o negative one. To
represent this, we will divide the number
line between zero and negative one into
four egual parts and the third part of the
four parts will be = this con be represented
Qs seen below.,

- L >

Therefore the <. is represented on the

above number line.

2. Improper rochons

Improper fractions are those in which the
numerator of the fraction is greater than
the denomingtor. Since the numerator is
greater than the denominafor, the number
will be greater than one. To represent such
rational fractions on the number line, first
convert the improper fraction info the
mixed fraction to know between which
integers wil the fraction lie. Let us consider
the following exampies:

Exampile 4:
Represent i on the number line.

Solution

The given fractionisimproper and s positive
so, it will lie on the right side of the zero on
the number line. We need 1o convert the
improper fraction into a mixed fraction.

546

e | T
Therefore . 1 3 SO, :he fmc"m e !
between 1 and 2 at 5 Point. 1o ba

. » . : reprESE
it we will divide the number line betw hi
and 2 into five equal parts ang he Fenl
part of the five parts will be th -~ Eyrfh
rational fraction. This is shown bF"Iqu ifreq
E % II % I I ' —é‘i‘—;
' T
RE R B et b 0T
e, 2
> 5§55

Therefore, = =12 |
erefore, 5 =15 is represented op the
above number line,

Example 5:
-3
Represent 7 on the number line.

Solution

The given fraction is improper and s
negative so, it will lie on the left side of
the zero on the number line. We need to
convert the improper fraction into a mixed
fraction. Therefore ? = -] % so, the fraction
will be between -1 and -2. To represent it
we will divide the number line between -1
and -2 into four equal parts and the first
part of the four parts will be the required
rational fraction. This is shown below

| 1 R I l | —»
5 T T o
= ol o s 1
® 4 4 "
Therefore, ?= -'% is represented on the
above number line.
Exercise 5 :
¥ ; ers
Represent the following rafional numb
on the number line
il e
o} ‘w3 Capiidi
4
. 7 8 I3
UE g2 h) % i .1

,mparing and ordering rationg)
nuﬂ"beu

We con COMPAI® and order rationg)
S mbers usmg. the n}meer' line. First
,gpre?em the glve-n rational numbers on
ne same numbe:r line to determine which
,gh’onﬂf numbfzr is the greatest, A Number
on the right side of the number on the
qumber line is greater than the number on
ihe left side of it.

.,—+ril-' :'I == :]:_..

213 I -2 0 1 Vs 2

on the number IinTe above %l is greater
than -13 because 13 is at the right side of
-I%on the number line. -13

txample 1.

Use a number line to determine which of
the following pairs of numbers is greater:

u,:%nnd 4% d) 2% and '3%
1 1
b. '45 and —]E e, 2%ﬂnd -2;-
I 1
c.lzand -21 f]]%c’”d ']%
Solution
AT
~s«.la -2|-I]0 é ] zlé'ilsl
1
492l PR
Frg
’? the number line above,
q
]45 > 3% d}zi > -3%
b .4!
4 < 0% > 4
2
o
.l 1
: 2 Ny > -

MATHEMATICS BASICY MMHEMATICS s
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Exercise 4
Determine which of th

rationgl number s gre: r:ifsﬁ;izii: G
9 ; and H f) -Sond -4l

1
b) -6: and -5% al -2% and -3£
c) 8 ond 5 h 3; ond a2

d) -4and-3! iy
) -4ond-3; i) fcndqi
2
e] 23 and -3 i é and
Exercise 7
I. Amange the following h'acticns% . % Zin
5

ascending crder.

2. Amange the following fractions from
the highest to the lowest % .9, % and 0

3. Which of the following fractions is the

greatest? % i %]5;

4. Amange the folloewing rational numbers
from the lowest to the highest: f . g 2

1

=3

& Whict?w of the following fractions
and 5 is the greatest?

5
3
b

=]

4. Amange the following fractions in
ascending order 4& . 4%, 4%

7. Amrange the following frcg:ﬁ?ns Iron]
the highest to the lowest 7. ;. and 5

8. Amange the following fractions in
descending order of magnitude: 0.32,

2 1
3 27%. :

9. Amange the lollow;jn% frg:ct;o nsin
ascending order: 3 3 15 3

10. Arange the fellowing fractions Tf;l S
ascending order of magnitude: 3753

547
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11. Amrange the following in cscer;ding
order of magnitude: ; f—z and:,

12. Arange the following fractions in
ascending order of magnitude:

35
al w7

7 i & A
b % = 0 @

2 43
C;' e 7

Operations on Real Numbers

Operations on rational numbers are camied
out, in the same way, the arthmetic
operation like subs froction, oddition,
multiplication, and division oninfegers and
fractions. Rational numbers are expressed
in the form -E b=0. Retiona! numbers are
not called froctions beccuse fractions
include only positive numbers while
rational numbers include both positive
and negative numbers. Fractions are a
subset of rational numbers. In this section,
we shall consider addition, subfraction,
multiplication, ond division of rafional
numbers. Exampies of rafional numbers
include

1 1 -1 -
73 0.5. - 0.6, eic.

Let us consider the following rational

number
integer

% JRational number

\A Non-zero infeger

Addition of rational numbers

Adding rational numbers can be done in
the same way as adding fractions. There
are two cases related to the addition of
rational numbers.

548

1. Adding rafional numbers willy :
denominators

2. Adding rational numbers with djfere.
denominators M"'

Two or more rational numbers iy, e
denominators can be added by ddlne
all the numerators and write the cgmmoi
denominator. For example,

Example 1.

1 2
- =
Solve $+ 3

Solution

This can be done x{sing the numbser fine
we will start from 5 Thi_an move 2 steps
towards the right side as we are adding?
We finally reach % Thus % + §= L.

5 1§
it
U5 g
A :
o= i S e TGRS e TR
- T T R T e T N T
R sk ISRt 0 o
7 509 FoRIENS
Example 2:
solve the following:
1 g
oo
3. 2
i ol
b. - ST
3
. =+
e
5
= +
d 3
Solution
a l+3
R
3 P
b s
3
C- I_°+
< »:

o™

5 |

+

4 I
AT PR

AL

=3

d. 1
L (ational numbers  have different
W ;jminalors' we first  moke their
cler:pmin ators equivalent using the LCpm
,;;ir denominators. Let us consider the
wing examples.

der
{11 L
follo

) -

a.

c.

d.

L B C L L= T R

solution

o] The Least Common Multiple (LCM) of 3
and 5is 15.
Equivalent rational numbers with the
common denominator

o § 5 _ §
173X 5% %
23,3 - 2
§ 7573 5
Therefore L +3 = 5 . %
3.5 as: " 15
=5
5
=14
15

2
b) = + L
The LCMm of Sand 10is 10

find equi ) :
. €quivalent rational numbers with
Common denominator

o s

=2 x 2 =4
3 2 10
|
— ey l l
= = i
0 "]' T
Th
efe'Ore.E+L o4,
S 0 0 I
M
ATHEM‘i PP

SUB STRAND 1: NUMBER aND NUMERATION SYSTEMS
x ]
C) £l
) 3 " 6

LCM of 3 and 4 s 6,

Fi I‘.‘Id an equivalent rationgl number
with the common denominater

1.2,2_4
173%373%
LGS
& §577;%
Therefore, 2+1=4,1
3 & & 4
- b
4
=3
]
¥.3
933
LCMof 4and8is 8
Find equivalent rational numbers with
the cemmon denominator
1=1,2 .2
4 4 2 8
G AL,
8 8°T"a
1.3
Therefore, 7+3= § . 3
s
8
=3
8
Subtraction of Rational Numbers

The process of subfraction of rational
numbers is the same as that of addition.
There are two cases related to the
subtraction of rational numbers.

