WEEK 1

TOPIC: Reading and Writing numbers up to One billion in words and figures

BEHAVIOURAL OBJECTIVES: Pupils should be able to:

Count, read and write numbers in millions
Count, read and write numbers in billions
Count and read numbers in trillions

Mathematics involves solving problems that involve numbers. We will work with whole numbers,

which are any of the numbers 0,1,2,3 and so on. A digit is one of the symbols 0, 1, 2, 3,4, 5,6, 7, 8 or
9. All numbers are made up of one or more digits. Numbers such as 2 have one digit, whereas numbers
such as 89 have two digits. To understand what a number really means, you need to understand what the

digits represent in a given number.

2- digit numbers

We put digits together to make larger number with 2, 3,
4,5, 6,7, 8 digits etc. For example:

38
27

3-digit numbers

Million

546
245

Thousand
BE HMTM M HTh TTh Th

il

4-digit numbers
2579
4567

H

Hundrad

T

5-digit numbers

35790
6075

U

Four hundred and twenty-seven thousand

five million four hundred and thirty-five thousand, six hundred and thirty

Fifty — three million, four hundred and thirty-four thousand, five hundred and seventy-eight

Two hundred and twenty-three million, six hundred and seventy-four thousand, four hundred and two

10,000

120,000
280,000
490,000
650,000
810,000

970,000

20,000

130,000
290,000
500,000
660,000
820,000

980,000

1,000,000

9,000,000

17,000,000
25,000,000
33,000,000
41,000,000
49,000,000

30,000 40,000 50,000 60,000 70,000 80,000
140,000 150,000 160,000 170,000 180,000 190,000
300,000 310,000 320,000 330,000 340,000 350,000
510,000 520,000 530,000 540,000 550,000 560,000
670,000 680,000 690,000 700,000 710,000 720,000
830,000 840,000 850,000 860,000 870,000 880,000
990,000 1,000,000

2,000,000 3,000,000 4,000,000
10,000,000 11,000,000 12,000,000
18,000,000 19,000,000 20,000,000
26,000,000 27,000,000 28,000,000
34,000,000 35,000,000 36,000,000
42,000,000 43,000,000 44,000,000
50,000,000

90,000 100,000 110,000 120,000 130,000 140,000 150,000
200,000 210,000 220,000 230,000 240,000 250,000 260,000
360,000 370,000 380,000 390,000 400,000 450,000 460,000
570,000 580,000 590,000 600,000 610,000 620,000 630,000
730,000 740,000 750,000 760,000 770,000 780,000 790,000
890,000 900,000 910,000 920,000 930,000 940,000 950,000
5,000,000 6,000,000 7,000,000 8,000,000
13,000,000 14,000,000 15,000,000 16,000,000
21,000,000 22,000,000 23,000,000 24,000,000
29,000,000 30,000,000 31,000,000 32,000,000
37,000,000 38,000,000 39,000,000 40,000,000
45,000,000 46,000,000 47,000,000 48,000,000

160,000

270,000
480,000
640,000
800,000

960,000



Write in figure, forty- two thousand and eighteen (a) 420, 118 (b)

420,018 (c) 42,118 (d) 42,118 (e) 42,018 (NCEE, 2014)

Forty- two thousand eighteen
18
42, 000

42 000

+ 18

42,018
50,000,000 55,000,000 60,000,000 65,000,000 70,000,000
90,000,000 95,000,000 100,000,000 105,000,000 110,000,000
130,000,000 135,000,000 140,000,000 145,000,000 150,000,000
170,000,000 175,000,000 180,000,000 185,000,000 190,000,000

Write eight million, two hundred thousand and nine in figures (a)
8000209 (b) 8002009 (c) 8020090 (d) 8200009 (e) 8200900 (NCEE,

Eigh®¥Mlillion Two Hundred Thousand

Nine

8 000 000

8000000 + 200000 + 9
8200009

200 000

Write in figure fifty -three million, eight hundred thousand and thirteen (a)
53800013 (b) 5380013 (c) 530813 (d) 530813 (e) 530013 (NCEE, 1995)

Fifty Three Million

53 000 000

53000000 + 800000 + 13s
53800013

Eight Hundred Thousand

l

800 000

Value

Place value

= 1000000000000
200000000000
30000000000
5000000000
200000000
60000000
8000000
000000

20000

= 4000
= 500
= 60
2

[ e O S K T e = T T T U N R
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trillion

hundred billion
ten billicn
billion

hundred million
ten million
million
hundred thousand
ten thousand
thousand
hundred

tens

units

Thirteen

J

13

75,000,000
115,000,000
155,000,000
200,000,000

80,000,000
120,000,000
160,000,000

85,000,000
125,000,000
165,000,000



Examples

7in base fen = 111, in base two
111, is read as 'one one one, base two'. Please do not read 111, as ‘one hundred and

eleven base 2. - -,
The expandead fomn of: Remembear
100, =1=2) + [0x27 + (1229 =1 2= 6d
=(1=d) +0=x2)=[1x1) N=12 27=128
=4 +0+1=5 2=4 28 = 254
NL=N=x2)+[1=x27 +(1x29 =8 =512
=[1=d)+[1=x2)+ [1=x1) H=1& 20 1024
=4 +2+1=7 25 =32
1001, means: ~ -~
1001, =1=2)+[0=x2) +[2x2") + (1 x29 23 22 1 70
=8+0+0+1=9 ] 0 0 1
m Conversion of base 10 to binary numbers
Examples
Here the following numbers are convered fo basa 2.
1. 2|14 & 2. 2|27 4
2 TFram0 2 (13rem]
2 3em1 s 14 =1110 2 [ Brem 1 A2 =101
2( Traml 2 3remD
0 rem 1 2 Tram]1
Drem 1
3 233 4 4. 2|44 4
2(T&ram 1 2(22remD
21 8rem0 21 remD
21 Arem D s 33m= -IGGGD]W 21 Brem1 a Mhn= ]D]]GGM
2 Zrem0 2 Zrem1
2 Trem0 2 TremD
Oram 1 Orem 1




Exercise

Conver the following numbsrs in base ten to numbsers in base 2.
1. 19 2. a7 3. 20 4. 41 5. &0
6. A0 7. 47 8. 20 9. 38 10. 57

m Conversion of binary numbers to base 10

The binary number will be exprassed as the sum of the power of 2.

Examples
The following numbers have been convered fo base 10.
Method 1
Using ploce value: 24 &= H 23 22 2 20
1. 2 28 x N »
1 1 1 0 1

MIN =002+ (1 =)+ (1= +[0=27+(1=x29
=(I=xT18)+ I=xB)+[1=x4) + D=2+ [1=x1)
=1&6+8+4+0+1
=29

2. i 25 e i ¢ 2 o

1 0 1 i] 1 i] 0

1D1ﬂlﬂﬂm=llr¢25‘]+|ﬂ125]+[l w29+ 0=+ 1=+ 0=2")+ (0=
=84 +0+156+0+4+0+0

=E'd"v='1
Method 2
To convert from base two to base tan:
1. 1 1 1 0 1
w 2 I,,—-+E r,,u--+=‘.- I,-*Hd ot 28
2./ 3| 7 14 | 29
® 2 | ® 2 ® 2 A 100 =29,
60 14 ) 28 _J
2. 1 0 1 0 1 1] 0
xd -+ 2 fr-+-ll s 10 »+ 20 ,.f“"'"‘ﬂ s B4
2./ 2 & 10 21 42 B4
x 2 x 2 J w 2 w2 ¥ EJ = 1010100, = 84
4~ 10 - 20 - 42 4 Bd-

an



Exercise

Convert the following binary numbers fo base ten
1. 1011 2. 1mo, 3 1mo 4. 10017 5. 100011
6. 11001 7. 11010, 8. 11100 Q. 101111 10. 110111

]

11. 100111, 12. 111010, 13. 111001, 14. 111100, 16. 101011,

m Addition of binary numbers

Examples
1. 1011 2. 11011 —
fwe S W — _—
L T S L A iy
I — 1+1+1=3_=11
To01 T+1+1= =11 100110 é,_ -
O 1414130 T/ M
3 10110, 4. 110017, .""_-__#_MHH
+1001, + 1111, (1+1=2,,=10_/
0+1=1,=1 D+1=1_=1 é
11111, {0t 1=Ta=1w ? 101000, § 0%1=le"Tw
Exerclse
Work cut these folals.
1. 1114, + 100, 2. 1101, + 1001, 3. 11100, + 1011, 4. 10111, + 1001,
6. 11010, + 1001, 6. 11001, + 1111, 7. 11011, + 1010,
8. 10011+ 1010 9. 10011 __ +1001__ 10. 11101 + 1010,
You have learnt that
¢ Thedigiisind, 1,2 3, 4,5, 4, 7, 8 and 9 are base 10 numbers.
# The digiis in bose 2.are 0 and 1.
# Decimal numbers can be converied to binary and vice-varsa.
& Binary numbers can be added fogethar
Revislon exerclse 36
Conver the following numbsrs in base ten to numbsers in base 2.
1. &1 2. 44 3. 28 4. 25 5. 49
Convert the following binary numbers fo base ten
& 110Ttwo 7. 1011 0%wo 8. 10001iwo 2. 111007iwo

10. 100100 11. Add10110__to 1011 12. Add 10111 to 1010

WEEK 3
PLACE VALUE



Examples
fons |units |tenths | hundredihs | thousandths
1. 4 + 0 3 &
2. B =+ 7 0 2
3. b 0o+ @ 3 1

Flace value of each digit

1. 4 wunits + 0 tenth <+ 3 hundredihs + & thousandths

2. B units + ¥ tenths <+ 0 hundredth + 2 thousandths

3. Btens + 0 unit + @ tanths + 3 hundredihs < 1 thousandth

When you are given a number to find the place value of each digit or just cne digit, write
down the number in tabular fomn as shown above. Then pick the digits one by one or pick
the single digit you were asked to find the plaoce value of.

Exercise 1

Write down the ploce value and value of each digit in the numbsers below. The first one is
done for you.

1. 5492 = 5 unils + 4 fenths + 9 hundredths + 2 thousandihs

2. 90234 = 3. 6187 = 4. 1.403 = 5. 20502 =

6. 3109 = 7. 58973 = B. 0.8a7 = 9. 471.067 =

m Writing decimals in word and figure forms

A decimal point is read as ‘and’ o point” and withen same way as in whiole numibsers.
Examples
&.74 in words will read six and seventy-four hundradihs or sic point seven four

You will nofice that the two digits are taken together using the place value of the last digit fo
fhve right.

Exercise 1
Write each of thass in words in fwo ways.
1. 70.009 2. B.343 3. 954 4. 13125

6. 4318 &, 1529 7. 679 8. s2.08



Exercise 2
Fill im the digits or wiite the names to complete the ploce valuea.

Hunid s 5
Hundmedths
Thouws andths

H Tans

Twalve and nine tenths
Four and two hundred and forly-five thousandihs

Three and sixtesn hundredihs
Three hundred and seven and seventy-six thousandths

Fifty-gight hundredths

[
] [9]
IE0E0E 0w
[ 0] L0 O LI [e]erths
0= 10O 0
< O [=]

L]
[]

Eighhy-ning and four hundredths

Exercise 3

Write the following numbers in figures,

Two thousand and one hundredih. 2. Seven hundred and seven fhousandihs.
One and two hundred and seven thousandths.

Eighty-three and sidy-four hundraedihs. 5. Mine and tweniy-five hundredihs.
Fifty-one and eight thousandths. 7. Three hundred and sidy-one point beo.
Eight and six hundred and ninety-three thousandths.

Two hundred and saventy-five thousandths. 100 Seventy-two point three seven one.

m Comparing and ordering decimals

apE ek p

Decimals can be ordered in ascending and descending orders.

Azscending order means smallest first. Descanding order means largest first.

( Five steps to ordeding of decimals: A
1. Amangs all the decimals in a column with the decimal poinis undemeath eoch order.
2. Make tham all the same length by filling in exdra z2emms.
4. lgnore the decimal points and treat the numbers as whole numbsers.

4. Armange them in order of siza. &. Pul the decimal points in the comact position. y
b




Examples
1. These numbers hove boen amanged in an ascending order: 0.04, 0.1, 0.51, 0.052

step 1 Step 2 Step 3 tep 4 Step &

0.0& 0.040 &0 b2 0.052
0.1 0,100 100 &0 0.0&
0.51 0.510 510 100 0.1
0.0562 0.052 B2 810 0.51

- Ascending order = 0.052, 0,045, 0.1 and 0.51

2. These numbers haove been amanged in a descending ordar: 0.085, 0.2, 1.0,

0.0089 and 0.178

Working Position

0.085 = 0.0850 4th

0.2 = 0.2000 2nd
1.0 = 1.0000 1st
0.0089 = 0.008% &th
0178 =0.0780 ard

-~ Descending order = 1.0, 0.2, 0.173, 0.085, 0.0069

Exercise 1
Amange thess in an ascending ordar,

1.
2.

0.095, 0.1. 0.55 and 1.01 2. 0.7,0,017, 0L0077 and 0.81
19,0.21, 2.1, 0.05 and 0.009 4. 0.04, 0.61, 0.00&6 and 1.04

Amange thess in o descending order.

E.
1.
9.
10.
11.

12.

0.15, 0u051, 0.1 and 0.5 &, 0.27, 0071, 0,17 and 0.7

0.259, 0.592, 0.925 and 0.9 8. 0B8.1,0419,097and0.14

A miner picked up gold of the following sizes: 0,29, 0.28 g, 0199, 0.32 gand 0.25 g.
Arrange these weights in order of size, baginning with the smallast.

A pupil hos difterent pencils of lengths 2.5 cm, 1.95 cm, 505 cm, 3.01 cm and 2.95 cm.
Arrangs these lengths in o descending ordar,

Five FM Rodio siafions fransmit af the following wavelengths: 9569 Hz, 104,86 Hz, B8.75 Hz,
23.7 Hz and 101.5 Hz respectively. Amange these wavelangihs in an ascending ordar

A boy grows taller monihly by the following heights: 0.2 cm, 0,08 cm, 0,15 cm, 0.12 cm
and 0.21 cm respeciively. Arange thase heights in order, starting from the least.



Exercise 2

Which is the larger number from each pair?

a) 7.78 7.67 b) 3.13 3.09 c) 6.61 a%
. Which is the smaller numiber from each pair?
a 2 oo b) 854 845 ¢ a2 436
100 100

Zive the colour of the winning card:
a) The valus of the winning card is greatar than 3.97

bB) The valus of the winning card is greater than 9.3

% % & o
D @@ @

1I'Il'l'lic:l'l nurnt:-ar hm
a) 8 hundradihs b) 2 tenths €] & thousandths d] 2 units

Quantitative reasoning 2

Examples
12.26 0.50 1.36
25 1 G0 3 kL] 7
12450 125 00 5 1500 135
Uz the examples above to answer the following quesfions.
1. 2. 3. 4,
19.2 ? 1.45 ?
I I I I
— 1 5 & 1 ? 112 8 1 loy 11
? WE 1000 EIEE 1 20 21 1000 zlI."III]
5 7 8 1.125 7 ? 8. 8.16
I I I I
4 [ 17 7 | 1 28| 177 A5 |
T 100 7 25 1 ] 7 100 7 5 8 100 ?
9 0.0&62 10. 2506
I I
|| 31 1]
? =00 25 100 ?

You have learnt that

& Decimal fraction (numbsr) consists of two parts: the whole number to the left of
decimal point and the fraction to the ight of decimal point.
& [Hs position in g number defermings the value of each digit in that numiber.

Revision exercise 2

Write the following as decimal fractions.
a) Severty nine and fifty-two hundredihs b) Eight and six thousandths

2. Copy and complete each sequence
(L OO
o ()~ —2)— > O
4. Wiite a number betweaen:
a) 75.566 and 73.56 b) 12055 and 119.99
4. Write these numbsers, pufting in o decimal point fo make the 3 have g value of 3
hundredths
a) 1023 b] 5130 c) 39 d) 380
WEEK 4
HCF and LCM

find common factors of 2-digit whole numbers
find the HCF of 2-digit whole numbers




find common multiples of 2-digit whole numbers

find the LCM of 2-digit whole numbers.



Common factors of 2-digit whole numbers

A factor of a given number is a number that can divide the given number without a
remainder. For instance 2 can divide 6 without a remainder, hence 2 is a factor of 6.
Rules for divisibility

2: A number is divisible by 2 if the last digit is an even number or zero.