1. Subtracting rational numbers with like
denominators.

2. Subtracting rational numbers with
different denominators.

549
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STRAND 1: NUMBER

Two or more ratfional numbers wilh
like denominators caon be subtracted
by sublracting the numerators and
maintaining the denominators. Let wus
consider the following worked examples:

Example 1:
Solve the following:
13 5 < 3
a 73 b) 55
5 _4 2 1
c 5% d %%
Solution
E‘_2=1:'h5
Q 77777
=8
i
1
=1
LA
b. 53 5
=
5
.
_-',zs
i
C. 2 1 1
=32
13-
2. T .27
d. WO

To subfract rational numbers with different
denominators, find the LCM of the
denominators and find their equivalent
rational numbers. Let us consider the
following work examples:

Example 2:
Solve the following:
¥l 5 3 S 3
o % "m bl <7 -5
550

solution

1

2x
The LCM of 2x and 3x is éx, fing

1
3n

8 the
equivalent rational number wiy, the
common denominator

\ mludad
A w3 &
La=lx2=2
x 3x 2 éx
L R
Therefore, 5; "3, & "=
=3:2
bx
=1
. &x
5 3
s
The LCM of é and 4 is 12. Find
equivalent rational numbers with the
common denominator.
Siode2 2l
o T
322 o3 i
4 4 3 12
5_3 10 2
Therefore 3 - 7 =33
=102
12
=1
12
5 3
&% e

The LCM of 5 and 8 is 5é. Find _cm
equivalent rational number with the
common denominator

BB, 8 w0
7 B8
BB
B 8 7 56
5 3 _-40 21
Therefore;-; W
=4
~ 56

il

56

MATULALATIOS RAKIC Y

o ynd & are two rational numbers sych
s @ adl"ld d do not have a common
rhf‘;:or other than 1 then,

fo

2 __{a'.'xd-—CXb)+bXd
g L=

[
Exelcise 8
simplify the following

2 <
y 7;‘_4.3; -63 6.

Nl
1]
~|ew

1

w2 Al 2
3 3% +55 ~43 7.Subhact_9 from <.

4 }_+% 8. Solve :—3-%
.5
- i -7
4 AT +27 9.Simply ===
8 7 oo W E
B o 10. Simplify <& - 35

Hinl. write each one of the rational
numbers with a positive denominator.

Multiplication of Rational Numbers

The multiplication of rational numbers
5 similar to how we multiply fractions.
Consider the following steps in multiplying
wo or more rational numbers.

Yep 1: multiply the numerators. _

St i g
®P 2 Multiply the denominators.

6D 3: Reqy
‘Owest term,

ce the resulting number to its

Smpiyy 2 50 3
v —
3

SUB STRAND 1: NUMBER AND NUMERATION SYSTEMS
Solution
2_ 3

_—

3 4

Stepsl and 2

Multiply the numerators and also multiply
the denominators

2.3 _2x3

3 4 Ix4

M= Sle

That is reducing the resulting number to its
lowest term.

Example 2:

Sara uses % of the flour if she has to bake a

full cake. How much flour will Sara use to
1 "

bake ; the portion of the cake?

Solution

Total flour to bake a full cake = % .

Using operations on rational numbers, the
amount of flour used to bake } the portion
of the cake =

3=l

5x4

3

20

Therefore, Sara would have to use ':6 of the
flour.

xl=
4

| w

Example 3:

Simplify the following:
| - _-i 21

- — W —
Q. T3 . 5 %%

& A s R -
c.3%3 d. zxl%
Solution

9 A

o —_—— R —
Q. 3 7277

rrEa

(%1 CamScanner


https://v3.camscanner.com/user/download

2N

acn WL | 2 \gvee | (v,

SUB STRAND 1;

STRAND 1: NUMBER NUMBER AND NuMERATION SYSTEMS
2l wligol? " erche ¥ VTR Change mixed numbers to im
& 3 29 i fractions Ploper
27 Simplify the following: fion . .
i §0 2 S+
2 13 _ -18 ) e 2
13 gty reclproccﬂ of Zis3 4
=133 2 3 =3+E=133 The reciprocal of 25 4
b, =x= me;elore FoE R 3 *79
=5 i 21 _ -1 21 A 5 3 .3 _5
b. 5 *%=3" 12 Therefore = #2=2 x 4
’ 2 =7%3 274723
- c 5 x 15 . |
= — £ 4 |
L =Z_ = x 3 |
15 x E 7
c e ¥ o PR d s 55 =2 x 2
93 3 -m . 1 YA
_2 - Suix c. s & i
3 L. - 21 = ?
tion
d 2x(J=1xl ' e 1. 6y =31
20 '3 T2 Division of Rational Numbers tne reciprocal of = is ==
e ! 4 b. 2 PO
2 Dividing @ number by a rational number therefore :E....d‘_.e'a_’" x ‘Tﬂ’ 05
— is done by multiplying the number by the st 2 Solution
reciprocal of the rational number. In more === x L ) r 18
Simpli ing: : ! The reciprocal of —is—
implify the following: formal terms: s 5 F
22 b 2nd P S . = BT 3.8
a. >3 I 373 S+Smoxo = ? e Therefore 5 +5=35*7
. 15 : : ; =- ¥
b :’ x2 d) -”f s Let us consider the following examples: ¢ =273
8 .y
Example 1: - j ! g == _3
Solution it : e B oz Tla
i Tplte St Divide the following rational numbers o . o
78 18 giving your answer in the simplest form. ulion c. T+l
-] /' 3
= %= : The reci Wik
e 3 cipro z
= g e b p cclofxls, Solution
TthEf 8% B x 9.8
. 2 ore, — +X= 2 x% : 2.5
b %xé:%x; lora S E oS The reciprocal of is 5
. 3 6y s
- 4. ) $.3 3
" =Sis Therefore. 5 5535 * 5
z Solution y
z 4 aa ® l
-7 _7 .2 1 1 . == =3 3
S fl e o gy b »
[ Mple 2: i
14 . i | =3
=— The reciprocal of 7is S
2 1 i 0 gl ' 'Y the following:
=252 0r-2— E‘!-::-g-u 1 Q. 21 3 x .9 — .
3 = 3 .7 . . 0
6 ; ; 2 4 b] ﬁ +'|_§ L 5 5 im‘ S .
3,05 .3 e Solyy simplify the following:
d 32772 4 on - .1 E ol ¥
_4 LI 2
=§ il | L L Q. 3175 ' .
3 i gt A4
1 i n.? h 773
=-13 =i b. 7%
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STRAND 1: NUMBER

Vo2 1
C.E*E i) -25-3

8 .15 2.3
d. 3 %% 3z

il Eosd
e Kl w2
Exercise 11

1. Simplify % it 5‘ +§ +3).
2. Simplify 2% (35+ 12+
3. Simplfy (31+7)+(43-3)
4. Evaluate [52 2 41} +§
5. Divide (13+3by(13-7
6. Simplity -3 +2
7. Simplify [§+ 5;3-’_} - [2% R ;}
8. Simplify 1 %-r 2% -33
9. Simplify (23+(33 -13)
10. Simplify % [2§+ 25}
11. Solve 23+(3-13)
37 7

12. Evaluate S

13. Simplify the following:

a. (2+63+(25-13)

LESSON 4

Sets

Sets are acollection ofwell-deﬂnedoblac

or elements and it does not change fro, '
person to person. A setis representeq by

capital letter. The number of elememsi::
a finite set is called the cardinality of the
set. Sets contain elements or Members
such as numbers, symbols, points in space
geometrical shapes, lines, andmany moye,
The elements of the sets are enclose&
in curly brackets and are separateq by
commas, for example, set A=(1,3,5,7, 9],
which is the collection of the first five odg
numbers. The symbol “e" is used to donate
that an element is contained in a set. |
the above example 3¢A. If an element
is not a member of a given set, thenitis
denoted by the symbol €. In the above
example, there are five elements in set A,

this is denoted as n(A)= 5.
Therefore, the cardinality of set "A" is 5.
Representation of Sets

Sets can be represented in different ways.
They differ in_fhe way in which the elements
are listed. Let us consider the following.

a. Semantic form
b. Roster form

c. Set builder form

Semantic form
The semantic notation uses Words to

describe a statement to show what &
the elements of a set. For example: he
elements in set "A" are described &
list of the first five odd numbers.