3: A number is divisible by 3 if the sum of the digits is divisible by 3. For example, 4302.
4+3+0+2=09,thisis divisible by 3. Hence 4 302 is divisible by 3. Therefore,

3 is a factor of 4302.

4: A number is divisible by 4, if the last two digits are zeros or if the last two digits
of the number is divisible by 4.

Examples

1. 324 is divisible by 4

because the last two digits (24) are divisible by 4.

2. 736 is divisible by 4

because the last two digits (i.e. 36) are divisible by 4.

5: A number is divisible by 5 if the last digit is either 5 or zero.

Examples

75 is divisible by 5 Hence 5 is a factor of 75

80 is divisible by 5 5 is a factor of 80

76 is not divisible by 5.

5 is not a factor of 76.

78 is divisible by 2 76 is divisible by 2

78 is also divisible by 3 but 76 is not divisible by 3.

Hence 78 is divisible by 6. (Remember 7 + 6 = 13 and 13 is not divisible by 3)!

6 is a factor of 78. Since 2 but not 3 can divide 76 without remainder.

Thus 76 is not divisible by 6.!

6 is not a factor of 76.

7: A number is divisible by 7 if the difference between twice the last digit and t he
number formed by the remaining digits is divisible by 7.

Examples

1. Consider 91 2. Consider 959

The last digit is 1. The last digit is 9.

Twice the last digit is 2 x 1 = 2. Twice the last digitis 2 x 9 = 18.

The remaining digit is 9. The remaining digits = 95.

Difference between 9 and 2 is 7. Difference between 95 and 18 =95 -18 =77
Since 7 is divisible 7. Since 77 is divisible by 7.

91 is also divisible by 7. 959 is also divisible by 7.

Thus 7 is a factor of 91. Thus 7 is a factor of 959.

8: A number is divisible by 8 if the last three digits are zeros or the number is
divisible by 2 without a remainder three times



Examples

1. Consider 784 2. Consider 74

784 + 2 = 392 (First division) 748 + 2 = 374 (First division)

392 + 2 = 196 (Second division) 374 + 2 = 187 (Second division)

196 + 2 = 98 (Third division) 187 + 2 = 93 remainder 1 (Third division)

Thus 784 + 8 = 98 Here 748 cannot be divided by 2, without a remainder, three
times. Thus 8 cannot divide 748 without a remainder.

Hence 8 is factor of 784. Therefore 8 is not a factor of 748.

9: A number is divisible by 9, if the sum of its digits is divisible by 9.
Examples

1. Consider 801 2. Consider 23 4

8+0+1=92+3+4=9

Since 9 is divisible by 9 Since 9 is divisible by 9

Then 801 is divisible by 9 Then 234 is divisible by 9

Hence 9 is a factor of 801. Hence 9 is a factor of 234.

10: A number is divisible by 10 if the last digit is ZERO. For example, 180 is
divisible by 10

but 108 is not. Thus 10 is a factor of 180, but not a facto r of 108.

How to find the factors of a given number

Starting from 1, find all other numbers that can divide the given number without a
remainder.

Examples

This method finds the factors of 48.

48 =1 x 48

=2x24

=3x%x16

=4 x12

=6x8

Exercise 1

For each number, list all the factors.

1.842.363.404.245.96 6. 32

7.808.549.9010.7211.1912. 71

Common factors

Examples

Look at the method of finding the common factors of 24 and 30.

Factors of 24 are 1, 2, 3, 4, 6, 8, 12 and 24 Factors of 30 are 1, 2, 3, 5, 6, 10, 15 and 30
Common factors of 24 and 30 are 1, 2, 3, and 6



{IIE3) tighest common Factors (HCF) of 2-digit whole numbers

Examples
Look at these methods of finding common foctors (CF) and highest common factors (HCF) of
&, 24 and 40.
Method 1 Method 2 [a shorter method)
daTld hm'@@“'ﬂd@' 2 |8 24, 40 - Divide 8, 24 and
Factors of 24 =(T.(3. 3./, 6./ 12 and 24 40 by smallest CE
Factors of 40 =(T.(2.@, 5.(8. 10, 20 and 40. N
4, 12, 20 — Divide 4, 12 and
Common Factors ([CF =1, 2, 4and 8 20 by smallest CF
.. Highest Common Factor (HCF) = 8 2 |2, & 10 —+ Divide 2, & and
. 3. b 10 by smallast CF
There ara no more comimon factors for 1,
Jand &
HCFof 8, 2dand A0 =2x2x2 =8
Exercise 1
Find the HCF of each of the following.
1. 27, 45, 48 2. 32,40, 24 3. 346, 48, 80 4. 30, 36, 48
5. 40, &0, 80 &. 16, 40, 48 7. 45,90, &0 8. 24, 40, 44
9. 36,42 24 10. 18, 24, 30 11. &0, 24, 48 12. 84, 40, 48

Prime numbers

Jome numbers have only two factors. Exampla ars:
il 1Tand2 arethe only foctors of 2 i) 1and 3 are the only fackors of 3
i) 1Tand5b are the only foctors of 5 w] 1 and ¥ ara the only factors of 7

Hote: Evary number excapt 1 has at least two factors.
Mumibars that have onby two factors are known oz prime nurmibsers.
Examplesare 2, 3.5, 7, 11, 13, 17, 19, 23, 29, aic.

Definition: A prime number is a number that can only be divided by 1 and itsedf. 1 is nota
prime numbear.
A prime factor is a foctor which s a prime numiber,

Exercise 2

Find the common factors of the following numbers.

1.30 and 42 2. 21 and 56 3. 28 and 40 4. 12 and 15 5. 15 and 18
6.25and 75 7. 21 and 35 8. 18 and 24 9. 81 and 90 10. 24 and 60
Highest Common Factors (HCF) of 2 -digit whole numbers



Examples

The prime factors of &0 are llustrated balow.
=2x30=3x20=4Ax16=5bx12=56x10.

Factors of 80 are 1,(2.3, 4.5, 6, 10, 12, 15, 20, 30 and &0.

Prime factos of 80 are 2, 3 and &

Exerclse 2

Find the prime factors of each of the following numbers.

1. 45 2. 48 3. 72 4. bd B. 24
6. B4 1. 27 8. 5& 9. 42 10. &5

Prime factorization
if o mumber is expressed as a product of s prime foctors, the process is known as
prime factorization.
Examples
Hare 84 is expressed as a product of prime factors.
2| 84 — Divide 84 by 2 [because 2 is a factor of 84)
2|42 — Divide 42 by 2 [because 2 is a factor of 42)
3| 21 — Divide 21 by 3 [because 2 is nof a factor of 21, but 3 is)
7

7 — Divide 7 by 7 [because 7 is a factor of 7 and not a factor of 3)
1

L BA=2 23]

o

. i
f_m Note: You will divide fhe given number by prime numbers only. |

Exerclse 3
Write the following as products of prime foctors.
1. 156 2. 255 3. 288 4. 172 5. 194 &. 200 7. 242

8. 250 9. 3046 10. 390 11. 18x39 12 &3x76 13, 76x27 14, &x5x183
Copy and wiita the comect numbars in the empty boxes

16. 144 = 2= 72 16. 168 = 2 =[]

= 2x[]= 36 = 2x[1=[]
= 2x=O=O==3 = 2x[I==3=
= O'x[T - O'=0O=0

Finding HCF using prime factorisation

Examples

Find the Highest Common Factor (HCF) of 18 and 30.

Solutio n

1.18 =

2x3x%x3

2.30 =

2x3x%x5

Note: The commo n prime factors are 2 and 3.

Highest Common Factors (HCF)=2x3 =6

6is the highest factor that can divide bot h 18 and 30.

Exercise 4

A. Find the HCF of these numbers.

1. 16, 24 and 40 2. 72, 40 and 36 3. 20, 30 and 40 4. 84, 48 and 36

5.30,40 and 75 6. 12,21 and 18 7. 12, 15, and 21 8. 18, 27 and 30

B. Find the HCF of the following numbers, using the factor method.

1.12,24 and 48 2. 15, 25 and 35 3. 20, 25 and 40

4.22,33and 44 5. 16, 20 and 24 6. 13 and 52

7. What is the highest natural number which divides exactly into 40 and 1007?

8. Find the difference between the HCF of 40 and 56; and the HCF of 27 and 63.
9. The highest common factor of two numbers is 2. The larger of the two numbers is 24.
The other number has 5 as one of its factors. What is the other number?