MATHEMATICS BASIC?Y

¢ the -
of ! ;. and enclosed in curly brackets.

the

qoste’ form

noft common form used to represent
he < the roster notationin which members
sefs set are listed, separated by

ple, set.
}. The order of the members
ter form is not important.

co
for €x9M
.24 6.8.10
ofasetinaros
example: the set of the first five even
Jmbers can also be defined as {4, 2, 8, 4,
TO}- glements in the roster notation can be
sented in the following ways.

repreé
q. Finite roster notation of sefs:
setQ={1,23 4}
b. Infinite Roster notation of sets:

set R={3, 6, 9. 12....}

set Builder Form

The set builder notation has a statement
that describes the elements of a set.
The set builder form uses a vertical bar
in its representation, followed by a text
describing the character of the elements
of the set. For example, Y= {m | m is an odd
number,m<19}. This statement indicates
fhat all the elements of set Y are odd
numbers that are less than 19. In some
tizuse . ""is used in replace of the vertical
ar, |,

Example 1:

.
"d the elements of the sets represented

Q
s;""“ows and write the cardinality of each

Q. Set Pis the first 10 multiples of 5.
b. SetQ={q, e.i, 0.}

c.
Set C = {y/y are even numbers

SUB STRAND 1: NUMBER AND hum:mnou SYSTEMS
Solution

a. P={510, 15,20, 25, 30, 35, 40, 45, 50}
T.hese are the first 10 multiples of 5
since there are 10 elements in set P,
then the cardinal number of n(P) =10,

b) Q={a.e.i.0, v}
Since there are 5 elements in set Q,
then the cardinal number n(Q) = 5.

c) C={12.14,16, 18}
These are the even numbers between
10 and 20

Since there are 4 elementsin set C,
then the cardinal number n(C) = 4.
Example 2:
Represent the given set-in set-builder
notation form.
R={1.3,5.7.9. 11,13}

Solution
Given:R={1.3,5.7.9.11,13}

Using sets notation, we can represent the
given set R in the set-builder form as

R= {y/y is on odd number less than 16}

Exercise 1

List the elements of the following sets:

Ais the set of vowels of the English
alphabet.

8 is the set of odd numbers less than or

equal to 15.

C is the set of even numbers less than
14.

D is the multiple of 5 between 15and

45.

between 10 and 20}

MATHFAJ A Tima
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S. Eis the set of months with less than 30
days.

6. Fis the set of prime numbers less than
15.

7. Gis the set of months with 30 days.

8. His the set of natural numbers between
10 and 20.

9. Jis the set of integers greater than -2.

Exercise 2

Use the set-builder notation to describe
the following sets:

1. Pis the set of even numbers between 4
and 26.

. Qs the set of squares.

W N

R is the set of odd numbers less than 15.
S is the set of integers less than 5.

T is the set of multiples of 3 less than 21.

o o a

U is the set of factors of 20.

write down the cardinality of the
following sefts:

a. A={1.2.3,4,56.7)

o

b. M={a.b,c.d, e).

c. N ={x=xis an even number,
10 € x 2 20}.

d. P={3.6.9.12 15, 18).

Types of sets

Sets are grouped into various fypes. Some
of these include finite, infinite, empty/null,
single-tone sets, and many more.

LRA

Finite set

This is a set with @ countable

Um
elements. For example, set ber g

K = {xixis an integer between | g,
ThatissetK={2,3.4,5, 6, 7,8, 9).

Infinite set

d 1),

Thisis a set with an uncountable NUMbe,
elements. For example, set A= {C()umifol
numbers}. ng

Null/empty set .

This is a set that does not contain any
element. An empty setis denoted using the
symbol@. Itisread as ‘phi”. For example, set
B= {children with two biological fathers),
That is set B={ }.

Singleton sets/unit set

This is a set with only one element. For
example, set C = {months with less than 30
days}. That is set C= {February}.

Equal sets

If two or more sets have the same
members, then they are called equal sefs.
For example, A= {m, n, r, 1}, and B ={n.©
m.t}. Hence, sets A and B are equal sefs.
This can be represented as A=B.

Unequal sets

If two sets have at least one differig:
member, then they are unequal sets.
example, set

i n
P={a. b, c, d} and Q= {a, b, c, m} . This ca
be represented as P£Q
Equivalent sefs

hey have "

Two sefs are equivalent if 1
Here

same number of elements.

aoamreag arieg BASIC 9

- §

oments are different. For example, set
?|:; 12 3, 4} and set Y = {a. b, C, d}

orefore. sefs X and Y are equivalent. This

h e represented as n(x) = n(y).

C(’” b
pisjoint s

jwo sefs are disjoint it they do not haye

any clement in common. For example, set

= {even numMbers less than 10}. And set
g = {odd numbers less than 10} . That is set

2 4,6,8). SetB={1,3.5,7,9}.Therefore,

={
; A and B are disjoint.

seft
overlapping sets

1wo sets are said fo be overlapping if ot
least one member belongs to the two sets.
for example, set R {Prime numbers less
than 10 } and § = {even numbers less than
10). That issetR={2, 3.5, 7}and § ={2 4,
¢,8). Here element 2s in set R as well as set
S. therefore, sets R and S are overlapping
sefs.

Subset and superset

Given two sets P and Q, if every memberin
set P is present in set Q, then, P is a subset
of Q. This is represented by POQ. On the
other hand, Q is a superset of P. This is
represented as QOP. For example, given
P={2.4,6,8,10) and Q={1,2.3.4,5.6.7.
8.9, 10} then POQ since all the membersin
P are present in set Q. Also, QOP denotes
hat set Q is the superset of P.

Power sels

™is’s the set of all subsets that a set would
have, For example, set P = {a. b, c}. The
Power et of P = {(g). (a). (b). (c). (a.b).
). (b.), (abc) .

Th
“lelore, set P has 8 subsets.

A
MTHEMAT!CS RARIC Q

Y 1 NUMBER AND NUMERATION sysrems ||
N

Take nofe
The number of syp

when nrepresents
inaset,

sets of a given setis=on
the number of members

Universal set

This is the collection of all the elements
<enceming a particle subject. This is also
f:nown as the mother set. The universal set
is denoted by the symbol "u", For example,
letv=10,23 4..10} . Here {2, 4, 4, 8, 10},

{1.3.5.7, 9} are subjects of the universal
set.

" Exercise 3

1. Classify the following sets as finite and
infinite sets:

A= {odd numbers}
B= {odd numbers less than 20}
C={..-2-1.0.12..}
D={0.1.2.3.....}
E={1.23......10}
2. Which of the following are unit sets?
P= {months with less than 31 days}
Q = {months with less than 30 days}
R= {days of the week with names
beginning with W}
5= {0}
3. Which of the following is anull set?
a. {Months of the year beginning with
the letter M}

b. {Day of the week with names
beginning with a letter F}

c. {1}
d. {0}
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CamScanner


https://v3.camscanner.com/user/download

Operations on sets

In this section, we shall consider the
following operations on sets: intersection,
union, and complement of sefs.

Intersection of sets

The set of members that belong to setfs A
and B at the same time is the intersection

. of A and B. This is denoted as AnB. The
intersection of sets is denoted using the
symbol “n". for example. {2, 4, &, 8} n{2.3.5}
={2.

Union of sets

The union of two sets A and B are the list
of the members of set A and set B or the
members in both sets A and B without
repeating the common elements. The
members are always listed in ascending
order of magnitude. The union of sets A
and B is denoted as AnB. The symbol “u"
denotes the union of sets. For example,
GivenP={235} and Q={2. 4, 6,8,.PuQ
={2,3.4,5, 6.8}

Complement of sets

The complement of set A which is denoted
as A' is the set of all elements in the
universal set that are not present in set
A. Put another way A' is denoted as U -
A, which is the difference befween the
elements of the universal set and set A. For
example, given U={1,2,3,.4,5,6,7.8.9,
10} and A= {2, 4, 6, 8, 10}

Find A', the complement of A.

Solution
Al=U-A
={1,2,34.567. 8,9.10}-{2 4, 6,8, 10}

558

Therefore, A'=(1, 3, §, 7, 9}.

Let us consider the followin

g
examples: Worke

d

Examplel:
List the members of each of the sets

B= {Whole numbers from 20 to 30}
andp s
{Factors of 63}. 0

List the members of

i. BnD ii. BUD

Solution

Listing the members of sets B ang D we
have

B= {20, 21,22, 23, 24, 25, 26, 27, 28, 29, 39,

D={1.3,7.9.21, 63}.

i. BnD={21)

i. BuD={1,3,7,9,20, 21,22 23, 24, 25,2,
27, 28,29, 30, 63}.

Example 2:

If X = {Prime numbers less than 13} and Y =
{odd numbers less than 13}.

i. List the members of X and Y.

i. ~Listthe member of XnY and XuY

Solution

i X={2.3,57 11}
Y={1,3,57.9.11}

i. XnY={3,57, 11}
XuY=(1,23,5729 11}

Example 3:

- pn@
P =(7,11,13}and @ = {9, 11, 13). FindP"
Q and PuQ,

MATHEMATICS BASICY

e

50"-’"0"

G:{”r 13}

P 7,9,11,13)

PUG:{

Hdmple 4:
p = {prime numbers less than 20}

set

“;Z Q= {odd numbers less than 10}, Fing

a - 5

o PO Q (b) PUQ
p={2.3,5.7.11.13,17,19}
Q={1.3.5.7.9}

‘G} PnG.‘:{s, 5, 7}

p) PUQ={1.23.5.7.9.11.13,17,19)

example 5:

Given the universal set U={a. b, ¢, d, p, q,
rs), A={a, b, c}, A={qa, b. c. p.q.r}are the
subsets of U. Find

() AnB (b)) AUB (C)A'  (d)B'

Solution

a. AnB={a, b, c}

b. AuB={a,b,c,p,q.1}
¢ Al={d. p, q.rs}

d. B'={d, s}

Exercise 4
- U={0. 1}. How many subjects has U2

2 fp= 2, 4, 6, 8}and Q = {even counting
umbers less than 12}. Find

a. PnQ@
b, PuQ

© What s the relationship between
Pand @

M
ATHEMATICS BASIC 9

3. i
In the diagram below, P is the set of

numbers in the circle an

; dQisth
numbers in the friangle i

What is (a) PnQ (b} PUQ

. 4. Two sefs that have no common

members are known as...

5. P={0.2,4,6}and Q={1,2, 4, 5}. find
(@)PAQ  [b)PUQ

6. Set Aiscalled of set B when all
the members of set A are also members
of set B.

7. M={muitiple of 3 between 10 and 20},
N ={Even numbers between 10 and
20}. Find (@) MnN [b] Muv

8. If P={Multiples of 4 less than 16}. Find P.

9. {1,3,57.9.11,13, 15tand R={1.2.3. 5,
é,7.10, 11, 12}. Find
(a) QnR

10. If E = {prime numbers between 10 and
20} and

(b) QUR

11. F = {odd numbers between o and 16}.
Find (a) EnF (b) BUF
12. Given A={1.2.3. 4,5, 6}andB = {3.6.9.
12). Find (a) AnB (b) AuB
13. If A= {18, 19, 20} and B ={15,16, 17}
Find: (a) AnB (b) AuB
14. IfP={2.3.5.7}and Q= (2.4, 6.8).find
(a) PNQ (b) PUQ
559

CamScanner


https://v3.camscanner.com/user/download

. STRAND 1:NUMBER |
15. If A ={5, 1015, 20, 25, 125) and B={5.
10, 15, 20, 25, 625). List the elements of

(a). AnB (b) AUB

16. Given that A={a, €, i, 0.u}and B={i. &
1}, how many elements are in ANB?

17. P={Factors of 30}, Q = {multiples of 5
less than 40} Find [(a) PnQ  (b) PUQ

18. List the members of the set Q = {prime
Factors of 30}.

19. Given that P = {m,n.0.p}. How many
subsets has set P2

20. If M = {Multiples of 4 between 10 and
25} and N = {even numbers befween

11 and 23). find [c) MAN (D) MUN

21. fQ={1.3.5.7.%.10,11,1315}ond T=
{1.2.3.5,6,7.10,11,12}. Find
(@) QAT (o) QuT

22. fA={268BjandB= {4.6,8,10). Set A is
a subset of B. True /false

23. P={x:xxisanevennumbergreaterthan
two and less or equal fo twelve}. List
the members of P.

24. If P = {factors of 36} ond Q = {Multiples
of 4 less than 40). find the number of

PNQ.

25. Given that X= {whole numbers from 4
to 13} and Y = {mulfiples of 3 between
2 and 20}. Find [a) XnY (b) Xuy

Properties of sets

In this section, we shall consider the
following properties of sets. Commutative,
associative, distributive, identity, and
complement properties.

commutative property

Let A and B be two intersecting Subg
of the universal set U. we can Write ‘:t;
following equations 8

1. AnB =BnA |
2. AuB = BUA

Therefore, the intersection (n) ang
union (U) of sets are commutative,
Forexample, if A={2, 3,5, 7} anq B=)
3, 5} then, ]

AnB = {3, 5} and BUA = {3, 5)
Therefore, AnB = BUA = (3, 5}.

AISO. AUB = {], 2, 3, 5, 7} Gnd BLLA ={lr2.
3,57}
Hence AUB = BUA ={1,2,3, 5, 7}.

Assoclative property sk

Let A, B, and C be three .in’rersech'ng sefs,
then

1. (AnB)nC =An(BnC)

2. (AuB) =AU (BUC)

Therefore, the intersection (n} and union
(u) of sets are cssociotive._

For example. Given
A=1{2 4,68, 10}

B={1,2, 3, 4}
C={2.3,5.7}

(ANB)nC = An (BnC)

From the left-hand side,
(AnB)nC

Bracket first, AnB = {2, 4}
(ANB) N C ={2,4)n (2, 3, 5.7}

a4

= {2}

”mrefore. [.AnB] nC={2}

‘Iso "om the R. H. 5

an (87C)
gracke! first,

[Bﬂ‘c:' = {2. 3}
An(B0C) = (2. 4.6.8,10}n {2, 3}

merefore, AN (BnC) = {2}

vence (ANB)NC = AN (BnC) = {2}

o, [AnB) UC = AU (BUC]

from the L.H.S.

aracket first

aB={1,2 3. 4,638 10}

[AB)UC={1,23,4, 6,8, 10}u{2 3,5 7}
={1.2.3,4,5,6,7,8, 10}

Therefore, (AUB) U C = {1,2,3,4,5,6,7.8,10}

fromthe R. H. §

AU(BUC]

Bracket first

BuC)=(1,2,3,4,5,7)

AUBUC) = (2, 4, 6,8, 10U {1, 2.3.4.5. 7}

0.2.3,4,5,¢,7,8,10)

Therefore, AU(BUC) ={1, 2,3, 4,5,6,7.8.10)

He 4
67 2 (ABJUC = AU(BUC) = {1.2.3. 4.5,
+/+8.10)

M .
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Let.A. B. and C be three intersecting
subjects. Then,

1. An(BUC) = (AnBju(AnC)

Therefore, intersection [n) is distributive
over the unicn (U] of sets.