Unit 3

Common multiples of 2-digit whole numbers

Multiples of a given number are numbers that are formed by successfully
multiplying the

given number by counting numbers 1, 2, 3,4, 5,6 ...

Examples

Multiples of 3 and 5 are found here.

3x1=3,3%x2=6,3%x3=9,3x4=12 ...

Multiples of 3 are

3,6,9,12...

Multiples of 3 are

5,10, 15, 20...

Multiples of 5 are

Note: Multiples of a number do not end, so we use the sign (... ) to show that there
are still more.



Common multiple: If two or more numbers have the same multiple, such a multiple is known as common
multiple to the given numbers.

Examples

The common multiples of 2 and 3 are shown below.

Solution

Multiples of 2 are 2, 4,6, 8, 10, 12, 14, 16, 18, 20, 22, 24 ...
Multiples of 3 are 3,6, 9,12, 15,18, 21, 24 , 27, 30, 33, 36,...
Common multiples are 6, 12, 18, 24...

Note: the common multiples are also multiples of 6.

Exercise 1

A. Find the common multiples of the following.

1.15and 10 2. 20 and 30 3. 10, 15and 30 4. 18 and 36 5. 10 and 20
B. Write down the multiples of:

1. 2 between 11 and 17 2. 5 less than 24 3. 7 less than 30

List the common multiple of:

4.4 and 6 less than 20 5. 5 and 7 less than 8

6. 10 and 12 less than 80
7. 11 and 12 less than 140
8. 12 and 14 less than 90
9. 12 and 15 between 20 and 130
10. 12 and 16 between 140 and 200
11. 15 and 25 between 140 and 250
12. 15 and 16 between 140 and 260
13. 18 and 27 between 100 and 200

Exercise 2

Find the common multiples of these numbers.

1.15and 20 2.14and35 3.15and30 4.15and 45
5.20,40and 80 6.10,20and 30 7.12,18and 36 8.10and 15
Least common multiples

Least common multiple (LCM) of two or more numbers is the least/smallest of all
the common multiples of the two or more given numbers.

Least common multiple (LCM) is also known as Lowest Common Multiple.
Examples

Method 1 (common multiples)

1. Here the LCM of 10, 15 and 30 have been found.

The multiples of 10 are: 10, 20, 30, 40, 50, and 60

The multiples of 15 are: 15, 30, 45, 60, 75, and 90

The multiples of 30 are: 30, 60, 90, 120, 150, and 180

The common multiples of 10, 15 and 30 are 30 and 60

1. The LCM of 10, 15 and 30 is 30.

2. Here we find the LCM of 9 and 12.

Solution

Multiples of 9 are 9, 18, 27, 36, 45, 54, 63, 72, 81, 90, 99, 108 ...
Multiples of 12 are 12, 24, 36, 48, 60, 72, 84, 96, 108, 120...
Common multiples of 9 and 12 are 36, 72, 108...

Least Common Multiple is the smallest/least of the three common multiples.
LCM = 36

Exercise 1

Find the common multiples and LCM of these numbers.

1.12and 16 2.12and24 3.10and 12 4.15and 30

5.12and 18 6. 12and 15 7. 10,20and 30 8. 18 and 36

9.13 and 39 10. 10 and 15 11. 15 and 20 12. 14 and 35

13. 15 and 45 14. 10, 15 and 30 15. 12, 18 and 36 16. 20, 40 and 80
Examples

Here the LCM of 9 and 12 is found using other methods.






Examples
Study how the LCM of 48, 54 and &0 is found.

Solufion
1. 2|48 2. 2|54 3. 2|38
224 3|27 2[18
2[12 3l ale
2l 3ls als
sls B o
1
SdB=2x2x2x2x3 L Bd=2x3x3=x3 L0 =2x2x3x3
=Px I =2x =x X

Step 1: Write each number in the index form.
Step 2: Select the highest index power of the same bass. For 2, 2 is selected for 3, 3 is

sodacted.

- LCM of [48, 54, 36) = 2* x 3*= 432

Exercise 2

A. Find fhe LCM of thaese numbsars,
12 and 16 2. 20and 25 3. 40 and &0 4. 35 and 42
64 and 72 6. 30 and 45 7. 12,64 and 49 8. 34, 64 and 84

5.

B. Find the LCM of thase numbsars, using the foctor method.

1.
5.
2.

12.

1.

WEEK 5
FRACTION

16 and 32 2. 25and 3D 3. 1band 45 4. 11 and 33

22, 33and 11 6. 18, 35and 72 7. 22, &656,and 132 B, B0, 100 and 150
James, Joshua and John waved their hands at 10 minutes, 20 minutes and 30 minutes
inferval respectively. At what point will they all wave af the same fima?

Three machines using the same speed and accuracy maka 20, 25 and 50 punches
each fime. After each machine has completed a round, it starts again. At what
count will these machines be making the same number of punchas?

Three cars set off on a raoce. Affer 11 km, 22 km and 33 km, each car's siren comes
on. After what numiber of km will their sirens all be on af the same fima?

Mgod and Chioma countin 13's and 30's and their counts show on the computar,
Anyiime they have similar numbers, the computar circlas tham. What number is likely
o e their first similar number?

Whiat is the smallest weight that can be measured in equal amount of 12 kg,

21 kg and 18 kg?



m Equivalent fractions

Equivalent fracions namea the same amount. For example % % and % are exacty the
same amount. They all mean half. As g decimal, they are all 0.5. Therefore, multiplication or
division of both numarator and denominator by the same number gives equivalant fractions.

Examples

2x2 4x3 12
Gx2 10x3 a0

2 4
Thus, =, —
5" 10

and % are all equivalent frocfions

12-6-2
n+6=6
12 . 2
The lowest ferm for — is =
an 5

12 2

les,E:Eure’rhem of equivalent fraoctions.

Exercise 1

Copy and completa the equivalent froctions.

Y T - T



Exercise 2
Zive two equivalent fractions to each froction.

B 7 3 5 3
1. = 2. — 3. 5 4, - k. 5

3 z B 3 5
&, B 7. S 8. S 9 B 10. 5
Examples
Thess frocticns have been simplified.

2 +5=1 Thecommeonfactoris5 2 12°9=2  Tha commen factoris &

- 10+5=2 +5=4
To reduce or simplify a fraction fo is lowast temm you miust divide by the common foctor of
the numerator and denominator A fraction is in its lowest fem when both the numerator
and the denominator can no longear be divided by a common foctor

Exercise

Simplify thess froctions.

1. % 2. % 3. % a % 5. %
6. % 7. % 8. % 9. % 10. %
1. % 12. % 13. % 14. % 15. %

CLIEN comparing and ordering fractions

There are three methods that can be used to find out which froction is the largest or smallest

in a group of fraciions.

First method: Comvart all frocfions fo decimals and order them.

Second method: Use frocfion bars and see which is shoded most.

Third mathod:  If the denominators are the same, just compare the numeratons. The
fracfion with the largest numeraior is the largest.

O,




Examples

1. The fracfions % %. % are put in order, 2. Hara % %. % are put in order, stading
starfing with the largast. with the largest.
Method 1 Change tham fo Method 2 Show froction bars

decimal %: 0.20:

TEEET ]
2

1 _ -

1o02.2-068 3 [ T 1]

e s 046, 025 ; I |

thien 0.20. 4

2011 You can see at a glance

SﬂﬂlBDI'dGHS-T.?.E. 3 5 1

ﬂm'tﬂmmdmis?ﬁ.?
Put . 12 and - are putin order. starfing with the smallest.

This iz easy becouss all the denominators are the some. Remeamber, the smallest goas first.
The third mefhoed applies hare. & i the smallest, followed by 7, followed by 11.

S0, the orderis —, =, 1L
12 12 12
Exercise 1
Armange thesa fractions in ordar of size, starfing with the smallest.
1 4 @ 2 6 13 5 1 7 a3 21
L 35 % 2 5% m e T 4339
g 25 1 5 £ 5 2 ;. 222 g 291
3 12 4 7 21 3 o 5 5 10 2
13 7 3 11 4 2 1m 5 3 1 3 18
Pwws  *wvy e 1% % 5 oo
13 4 23 4 5 3 1M 11 1
3 55w W 537 5 Fnna



Exercise 2

Copy and put in the missing signs =, = of < in ploce of .