2. AU(BNC) = (AUB) N [AUC)
Therefore, the union (U) of the setsis
distributive over the intersection (n) of
sefs For example,

Given

A={2,4,6),B={2.3.6}.andC={3.6,9),
then, An(BuC) = (AnB) u (ANC)

From the LHS
AN(BUC)
Bracket first.
(BUC) ={2.3. 6.9}
AN(BUC) = (2. 4, 6}n{2. 3, 6. 9}
Therefore, An(BUC) = {2. &}
From the R.H.3
(AnB) U (AnC])
(AnB) = {2. 8}
(AnC) = { é}
(AnB) U (AnC) = {2. §}u{ é}
={2. 6}

Activity 1 |
Show that Au[BnC) = (AuB)n(AUC)

CamScanner

Therefore. An(BUC) = (AnB) U (AC) = {2,

SUB STRAND 1: NUMBER AND NUMERATION SYSTEMS Vﬂ“m '
Distributive property i

6}
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Identity property
Aud=A
AnU=A
Where @ is a null set, and U is a universal set.
Complement pfoberfv
AUA'=U

Where A' is the complement of A. U'is the
universal set.

Activity 2
Given that
P={2 4.6.8, 10}
Q={4.8.12 16}
R={1.2.3.4,5.8)
Show that
_1. AnB =BnA
2. AuB = BUA
3. (AnB)nC = An(BnC)
4. (AUBJUC = AU(BUC)
5. An(BuUC) = (AnBJu(ANC)
6. AU(BNC) = (AuB)n(AUC)

Operations of Sets and Venn Diagram

A Venn diagram is also referred to as a set
diagram or a logical diagram that shows
different set operations such as the union
of sefs, the intersection of sets, and the
differences between sets. It can also be
used to show subsets of a set. For example,
the set of whole numbers is a subset of
integers. Let us describe the various regions

~ of a Venn diagram.

562

—_—

The shaded portion is set A

The shaded portion is A!

u
A B
A and B are disjoint sets
- — U
A B
L —

The shaded portion is AnB

MATHEMATICS BASI (]

u
/--"'""__.—___ "
e shaded portion is AUB
e U

AOB

Two Set Problems

Letus consider the Venn diagram below
U

A

\*__h‘_--_-__
Figure 1.

Fo :
fany two intersecting sets A and B,
N(AU) = n(A) + n(B) - n(ANB)

"ANB) = n(A) + n(B) - n(AuB)

M
ATHEMATICS Basic o

e - SUB STRAND 1: NUMBER AND

AT A S A L

NUMERATION systems 1

3. n(A) =n(auB) + N(AnB)- n(g)

4. n(B)= n(AuB) + n(AnB)-n(A)

From figure 1 above,

Number of universal set n(U) =R, +R+R +R
.

Note:

If there is no complement, then R4 = 0,
Therefore, n(u) = R, +R+R,

Let ; it
el us consider the following worked
examples:

Example 1;

In a class of 40 students 44 passed
mathematics and 42 passed the English
language. Every student passed at least
one of the two subjects.

i. lllustrate the information on a Venn
diagram.

i. How many students passed both
subjects?

iil. How many passed exactly one subject?
Let n represent the number of students

who passed both subjects.

Solution

Let U = {students in the class}, n(U) = 60

M = {students who passed mathematics },
n(M)= 46 _

E= {siudenfs who passed the Eng!_ish},n(E]=
42

N = the number of students who passed
both subjects

563
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n(M) = 46 n(E) =42 |U=¢0

i. The sum of the three regions =U
46 -Nn+nN+42-n=80
88-n=460
n=88-460
n=28

Therefore, 28 students passed both
subjects

i. Students who passed exactly one
subject =44 -n=+42-n
Butn=28
=46-28+42-28
=18+ 14
=32
Example 2:

In a secondary school class, 23 pupils
study Economics, é pupils' study both
Government and Economics. 48 pupils'
study either Government or Economics or
both.

a. Represent the above information on o
Venn diagram.

b. What is the total number of pupils who
study Government?

¢. How many pupils study only
Governmentg

564

4. Howmany pupilsstudy only EC“"QMiQ %
' §

Solution
Let U = {secondary school students

E = {students who study ECOHO"T\]CSL (g}«
23

G= {students who study GOVEmmem]
n(G)=x '

n(EnG) =6
n(EuG) = 48
a.
n(E) =23 N(G) =48 |u=4

b. Sum the three regions:
23-6+6+x-6=48
17+x=48
x=48-17
x =31

=

Therefore, 31 pupils study Government.

c. Number of pupils who study only
Government

=x-6
=31-6
=25
d. Only Economic =23 -6
=17
Therefore, 17 pupils study only Economc”

T ——

’ample ¥
are 20 students in a hostel, 14 of

et in the English language. Each
a d nt is fluent in at least one of the two
:I-_I e
.[lﬂgudges. ]

|||u5"57‘9 this information on a venn
E

diagram-

- ow many students are fluent in botk
5 english and French?

- How Many students are fluentin exactly
il il lcngucgee

solution ’

letx = number 6f students who are fluent
in both English and French

U= {students in hostel}, n(U) =20

£=(the students who are fluent in English},
n(g) =10

F= students who are fluent in French }, n(F)
=16

i The Venn diagram is shown below

nE) =10

n(F) =16 |u=20

—

The_ UM of members in the three
'egions = |

'20:{]0-x:|+x+ (16 - x)
0210- x4 x4 16 -x
zﬂzgé_x

x=26‘20=>x=6

M&THEM ATima \

ST SIRAND 1: NUMBER AND NUMERATION s\gﬁm A

Therefore, the number of students who
are fluent in both languages is &
i, Exactly one language
=(10-2) + (16-x)
Butx=4¢
=(10-6) + (16 - ¢)
=4+10=14

Therafore, 14 students are fluentin both
languages

Example 4:
Twenty-five (25) students in a class took an
examination in Mgathematics and Science.
17 of them passed in sCience and 8
passed in both Mathematics and Science.
3 students did not pass any of the subjects.
i. How many passed in Mathematics?

ii. How many passed in only one subject?
Solution
Let U = {students in a class}.n(U) = 25

M = {students who passed mathematics),
nM)=x

S= {Students who passed science}, n(S) =
17

MnS= {students who passed both subjects},
n{MnS)=8

"n(MUS)' =3

n(M) = x n(s) =17 |u=25

56!
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i.  How many passed in Mathematics?

X-8+8+94+3=25

X+ 12=25
x=25-12
x=13

Therefore, 13 pass Mathematics
Students who passed only one subject
=(x-8)+9

=(13-8)+9

=5+9=14

Therefore 14 students passed only one
subject

Example 5:

M is a set consisting of all positive integers
between 1 and 10. P and Q are subsets
of M such that P = {factors of é}and Q =
{multiple of 2}.

i. List the elements of M, P, and Q.

i. Represent M, P, and Q on a Venn
diagram.

iii. Find PNQ@.

Solution

i. M={2.3,4,56,7.8.9)

P={2 3, é)
Q={2 4, 6. 8}
P Q

(i) PNQ = {2, é}.
Exercise 5

Solve the following questions:
1.

v

In a class of 40 students, |1
only, 7 speak Ga only, ang
neither Twi nor Ga,

. L
SPeak
S speqy

a. Represent the above infor,

s Mation
a Venn diagram. non

b. How many students speqk
Gae

Twi ang
c. How many speak Twi2
d. How many studenrs_spedk Ga?

€. How many students SPeak exactly
one language? e

There are 50 pupils in a class. Out of
" 1o
this number.Ta speak French only and
4 %
X of the remainder speak both French

and English. If the rest speak English
only.

Find 1hé number of students who speck
a. Both French and English.
b. Only English,

Draw a Venn diagram to illustrate the
above information, ’
U={1.23 4.....18}%;

A= {prime numbers} and

B= {odd numbers greater than 3}

5 I'Sal
a. If Aand B are subjectsof the Um\fﬂ.
set, U, list the members of Aan

b. Find the set

i ANB i, AUB

Lmant”

. nustrate U, A, and B on g ven,
' diogram.

e are 30 boys in a sportin
| Ther g ClUb‘

40 of them play hockey ang 15 play

volleyball. EGCh boy lays at jg gy one of
ihe two games.

i lustrate the information on o Venn
diagram.

i. How many boys play volleybgy only?

s gand Fare subjects of the universal set

U such that

N = {natural numbers less than 15)

E = {even numbers between.1 ang 15}
F = {multiples of 4 between 9 gng 15}
i. Listthe elements of U, E, and F.

i. Draw a Venn diagram to show
the sets U, E, and F.

. Sefs A and B are subjects of a universal
setU={1,2,3,4,5,...... 18} such that A=
{Even numbers} and B = {multiples of 3}.

i. List the elements of sefs A, B, (AnB).
(AUB), and (AuB)'.

ii. llustrate the informationin (i) ona
Venn diagram.

+ Inaschool of 255 students, 80 of them
study Arabic only, and 125 study French

only. Each student studies at least one
Ofthe two subjects.

" Draw a venn diagram to represent
the information.

i,
How many students study
Q. Both SUbjects?
b. Frenche

Maw

e — ) T s TR i ]
SUBSTRAND 1. = oondona ‘ -“‘-5"‘1“‘:“‘
: *NUMBER anp NUMERATION SYSTEMS

Eighty farmers |

o M. Fifty of them grow
o 2 &0 grow Cassava, Eqeh

T grows gt least one of th
Crops, i

9. Represent fhe

above informat;
@ Venn diagr emon

am.
b. Use the Venndig
who grow
{3

gramto find farmers

Both Crops.

i. Only one crop,

9. Fifty sfudentsin g Class took an
examination in French end
mathematics. if 14 of them passed
French only, 23 passed in both French

F:nd mathematics, ang S of them failed
In both subjects, fing

i. The number of students who passed in
French.

ii. The number of students who passedin
only one subject.

10.In d class of students who offer
Mathematics or English. Eighteen of
them offer only Mathematics, 3 offer

English and 7 offer both Mathematics
and English.

a. Represent the above information on
a Venn diagram.

b. Use the Venn diagram to find the
number of students who

i. Offer Mathematics.
ii. Offer only one subject.

iii. Offer either Mathematics or English.

567
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s B P S

How many passed in Mathematics?
X-8+8+9+3=25

x+]2=25
x=25-12
x=13

Therefore, 13 pass Mathematics
Students who passed only one subject
= (x-8) +9

=(13-8)+9

=5+9=14

Therefore 14 students passed only one
subject

Example 5:

M is a set consisting of all positive integers
between 1 and 10. P and Q are subsets
of M such that P = {factors of 6} and Q =
{multiple of 2}.

i.

i

.

List the elements of M. P, and Q.

Represent M, P, and Q on o Venn
diagram.

Find PnQ.

Solution

M=1{2.3.4,567.8.9)

P={23 6
Q={2 4,68
3 Q

579

(iif) PNQ = {2, 6} ‘

Exercise 5

Solve the following questions:

1. Ina class of 40 students, 11 speak 1,
only, 7 speak Ga only, and 5 SPeak ]
neither Twi nor Ga.

a. Represent the above informatig;
a Venn diagram. 3

b. How many students speak Twi ang
Ga?

¢. How many speak Twi2
d. How many students speak Gaz

e. How many students speak exactly
one language? -

2. There are 50 pupils in a class. Out of

1
this number o speak French only and

1
4 :
ry of the remainder speak both French
and English. If the rest speak English
only.
Find the number of students who speak
a. Bo’rh. French and English.

b. Only English.

i. Draw a Venn diagram to illustrate the

above information.

3. U={1,23,4...18);

A= {prime numbers} and

B= {odd numbers greater than 3}

al
a. If Aand B are subjects of the unl\:-‘:
set, U, list the members of Aand®

b. Find the set

i.  AnB ii, AUB

MATHEMATICS BASIC?

iustrate U, A, and B on a venn

“ giogrom- -

fhere are 30 boys in a sportfing clyb,

20 of them play hockey and 15 play
Lolleyball Each boy lays ot least one of
ihe two games.

. jiustrate the information on a venn
diagram.

i How many boys play volleyball oniyz

gand Fare subjects of the universqgl set

" ysuch that

N = {natural numbers less than 15}
E={even numbers between.1 and 15}

f = {multiples of 4 between 9 and 15}

i List the elements of U, E, and F.

i. Draw a Venn diagram to show
the sets U, E, and F.

6. Sets A and B are subjects of a universal

setU={1,2,3,4,5,...... 18} such that A=
{Even numbers} and B = {multiples of 3}.

i. List the elements of sets A, B, (AnB),
[AUB). and (AuB)'.

i. llustrate the information in (jona
Venn diagram.

- Ina school of 255 students, 80 of them

sludy Arabic only, and 125 study French
only. Each student studies at least one
of the two subjects.
" Draw a Venn diagram to represent
the information.
! How many students study

Q. Both subjects?

b, Frenche

M
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SER SIRAND 1 NUMIER.;N_D“N l_',u E.l”isﬂ _“_S;H;~—:~wml3'c
8. Eighty farmers in g =1y

villg .
Cassava or ygm g€ grow either

1"Y of 'hem grow

b :

:q rrr': while grow cassavq, Each
Sr grows at leqst one of the tw

Crops. °

a Venn diagram,

b. Use the Venn dia

gram to find f
who grow armers
i. Both crops. |

i. Only one crop.

- Fifty studentsin o class toock an
examination in French and
mathematics. If 14 of them passed

French enly, 23 passed in both French
and mathematics, and 5 of them failed
in both subjects, find

I. The number of students who passed in
French.

il. The number of students who passed in
only one subject.

10.In @ class of students who offer
Mathematics or English. Eighteen of
them offer only Mathematics, 3 offer
English and 7 offer both Mathematics
and English.

a. Represent the above information on
a Venn diagram.

b. Use the Venn diagram to find the
number of students who

i. Offer Mathematics.
ii. Offer only one subject.

iil. Offer either Mathematics or English.

567
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11.

12.

In a class of 70 students, 40 belong

to the Red Cross Society, 27 belong 10
the Girls' Guide Society and 12 belong
to both clubs. The remaining students
do not belong to any of the two
societies.

a. llustrate the information on a
Venn diagram.

b. How many students belong o the
Red Cross Society only?

c. How many students do not belong
to any of the two societies?

a) In an examingction, 50 candidates
sat for either Mathematics or English
language. 60% passedin Mathematics
48% passed in the English languoge.

If each condidate passed in at least
one of the subjects, how many
condidates passed in?

i. Mathematics
ii. English language

b) llustrate the information given in
(a) on & Venn diagram

c) Using the information on a Venn
diagram, find the number of
condidates who passed

i. Both subjects.

i. Mathematics only.

. Inaclass of 30 girls, 17 play football, 12

play hockey, and 4 play both games.

i. Draw a Venn diagrom fo illustrate
the given information.

ii. How many girls play

a. One or two of the games?
b. None of the two games?

14, Inan examination, 60 candidate
passed Integrated Science or
Mathematics. If 15 passed both
subjects and 9 more passed
mathematics than Integrated
science, find the

(i The number of candidates who
passed in each subject.

(i) The number of candidates
that passed exactly one
subject. ;

MATHEMATICS BASIC ?