4 13 2 )

1. FDE 2. EDE 3.
5 —2 2 —4

b, EDE &. EDE 7.

By howr mmicinyy:

9. ianthsis% greater than %? 10.
3 5

11. s-ntl'hsmglessﬂmn E? 12

12 5 B 2
7T 4 w03
1 2 1%
T 8 gl

sighths is % lass than %?

tanths is % greater than %?

I convering fractions to decimals and vice versa

To convert frocticns into decimals, just divide the numerator by the denominator and odd

zaros until it divides equally.

=0.157

| =

=0.1464...

L
6
0.

154 is a confinuouws fraction

Examples
Hare % and % have been changed fo decimals.
1. 0.75 2. 016858
a0 LY
MY S
20 40
20 36
0 40
3 b6
3_-075 40
! 36
4 0

L1
o E_D.lnfrﬁf:

Jince a decimal also namas part of a whole number, every decimal can also be written as

a fraction.

To convert decimals to frocticns, you have got fo lock af where the last digit after the

decimal point is.



Examples

_1 _8 _17 _ 185 _ 33
1. I:II.TF_T 2. 0.85= 00 = 70 3. D.165= 1000 = 200
Exercise 1
Write these s a decimal froction. Round off fo the nearast thousandths.

1 2 4 23 =171
1. o 2. 5 3. — 4, i . —
6 L 7. 12 g 2 9. 2 0. 12

3 &3 i 14 A0
Exerclse 2
Convert thess decimals to frocticns. Then reduce each to its lowest ferm where necassary.
1. 0.005 2. 0.807 3. 0.126 4. 0.75 B. D.375
&. 0.4625 7. 0.18 8. 03 2. 0.184 10. D.5666

Unit 5 Fractions of quantities

When talking about fracfions, we say “of” but we mean “fimes” or “mulfiph”.

Examples

To answear the example of what is % of 60 mefres: By cancealling:
“Of" means fimeas : {LEr
Sﬂlﬂfﬂ]mhgsisjusllxmmhm E__}:Tmﬂ’rms=lx'|2nmhgs
: . 1 =12 mefras
s B0+ B)x1

121 =12 meims

Exercise 1
Find the value of the following.
1

o 5 . .
l-ﬁufll'rcur E-Eﬂflmmu’re 3. Ecﬁﬂﬁlrlms

a 1 1 1
I.E{:fl’runnﬂ E-Em"lhg 6-ﬁuf25kg
2 1 3 1
7. E{:TEE lifras 8 Em‘E.Em 2. 3 of 88.5 cm



Exercise 2
Find the whole numbsar of quantity for the following. The first one includes some workings.

%isﬂ-&cm: %c:-leln:m:EE-::m [ ]cm=3cmx=x3=108cm=1m#&cm

B 7. 1 7 .
I.Etsﬂﬂh:g a.ilsaikm d-ﬁtsldﬂ
5. 2 is6.25 6. L is 250 km 7. 2 so00

. 26 3 -z
8. What fracfion of

al 1miséascm b] BODmis 1 km c] &0 gis 1 kg?
Exercise 3
Word problems

1.
2.

L S

What is B hundredihs as a decimal?

In a sale, items cost % of their original prices. A television cost N30000 in the sale. What
was its original price?

Write down two frocticns that are equivalent fo one-ninth.

What frocfion is equivalent to 0,852

aj Wrila% krm im mefres b] % kg in grams
if 3 meires of fbbon are shared equally among 8 gids, ow much doas each gil get?

Write your answer as a decimal.
How many sbdhs equal one-thind?

WEEK 6&7
RATIO AND PROPORTION



CIE) Meaning of ratio, equal ratio and simplication (Revision)

Meunlng

Rafio is a comparison of two or more quantities that o . . o o o
are alike. The diagram below shows 12 buthons. . . o o o .
There are 4 red buttons and & blue butions

The rafio of red button fo all the buttonsis 41012 [4:12) [ ]
The rafio of blue buttons fo all the
buttonsis 810 12 (8 - 12)

The rafio of red butions o Blue butfons is
4108 (4:8)

The rafio of blue buttons fo red butfons is
Etod(d:4q)

The first window is half the height of the
second window.

The rafio of their heightsis 8 : 146

Equal [Equivalant) ratios

Ehadijah has 3 pocks of pencils

There are 4 pancils in each pack

Chidi also has 2 pocks of pencils

with same numbsar pencils

The rafio of the pock is 3 : 2

The rafio of pancils they have is 12 : 8
The rafio 3 - 2 and 12 : 8 are the samea.

They are called equal [equivalent] ratios.




Exercise 1
A. Write down the ratio of each pair of the following pictures.

PO T

TOkQ 14kg

B. Copy and complete the following statemenis. Y?Y?
The rafio of
1. blue facks fo black focksis & - 4
2. black tacks to blue tacksis [ ????
3. red facks to all the facks is [
4. black tacks fo red tacksis [ ????
5. all facks to black facks is [_]
é. red and blue facks to black facksis [ Y??Y

C. Copy and complate to give equal rafios. The first is done for youw.

1.3:4=-O02]:16 2 1:5-8:20 3. [ 1:5-8:20 4 2:[J=8:12
5. 3:_1-9:18 & 1:[_1=5:16 7.10:4=6:-"_1 8 1:[1=6:18
9. 9:-12=_1:4 10. []:20=6:40
Examples ;
Tlmc:-nnac’rnuTbaruf’rlmmin j;[=i; |:|=MK3=d5
is worked out hens. 60 4 -I-t'
The rafio of [ to 601is 3 1o 4. Therefore, rafic[d5lio s0is 3to 4
Exercise 2
A. Fill the boxas with the comect numbers.
1. heraioof 72to [l is3to 4. 2. Therafioof ] to16is 110 4.
3. Therafioof | fo00is 2 to 3. 4. Theratioof 80t [ Jisdto5
B. Find, in the simplost fom, these rafios.
1. 161012 2. 214027 3. 401035 4. 141018 5. 35t042
6. 2710 63 7. 50f070 8. 5dtoéé
. 25cm . 20em
A B C

Write down, in the simplast fom, thesa ratios.
2. ABto BC 10. ABfo AC 11. BC fo AC 12. AC to AB



Examples
Study how thase word problems ara solved.

Pencils are sold at 3 for #25. Kamisola
bought @ pancils. How much did she pay?
Solution

Pencll — 3 o

D
Pice — 25 [ ] »*"™—

& kg of comflour cost #80. How many
kg of comflour can Ali buy for #507
solution

Comfour - & [ |

Frice — an0 &0,

PER I e
3 _3x3 9 a2 \\‘ii_lI]:BDx%
25  25x3 715 PR L
Kemi paid #75 = A :

Al will buy 4 kg
Exerclse 3

Solve the following word problems.

1. Old newspapsars are sold & for 8200, How many can Bimbso by with #1 0007

2. Afroder sold 15 copies of a storybook and he received #4500, How much did 3 copias cosi?

3. A newspaper vendor earms #50 for every 2 papers hie sells. If he sells 50 papers, how
rmuch money will he eam?

4. &large pads of papar cost #1920, How many pods of papser can lmail buy for #6 4007

5. 24 cans of vegetable oil waigh 34 kg. What is the weight of 72 cans?

&. Mz Ghinigie bought 3 big buckets of #500. How many buckets can she buy for &2 5007

I oy
e
[ o e e e

Exercise 4

Shudy the figure on the right. From the figura, the ratio
of grey tored is 3 : 4. Find the rafios of these.

1. Redfo Grean 2. Groay to Yallow
3. GreyioBlue 4. Red o Blue N Green
5. Blue fo Green  &. Blue fo Grey | | | | | | | | Yellow

Exprass each of thesa as rafio reduced fo the lowast tamn.

1. 3cm: 35 cm 8. 12 groms : 48 grams

10. 75k . #2.00 11. 25 mins : 1 h 20 mins
Simplify thess as fracfions in their lowast tams.

123. 10cm: 3D cm T14. 18: 24 15. HUg:]%hg
17. 1242 18. 15 litres : 35 litras

m Application of rafio to real life situations

More problems Ianng ratio
When infomnation is given, ratio can be used to describe how it can be schwed.

?. 35:180
12. 150m: Tkm

16. #5.50 :N2.20

Examples
1. There are sevaral methods of solving the following word probdems: The ratio of gils to
boys in o closs is & - 5. There are 18 girls. How many boys are in the closs?