SUB-STRAND 2: NUMBER OPERATIONS e
gsSON 1: 8x1 ey
MumpllcﬂiiOl" facts up to 144 8x3 e
o this section, we shall deal with @ 8x3 = 24
mu“ipliccﬁon facts table with individual 8x4 = 3
qumbers from 1 to 12. Let us consider the a5s =3
rrwmp[iccﬁonchotbeﬂcw 3 =40

8xé =

(able 1: Multiplication facts up to 144 — 48

: . = 56
"_;'T';saso?a';lc;nu 8x8 = 64
TT-’;3456?8910]112 8x9 =172
24| ¢|8]10]12]14]16]18|20]|22|2 8x 10 = 80
_TTT-? 121 15[ 18] 21| 24| 27| 30|33 36 8x 11 = 83
. 4| 8|12|16|20(24]28(32|36|40| 44|48 8x12 = 96

5/10|15/20[25]|30(35|40|45|50| 55|60
6112)18|24(30(36|42| 48|54 (80| 66|72

7114(21|28|35|42|49|56|63(70|77|84

B8|16|24|32|40|48|56|64(72(80|88|%%

9118|27|36|45|54|63|72|81|90|99108

10/20| 30| 40|50 | 60|70 |80|90|100}110|120

1112233 |44 (55|66 |77|88|99(110[121{132

12124 36|48 | 60| 72|84 |96|108120(132{144

FEO”? Table 1 above, each row in the
?Ul_f'pl'cmim chart gives a times table for
gven number. The rows give the result

“hen a given number is multiplied by
oher numbers.

Exumple'l: Row " 8"

W ing
yozd'co'e-" that when 8 is multiplied by 1
givim 8. by 2 give 16, by 3 give 24, by
32. by 5 give 40, etc. Row 8 can

e Use
$ho d to generate the 8 times table as
“n below

MATH Bl

Example 2: Row “10"

Row 10 shows that when 101s multiplied by
1 you get 10, by 2 you get 20, by 3 you
get 30. by 4 you get 40, by 5 you get 50,
etc. Let us consider row 10 fo generate a
10-times table as illustrated below.

10 x1 =SS 19
10x2 = 20
10x3 2530
10x4 )
10x5 = 50
10x6 = 640 §
10x7 - = 70
10x8 = 80
10x9 = 90
10x 10 100
10x 11 = 110
10x 12 = 120
56¢
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___ STRAND 1:NUMBER .
Exercise 1

Use the multiplication chart in Table 1 to
generate the multiplication times table for
each of the following numbers:

a. 4 times table

o

5 times table
6 times table

7 times table

® a 0

9times tabie
f. 11 times table
g. 12 times table
Exercise 2

o o e
Complete the foliowing:

a) |2x3 |= K |6x8 |=
b) [2x¢ |= ) léx12 |=
c) |2x8 |= m) |7x8 |=
d] |2x12 |= n |7x9 =
e)] |3x4 = p) [7x11 |=
f) 13x7 |= o) |Bx4 |=
g) |13x9 |= p |1Bx? |=
h) |[4xé6 |[= g) |18x12 |=
i) |[4x12]|= rl 19x12 | =
il |6x7 |= s) [12x12 | =

Division as inverse of multiplication

Every division sentence has a related
multiplication sentence in it. In this lesson,

we shall consider the relationship between

division and multiplication. Let us consider
the following examples;:

570

Example 1:Find the value of 20 +« 2

Solution

20+2=[]

This means that 2x[] = 20
Since 2x 10= 20

Then, 20+2=10

Example 2:Solve 729
Solution

72+9=]

This means that 9 x D =72
Since $x8=72
Then72+9=8

Example 3:evaluate 132
Solution

132+ 12 _
This means that 132+ 12= D
Since 12x 11 =132 ;
Then 132+ 12= 11
Example'4: Calculate 84
Solution
84+12=[]

This means that 12 x[] =84
Since 12x7 =84
Then84+12=7

Example 5:Calculate the value of 108

Solution
108+9 =[]

2 s amprns e amroe  RASIE 9

neans that 9 x[] =108
x 12 =108

This
since 7

hen: 108 * peike

¥ R o i o el Y PN r
ey b o

E;(Efdsea

corﬂﬁ"e*e the following statements:
,—-""'"—__——_ )

Cw+4= O— 4x0=
_‘_'_,..---'-'__ —
p. 28+7= O — 7x0O= 28
-l'"'-'-.-——__

.. 56+8= [— 8x[J= s
[

d 63+7= []— 2xlJ= 6
e. 45+9= [ — 9x[J= 45
. 2+6= []— 6x[]= 42
g. 55+5= [ —— s5x[J= 55

h. 96+12= [ ] —> 12x[]= 9

L 48+4= []—> 4x[]= 48

- Mo=10= ] —> 10x[J= 10

—

Exerclse 4

entences into two division sentences:

For Example

Txanie 56+8=7

%+7=8

S9xa=3¢ [J+[J=0C
-J=C1

b.12x4-_.48 T
-C3=C1

S

Converteachof the following multiplication

‘u - —‘hq-——h“——-_.._‘—"ﬂl-—"_-""
B STRAND 2. NUMBER OPERATIONS Y

| S
C.Bx5=40

D+D=D
D+D:E:J
d.6::3._.48 D*D=D
-
e7x5=13s5 E‘"D:D
D*E:D
f.9xg=54 D+D=:l
-0
g-Mxé=66 [ J+J=[
(|
h.2xs=60 [J«[ =[]
O--0
L12x7=8¢ [J+J=
-
-8x11=88 1+ 1=

-

Decimal names of given bench mark
fractions

Bench mark fractions are common
fractions that we can measure or evaluate
when measuring, comparing, or ordering
other fractions. Benchmark fractions are
easy to visualize and identify. Hence,
they help in estimating parts. Put another
way. benchmark fractions are commonly
used fraction that is used for comparing
other fractions. Examples of benchmark
fractions are:

] i 3
.f,o, 1.§,ﬁetc

For example, we can compare T5,2. and -
using benchmarks and a number line.

CamScanner
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Q—— il R e g SR 4. NUMBER OPERATIONS -

ki : . poth terms. d.0.16 ;
STRAND 1: NUMBER si'”pw -
R O S mple 1. A ; e, 0] i
0l 254 %678 300 n .l% E,arweri the following decimals to fractions Convedt e
e T i CR TR T T B DR 0 3 : onvertin
12 12 12 12 12 12 12 12 12 C al 0.75 (b) 0.625 (c) 0.4 Pm“m"gﬂ.::ommon Fractions to
From the number line, 1-55‘: % 0.25 (e) 0.8 .
) (d) 0 Consider the following steps in converting
Since 15 =+ 0 e commaon fractions to percentages:
i solV ;
Therefore, <& ct= '21 -(l)g o) 075 073 . ;Jse the division to convert the
ractio i
The decimal names of some benchmark " '1%% Tas a-nztg gsdecmcl. For example,
fractions as well os o percenfage are rQ}. 3 Y .
summarized in the following table: AT =4 I Mulfiply by 100 to get the percent
d .‘%s 10 -gg Therefore, 0.75 = % VCIIU_e. To m.uh'iply by 100, move the
Fractions 1 _12_ % 1 3 - decimal points 2 steps to the right.
Therefore, 75 =0.3 b.0.625= = Therefore, 0.5 x 100 = 50%.
: ¥ aRay 25
Decimal 025| 05| 075( 10 04 = ,—%ﬁg Worked examples
20 _1;.6 =2 Convert the follewing common fractions
Percentage | 25% | 50% | 75% | 100% R =00 L 1B to percentages:
: P ~ 8 3 7 4 2
Converting Common Fractions to Therefore, %=0.4 i 1 co4 =04 Q) ¢ b)g cf dF e
Decimals ' - e o :
_ 4 Solution
To convert froctions into decimals, divide T ]20
the numerator by the denominatior. Let us Convert the following : =iy gg
consider the following examples: : < Ll i
geci d.025 =03 ag=4 | 2
Example 1: 1 20
a. § =25 00
convert the following common fractions e ']DO
into decimals: I ; s - Therefore =3 075
c. - 7
3 3 1 3 3 5 v
al. b) % cl3 dii e 5 7 ; € 08 = _Q]ﬁ %X 100% =0.75x 100%
gl v
. -- = 8
Solution e 2 =0 Therefore, 3 = 75%
0324008 Eade. =4
4 "J 30 Converting Decimals to Fract i 0.875
28 : Xercise ¢ 70
- To convert decimals into fract -64
20 e : ! Convert 1 ’ . J
20 raction with the decimal as t e following decimals to fractions b.L=g"| 60
= and 1 as the denominator. Ther Q0.5 ) 0.625 . -56
_ both the numerator and denoi big Sk 40
Therefore, 3. =0.75 ten many fimes to get whole nu 2 2 -40
3 / g) 0.875
‘ the numerators and denomin .04 ' A 00
(5%_2 ' h) 0.125
R T TR Tt S oo ' P
B T s AU A TR RTATY MAT— 573
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" STRAND 1: NUMBER