Method 1 Method 2
Zils : Bows zirls : Boys
5: b 5: b
18 : ] :—-Erv- = &
Ce=s=5D e

18=6=3 A
6_18 " T <18
= L 13-:1\5.;£wa
[ I-5x3 I
=15 ,
There are 15 boys in the closs 18: 15

2. A piecea of wood is 150 cm long. 1t is divided into two pieces in the rafio 7 : 3. How long is
each pieca?
Soluticn
A rafio of 7 - 3 means that one piece is mode of 7 paris and the second piecse i made
of 3 parts. Altogether there are 10 parts.
10 pearts = 150 cm long
1 part= 1580 cm <+ 10 =15 cm hong
Lipats=7 x 16cm=105cm long and 3 parts= 3 x 16 cm = 45 cm long.
The pieces are 105 cm and 45 cm respectivaly.

Exercise 1
1. The ratic of pupils fo feachars in a school i3 5 : 1. How many teachers are in the school
if the number of pupils is 1067
2. 5and and gravel are mixed in the ratio 4 : 3 to make povement. Intotal, 80 kg of sand
is used. How much grovel is used?
4. Watar and orange are mixed in the ratio 7 : 4. An amount of 36 om? of orange is used.
What volume of water is usad?



4. A paint mix uses red and white in the ratio 3: 10. 6 3/5 liters of red paint are

used. How much white paint is used?

5. A necklace has silver and blue beads in the ratio 2 : 3. There are 24 silver beads

on the neck lace. How many blue beads are there?

6. In a school gathering, the ratio of boys to girls was 4 : 5. There were 32 boys.

a) How many are girls? b) How many people were there altogether?

c) What is the ratio of i) girls to bo ys? ii) girls to total people?

7.2 000 is shared in the ratio 7: 3 between Faka and Osarentin. How much does each receive?

8. 2 kg of flour is shared in the ratio 4: 6 between Ololade and Chingere. How much does each receive?

9. The ratio of Mr Umo h'’s new salary to his old salary was 4: 3. If his old salary
was #57 000, what is his new salary?

10. 70 liters of petrol was shared in the ratio 1: 2: 4 among three drivers. How many liters of petrol will each driver receive?
11. Vanilla milk shake is made by mixing milk and flavoring in the ratio of 14 :1.
How much milk and flavoring is needed to make 3 liters of milk shake?

12. The ratio of the weight of Inyang and Onome is 5 : 3. The lighter person weighs 48 kg.
a) What does the heavier person weigh? b) Who is the heavier person?

c) What is their total weight?

13. Mr and Mrs. Shuaibu bought some shares for their three children Jumai,
Danladi and Kabiru in the ratio 7: 5: 3. If the total shares bought were 90000 units,
how many units did each receive?

14. Pro fits from a business are shared among Hakeem, Gafar and Eniola in the ratio 7: 2: 3.
a) What fraction of the profit does each person get?

b) If the profit shared was

7 350 000, find out how much each person gets.

Ratio and population issues

Examples

In Delta State, the money allocated to health care in one of its local government
areas with a population of 96 000 people is 192 000 000.

Here the ratio in naira per citizen is worked out. Solution

000: 192 000 000

000: 192 000 00 O

96: 192 000 (divide by 1 000)

1: 2000

Exercise 2

The money allocated for health care from Lagos State Government to some of the
local areas is listed below. Work out the ratio in naira per citizen. (Figures are not
actual.) LGA Population Money allocated

1. Ikeja 72 000 144 000 000

2. Mushin 45 00 0 97 000 000

3. Alimosho 30 000 65 000 000

4. Epe 28 000 60 000000

5. Shomolu 65 000 180 000 000

Examples

All the children in a community of 66 families add up to 110 children. Study how
to calculate the ratio of children per family.

Ratio of children per family

66 families: families: 10 children

families: 5 children

family: 1.6 children

1: 2

Exercise 3

Find the ratio of the number of children to the number of families in the different
communities below. Round up to the nearest whole number.

Community Number of families Number of children

1. Otu 53 123

2. Epe 38 120

3. Ajaji 64 185

4. Ute 110 328

5. Nkpitime 96 272

6. The total number of children in a village of 20 families is 125. Calculate the
ratio of children per family.

Birth rate: The number of births every year for every 1 000 people in the
population of a place.

Fertility rate: The number of children born per woman in a population.

Death rate: The number of deaths every year for every 1 000 people in the
population of a place.

Infant mortality: The number of deaths o f babies at birth or just after birth per 1
000 live-births in the population o f a place.



Examples

2 800 children were born in a Nigerian city with a population of 250 000. Here the
birth rate is calculated. Ratio of population to number of births

800

250

11.2

Therefore, the birth rate is

11 births/1 000.

If 1 820 children were born by all the wo men in town numbering 910, find the fertility rate. Study this answer. Ratio of the number of women to the
number of children born

=910: 1 820

1: 2

Therefore, fert ility rate is

2 children/woman.

1 890 people died in a year in a town with a populatio n of 63 000. Here t he death
rate is calculated. Ratio of number of peopl e to number of deaths

=63 000: 1 890

=1 000: 1890

63

=1 000: 30

Therefore, the death rate is

30 deaths/1 000 .

Exercise 4

1. In a new capital city established by a government, the population was 32000. If the total number of children born that year was
672, what was the birth rate?

2. If 1 845 children were born by all the wo men numbering 3 15 in a community, find the fertility rate.
3. A total of 2 002 deaths were recorded in a community with a population of 154 000. Calculate the death rate.
4. A total of 50 infant deaths were recorded among 500 live-births in a local government area. Calculate the infant mortality rate.
5. Find the total number of deaths in a city with a population 80 000, if the death
rate is 13/1 000.

Examples

The number of infant deaths recorded among 78 000 live-births in a constituency
was 1 560. Here the infant mortality rate has been calculated.

The ratio of the number of live-births to the number of infant deaths

=78 000: 1 560 = 1 000: 20

Therefore, the infant mortality rate is 20 deaths/1 000 live-births

In a year, the death rate recorded in a village with a population of 80 000 was 12
deaths/1 000. Here the total number of deaths in that year has been calculated.
Ratio of death rate

=1 000: 12 deaths

=80 000: 12 x 80

=80 000: 960 deaths

Therefore, number of deaths = 960

Exercise 5

1. If 1 845 children were born in a year in a city with a population of 123 000,
calculate the birth rate.

2. If 1 890 children were born by all the wo men totaling 135 in a village, what is
the fertility rate?

3. Assume that 2 448 people died in a year in a local government area with a
population of 136 000. Find the death rate.

4. A total number of 6 364 children were born in a year in a village with a
population of 172. Calculate the birth rate.

5. Work out the number of deaths in a camp with a population of 672 000 if the
death rate was 32 deaths per 1 000.

6. The fertility rate in a settlement was 6 children born per woman. Calculate the
number of children born by all the 1 792 women in the settlement.

PROPORTION

Stud y these statements:

The cost of 1 pencil is 10.00

Then the cost of 4 pencils is 40.00

Likewise the cost of 12 pencils is 120.00

As the number of pencils increases the cost also increases. The ratio of number of
We say, proportion is an equation showing when two ratios are equal.

For example, 1/10=4/40

Since 1: 10 =4: 40

We can then say that the cost of the pencils is in direct proportion to the number o f pencils.



Examples

1. The cost of five pairs of shorts is

1 340. Find the cost of eight pairs.

These workings show how this word problem is solved.

Solution

5 pairs of shorts cost #1 340

1 pair of shorts costs #1 340/5 [Divide N1 340 by 5] =268

8 pairs of shorts will cost #268 x8 [Multiply the cost of one pair by 8]

If 1 820 children were born by all the wo men in town numbering 910, find the fertility rate. Study this answer.
Ratio of the number of women to the number of children born =910: 1 820

1: 2

Therefore, fertility rate is 2 children/woman.

1 890 people died in a year in a town with a population of 63 000. Here the death
rate is calculated. Ratio of number of people to number of deaths

=63 000: 1 890

=1 000: 1890

63

=1 000: 30

Therefore, the death rate is

30 deaths/1 000 .

Exercise 4

1. In a new capital city established b y a government, the population was 32000. If
the total number of children born that year was 672, what was the birth rate?

2. If 1 845 children were born by all the wo men numbering 3 15 in a community,
find the fertility rate.

3. A total of 2 002 deaths were recorded in a community with a population of 154000. Calculate the death rate.
4. A total of 50 infant deaths were recorded among 500 live-births in a local
government area. Calculate the infant mortality rate.

5. Find the total number of deaths in a city with a population 80 000, if the death
rate is 13/1 000.

Examples

The number of infant deaths recorded among 78 000 live-births in a constituency
was 1 560. Here the infant mortality rate has been calculated.

The ratio of the number of live-births to the number of infant deaths

=78 000: 1 560

=1 000: 1560

78

=1 000: 20

Therefore, the infant mortality rate is

20 deaths/1 000 live-births

In a year, the death rate recorded in a village with a population of 80 000 was 12
deaths/1 000. Here the total number of deaths in that year has been calculated.
=1 000: 12 deaths

=80 000: 12 x 80

=80 000: 960 deaths

Therefore, number of deaths =

960

48

Exercise 5

1. If 1 845 children were born in a year in a city with a population of 123 000,
calculate the birth rate.

2. 1f 1 890 children were born by all the wo men totaling 135 in a village, what is
the fertility rate?

3. Assume that 2 448 people died in a year in a local government area with a
population of 136 000. Find the death rate.

4. A total number of 6 364 children were born in a year in a village with a
population of 172. Calculate the birth rate.

5. Work out the number of deaths in a camp with a population of 672 000 if the
death rate was 32 deaths per 1 000.

6. The fertility rate in a settlement was 6 children born per woman. Calculate the
number of children born by all the 1 792 women in the settlement.
PROPORTION

Stud y these statements:

The cost of 1 pencil is

10.00



Then the cost of 4 pencils is

40.00

Likewise the cost of 12 pencils is

120.00

As the number of pencils increases the cost also increases. The ratio of number of
We say, proportion is an equation showing when two ratios are equal.

For example, 1/10=4/40

Since 1: 10 =4: 40

We can then say that the cost of the pencils is in direct proportion to the number of
pencils.

Examples

1. The cost of five pairs of shorts is

1 340. Find the cost of eight pairs.

These workings show how this word problem is solved.

Solution

5 pairs of shorts cost #1 340

1 pair of shorts costs #1 340/5 [Divide N1 340 by 5] =268

8 pairs of shorts will cost #268 x8 [Multiply the cost of one pair by 8]

Exercise

1. A farmer has enough hay to feed 9 horses for 10 days. How long will the same
supply of hay feed 6 horses?

2. If 24 workers can build a jetty in 15 weeks, how many workers will build the
Jetty in 12 weeks if they are working at the same rate?

3. When a packet of chewing gums is shared among 30 children, each child gets 8
chewing gums. How many chewing gums will each child get if the packet is shared
among 40 children?

4. A driver travels 80 km/h and completes a journey in 3 hours. How long will it
take to complete the same journey if the speed is 120 km/h?

5. A fence can be built by 10 men in 7 days. If the fence is to be completed in 5
days, ho w many a) men are required in total? b) More men are required?

6. 40 children can eat a bag of rice in 8 days. How long will it last 5 children?

7. A plantation of palm fruits can be harvested by 20 men in 10 weeks. Each man
harvests a fixed weight of palm fruits in 1 week. Find how many men can harvest
the palm fruit in: a) 8 weeks b) 5 weeks.

WEEK 8

TOPIC: ADDITION AND SUBTRACTION OF NUMBERS, DECIMAL AND

FRACTION

BEHAVIORAL OBJECTIVES: At the end of the lesson, pupils should be able to:

identify mixed numbers and imp roper fractions

add and subtract mixed numbers solve mixed operations of addition and subtraction of fractions
solve word problems involving addition and subtraction of fractions

2 1 2 1 CONTENT
/6 + /6 = <+ 1 = 3/6
6
42/6 +2%=622 1 :63/6
2 1 —_ -
%-% = 21 -y
6
Simplify 41/, — 31/, (NCEE, 2012)
Lets find the LCM of the denominator
41/, -3, 2 2 3
1 3-2 31 3
6 1 '1 =2x3=6

Lets the numerator and whole number

1Ys



Examples

Study how thase haove been simplified.

1. 'IE—lg = 'I+E+1+E

3 &
2 5
—]+I+E+E
=E-|'i—E
& 6 danominabor
=E-|'E
: ; Nofte:
3 _a4 12
=2+1+= =Lt
5 12
2. 50 22 _5_ 2412
3 4 3
1 2
=3+ 13
'
=3+33
12 3-8
et
N2+3)-8
2 12
0 16-8_ 57
Tz 13
Exercise
Work thesa ouf.
1. 12 2. 21,43 3. a3 5t
4 3 7 4 1 4
5. a2 41 g 3,3,5 7. Pzl at
8 2 E 4 8 5 10 10
2 1 1 11

Rawrite the mixed numbers as whole numbers and fracfions

Change each fraction to equivalant froction with the some

4 3342
3 2

8. s2i2li3l
4 3 8
2 3

12 5=-2=
3 2

{IIE) vixed operations of addition and subtraction

Examples

1. Study the methods fo find 3= +1

Method 1
Step 1

2 3
Z_3=
5 4

Find the LCM of their denominators. Here the denominaiors are 2, & and 4.

L LICMof 2, 5 and 4 is 20.






Step 2

1 .2 _3
I—+1=-3=
275 "1
=3+%+1+§—3—% Rewrite the mixed number in the expanded form.
= |EI—1—3]+1+E—E
2 5 4
10 & 15 1 10 2 & 4 16
= l4—0t—- — Fromstep labove - = —, == — and —=—
20 20 20 2 20 5 20 4 0
_1.]0+8-15
- 20
3
= 1+—o
20
12
20
Method 2

Step 1
Write the miked numbers as improper froctions Le.

1 .2 a ¥ 7 15

Rty

Step 2

Write the fraction fo have common denominators i.e.

r 7 15 0 28 75

TO+28-T75
20

QBE-T75
20

23
20

-1
=155



3 _4 a
2. Mow study how 1EE—TE+ HI has been evaluaied.
Mathod 1 Mefhod 2
3 4 3 3 4 3 &3 39 15
125-157% -5 3% =% 5 1
- 12_%_1_%_3_% LCM is 20
_ 252 156 75
3 4 3 T 20 0 20
=[2-7-3 + =-=-=
[ 9 5 5 4
252 -156-75
12-16-15 = —
=M2-10) + ——— 20
| 0) —
21
12-146-15 —_—
= 2 + —
20 20
- 12-16-15 1L
=1+1+ = 70
=1+ 2W+12-16-15
20
=1+ 32-16-15
20
-1 +1ﬁ—15
20
1
= l + —
20
1
=1—
20
Exercise
Evaluata the following.
1. 12E+d£—15i 2. Eg—di—ﬁl 3. EE—EEHll
5 5 5 4 8 2 & 3 1z
4 1 3 1 4 .1 3 ¥ .3
4 1 o 1 1 2 7 1 3
?. FE+]E—EE a- ]QE+]E+2§ ?- HE_EE_EDE
1 1 3 a7 a 1 2 1 @ 1 1 1
lu ]T_EE_".I_]E ll. ]T+2;+3T—ﬁﬁ 12. HE—EE—E;—-&I

m Word problems on addition and subiraction of fractions

Examples
This solulion finds the sum of 2% and d%.
Solution
1 3 1 3
23"‘ dE— 2+E+lﬂ-+g
1T 3 5+9

_2+d+3+g—ﬁ+? I.CMHEGME—]E
_ga 414
=645 =645

Shudy the following soluticn to this word problem: Sumbo worked 2% hours on Monday,

4% on Tussday and 'I% hours on Wednesday. How many hours did he work aliogeathar?

Soluficn
All the hours must be added together

2 1 .1
Altogether, he worked for = [EEH’«EHE] hours

2 1 1
= + — e i
2+4+1 +3+d+2

B:3+4
12
17 5

~ 17 _ 5 _gh
_?+] _I"+1_|2_E|]2hcurs

LCMof 3, dand 2= 12

=?+

Nkechi spent 5 of her pocket money on rice, and  on chocolate drink. What fracfion
of her pocket mongy is lefi?
Solufion
Lat 1 represant the pocket money.
Fractional part of the pocket money spant on nce and soft drink
Ll
3 4 12 12
7 12 7 5

. Fraction of her pocket money left = ]'ﬁ=1__-|2= =



Exercise
1. Akin used 105 fins of grey paint and 63 fins of yellow paint. How much more of he
grey paint than yellow pant did he uss?
2. Whatis the sum of 137 and 5:= and 47
What is the difference between ?% and 4%?