Therefore =0.875
-3?- x 100% = 0.875 x100%

=87.5%

Therefore %x 100% = 0.8 x 100%

=80%

Therefore., g x 100% = 0.4 x 100% =40%

375
30
-24

o
(=] (%]
Il
o

-56

Therefore, == 0.375
gx 100% = 0.375 x 100%

=37.5%

_ Exercise 7

574

Convert the following common fractions
to percentages:

a) § fl & kY
b) § a3 ) &
a9 nE g
d g ) % n) £

| o) &

n 4
e]—;r N7

Converting Percentages fo Common 1

Fractions

To convert a given percentage i
common fraction, write down the Numisgy
and divide by 100. Let us consider the
following examples:

Worked examples

a) 38% b) 30%
d) 0.15% e) 40%
Solution
Q. 38% ==
=12
—15
b. 0% =7
i
g 10
c. 8% =15
=1
=12 ,
—is5
d. 0.15% = Jog
)
~ 10000
s
~ 2000
e. 40% =14T0
o
=%
Exercise 8

Convert the following percentages i
commeon fractions:

a. 56% f) 86%

b. 24% g) 35%

<. &% h) 60%

d. 25% i) 32% B
MATHEMATICS

j) 45% o) 20%

0. 80%
Herc'se 9

EXPIESS 0.625 as a fraction in its lowest
l.

jerm.

Express 3 3 g5 a percentage.
2.

find 2 5% of GH$2,000.00

Express 250 d percentage of 75.
5. Express —g— as a decimal fraction.
4. Express 5 1 as a decimal fraction.
7. Express -g asa pert_:entage_

g, Inan examination 154 out of 175

candidates passed. What percentage
failed?

9. Express 0.68 as a fraction in its lowest
term.

10. Express 0.55 as a fraction in its lowest
term.

11.Find 124% of GHE80.00
12. Express 5 as a percentage of 4.

13. Express 0.125 as a fraction in its lowest
form.

14. Express 3.75 as a mixed fraction.
5. Bxpress 1.25 as a percentage.
'6-Express 18 as a decimal fraction.

1 .
7. F"Dress 30% as a fraction in its lowest
em.

18,
Express 12 35 in decimal fractions.

19,
Express 75% as a fraction in its lowest
term,

‘ f"DresS 12.5% as a fraction in its lowest
erm,

MATHFH& ATima =

-y
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SUB STRAND 2: NUMBER QPERATIONS \___Iu
Multiplying decimals by 10, 100, 1000, 515‘ |

In this section, we shall consider multiplying
decimals by 10, 100, 1000, - 5 o etc.

Let us consider the followmg steps when
multiplying decimals by 10 and its powers

Steps

1. To multiply a decimal by 10, move the
decimal peint in the multiplicand by
one place to the right.

2. To multiply @ decimal by 100, move the
decimal peint in the multiplicand by
two places tc the right.

3. To multiply a decimal by 5 L move the
decimal point in the mulnphccnd by
one place to the left.

4. To multiply a decimal by ﬁ move the
decimal point in the multiplicand by
two places to the leit, etc.

Let us consider the fcllowing worked
examples:

Examples 1:
Evaluate 734.5x 10

Solution
734.5x 10=7345

Here we multiplied the number 734.5 by
10, so we move one place to the right

Example 2.
Solve the following:

a.83.5 100

b. 100.8 1000
c. 89.62 100
d. 0.57 1000

575
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Solution
Q. 83.5 100 = 8350

Here we multiplied the number 83,5 by
100 so we move 2 places to the right
Or
83.5x100=53%0 y 15,

_ 8asp

=8

= 8350
b. 100.8 x 1000 = 100800

Here we multiplied 100.8 by 1000, so we
move 3 places to the right

Or
100.8 x 1000 = -5, 1900
= 100800
= 100800
c. 89.62 100 = 8942
d. 0.57 1000 =570
Example 3:
calculate the following:
Q. 835.6 x ¢
b. 75.468 x 1
c. 0.49 x m},—g
d. 26.89 735
Solution

Q. 835.6 x i = 83.56
Here we multiplied the number 835 ¢y
%. 50 we move one place to the left

b. 75.468 x 135 = 0.75468
Here we mulfiplied the number 75.468
by 135 SO we move two places 1o the

c. 0.49 x 1555 = 0.00049
Here we mulliplied the NUMbet

d. 26.89 x i35 = 0.2689

Exercise 10

Solve the following:

e Po—

Commutative properties of addition and
multiplication :

and g:

. p+g=qg+p
For example, 20 + 30 = 30 + 20 = 50

i. pxg=qgxp

left.

Forexample; 6 5=5 6 =30

E’urﬂpw L

A
] : b
iaog’ SO wWe move 3 places 10 the lefy y

Q. 384.6x 10 f) 878.4 « 1000
b. 29.84 x 100 Q) 5.879 x 19
. 379. 14 x 1000 h] 5.61 x 100
d. 8514.437 x 10 i) 14,449 x 100
e. 42.7x10 ]']841.35}(100
Exercise 11

Evaoluate the following

Q. 48.67 x 1 f) 627 x

b. 149 x 1= j 9) 72.849 x 1505
c. 2.635 X 50 i) 5034.52 x 7555
d.0.7349x s 1) 049 x 5

e. 30449 x 1o k) 41678.4 x it

In this section, we shall consider “‘:
commutative properties of addition an
mulfiplication. For any two real numbers P

_sen the two numbers 10 angy 5, fing
GIVE

g, j0+5
b5+ 10

.. What is the relationship betwean

and (b) above? (@)

d.what property is used in (a) ang (b)
above

solution

a.10+5=15
b. 5+10=15
c.10+5=5+10

d. The resultin (c) shows the commutative
property of addition.

Example 2:

Given the two numbers: 7 and 9. Evaluate
0.7x9

b.9x7

c. What is the relationship betweeﬁ the
results in [q] and (b) above?

d. What Property is shown in (c) above?
Jolution

9 7x9=¢3

b] 9x7= 63

C}I?K9=9x7

U Results in () show the commutative
Property of multiplication.

Aua: Iu

Multipy; live properties of addition and

Cation

k.

SUB STRAND 5. NUMBER OPERATIONS
this sec tion, w

Multiplication F
and Orany threg numbers q, b
i |G+b:|+::= 0*{b+c}

FOr examme

(2+3) +4 =2+(3+44) = 9

ii. [cxb}xc=a* (ox¢)
Fmexcmpls
(2% 3) x 4= 7 (3= 4)=124

let us censider the following worked
examples
Example 1-

Given the thres numeers 4, 5, and §.
Evalugte

a.(4+5)+5
b.4+(5+¢)

c. Whet is the relationshio between the
resultsin (a] and (o) atbove?

d. What property is snown (c) above?
Solution

a (4+5)+6=15

b.4+(5+4)=15

C.[4+5) +6=4+(5+§)

d. The associative property of addition is
shown in (c)

Example 2:

Given the three numbers 5, 6, and 7.
Evaluate

a.(5xé)x7

ér7A
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