What is the difference between m% and the sum of 3% and 5% ?
Out of % ke away ;_

Find the fotal value if 2% is added o the difference between 5% and ;r%.

7. Find the total value i 5% is sublracied from the sum of 3; and d% .

8. Sublact 3% from a%_ Find the fotal value if z% is further subfracted.
1 1 3
2. Dt of 12 m of a ibbon, Yetundea cut off dim. Mgozi cut off 25 and Aminat cut off 31

m. What fracfion of the ribbon is kefi?

LAl U O S

10. By how much is the difference betweaan 3% and 4% greater than %‘?

WEEK 9

TOPIC: MULTIPLICATION

BEHAVIORAL OBJECTIVES: At the end of the lesson, pupils should be ab le to:
multiply 3-digit by 3-digit numbers

Multiply 4- and 5-digit numbers by 1-digit numbers

Multiply 4- and 5-digit numbers by 2-digit numbers

Solve word problems on multiplication of who le numbers

CONTENT

MULTIPLYING 3-DIGITS NUMBER
Examples

1 2 40
+ 117 8 6 0
1 24 0

1 4 3,84 0

12 4 0 4

12 4 6 0 4




Exercise

Simp lify these.

1.5302 xx 25 2. 33 648 xx 55 3. 74 629 xx 48 4. 9 988 xx 37

5.68 305 xx 94 6. 14 736 xx 66 7. 7 239% x 39 8. 24 361 x 87

9.6 783 xx 94 10. 32 588 x x65 11. 17 430 xx 76 12. 5 899x x 55

Word problems

Examp les

Stud y this example to find out how the following word problem was solved:

A poultry farm produces 2 568 eggs a day. How many eggs will it produce in 28

days?

Number of eggs produced per day = 2 568

Number of eggs produce in 28 days = 2 568 x28 eggs

=2568x28

20544=2568%8

51360=2568 x 20

71904 eggs

Exercise 1

1. There are 125 rows of chairs in a theatre. Each row has 135 chairs. How many chairs are there in the theatre?
2. The net weight of a bag of sugar is 4 742 g. Find the net weight of 26 bags of sugar.
3. A drum holds 224 litres of water. Find the amount of water in a tank filled 35

times with the d rum.

4. A man earns 95 350.00 a week. How much will he earn in 37 weeks?

5. A book has 145 lines per page. How many lines are there if the book has 125 pages?

MULTIPLICATION OF MIXED FRACTION

Examples
1. 61 x22 16,12 _64_q1p4 2. 4 0=3 _71
3 5 3 5 5 2 5 5 -
Exercise
Simplify thess.
1 1 2 4 3 2 3 2
1. 'IEE:{FE 2. -IBEK-IUE 3. E'IE:{'HE 4, EEJxlig
1 3 1 3 & 5 12 1 1
5. 'IEKE:{EE . 'IEE}:H? T 'IE-E:{EIE a. EEH]EE
L 2 2 o4 3 M. 7 12. 5
2. ?E xﬂ'ix'll:lg 10. 33}::'?”:{64 2?&]? EKE]

5 7 2
13. ?1—..x';'uf: 14. QHEE 16. 7xQ=33
. ¢



{IIE3) wutipiication of decimals by 2-digit numbers

Whan multiplying decimals by 2-digit numibers:

Mulfiply the decimals the same way as with whole numbers.

The decimal point moves in muliplication. Count the numbser of decimal places in the
probdem and use the same number of decimal ploces in your answet,

\, v
Examples
1. 1621 xbb= 1621 2. Bl1.6x312= 81.56
x 5é& x 312
There are two QT2 Thers is only one 18632
decimal places here + 8371050 decimal ploce herg 8140
P077a +244800
Exerclse

Solve the following.
1. 21.59x 82 2. 31.63 = 47 3. 63.86 =64 4. 243932 5. 1537 =44
6. BH.6B x &7 7. 31.324 =14 8. 19415 =22 9. 041586 10, 835249
11. 91.26=x723 12. 94.1 x 584 13. 37 x50.28 14, 93 = 65696

m Multiplication of decimals by decimals

Examples

2B8T6x31= 2876 Mulfiply as if both are whole numbers i.e.
3.1 28.76x 3.1 as 2876 = 31
2876 28.74 has 2 digits to the nght of the decimal point.
B&2B0D 3.1 has 1 digit fo the right of the decimal point.
LR AT S0 2 digits + 1 digit = 3 digits.
Therafora the answer will have 3 digits to the right of the decimal point.
L 28.76x 3.1 =80.156

Exercise 1
1. 26.3=49 2. 10.4:=18.7 3. 21.3=19.6 4, 472=31.4
5. b6.5x38.3 6. 20.38=11.2 7. 11.62x15.8 B. 8359207

9. Q582224 10, 27x39=x568 11. 1223x5T7x24 12 183x98x62
13, 683x49=72 14, 556=x32x891 15 B8.24x62x56

Exercise 2

Word problems

1. A rectangular field is 147 metres long and 126.7 metres wide. What is its area in square metres?
2. Find the cost of 36.6 kg of beef at 314 per kilogram.

3. The net weight of a packet of sugar is 474.2 g. Find the total net weight of 26 packets of sugar.

4. A keg holds 22 .4 litres of water. Find the amount of water in a drum filled 40 times with the keg.

5. The propeller plane flies 26.512 kilometres per hour. Calculate the distance it can cover in 2 days.



IE oivision of 4-digit and 5-digit whole numbers
by 2-digit numbers

Examples
1. ThHTU
456
12| 647
—dEl-l In this case:
Y 65472 is known as the dividend (i.e. the number to be divided
-&0 by another numiber)
79 12 is known as the divisor
_7 9 548 iz known as the guofiont.
. Thus 5472 + 12 = 456 Gr%:dfxﬁ
2 TThThHTU
3602
1?| 51064 Steps io follow
51 Divide &1 by 17 o get 3
T00 Put 3 directly on fop of 1
_85 Multiply 17 by 3 to get 51,
TE & Subtract 51 from &1 fo get 10
153 Bring down O in the first row, fo have 100
i Put & directly on fop of 0
3 j Multiply 17 by & to get 85

Subiract B85 from 100 to get 15
""" Bring down & in the first row, fo have 1546
s 61064 = 17=3592 Put @ directly on fop of &, stc.

WEEK 10

TOPIC: DIVISION

BEHAVIORAL OBJECTIVES: At the end of the lesson, pupils should be able to:
divide 4- and 5-digit whole numbers by 2-digit numbers correctly

divide 5- and 6-digit whole numbers by 3-digit numbers correctly

divide decimals by 2- and 3-digit whole numbers

divide decimals by decimals.

CONTENT



3. Here 10493 is divided by 37 and the remainder is found.

TThThH T U Divide 104 by 37 fo get 2
283 Put 2 directly on fop of 4
37[1040 Muttiply 37 by 2 fo get 74
_?dl Sublract 74 from 104 fo get 30
109 Bring dowmn @ in the first row o get 300
Bt Divide 300 by 37 fo get
Mutfiply 37 by 8 fo get 206
13 Subfract 296 from 309 to get 13
-111 Bring down 3 in the first row fo have 133
2 2 —= remainder Divide 133 by 37 fo get 3
Mulfiply 37 by 3 fo get 111

22 mow stands as the remainder
since it is loss than 37

FIEFH:B]DT;E = 3*? = 2&3 remainder :!*2
Dividend Divisor SQuoliont Remairdar
Exerclse
1. Divide 6572 by 53 2. 22016 = 43 3. BAED = 1 4. 5680 + 37
B 378410 6. 8480 =10 7. 26028 + 24 8. Evaluoie 4248 = 35
2. Simpilify giving your remaindar in whola number
a) 4236 - 18 b) 02538 = 45 c] 14029 =+ 36 d] 94543 = 32
IIE3 oivision of 5-digit and é-digit whole numbers
by 3-digit numbers
Examples
1. IThThH T U 2 HThTThThH T U
254 2 671
1?3|d3l}d 23 | & 2 7 & 5
_346 l 470 |
034 167 &
B &5 -1 410
509 1T & &6 8
502 -1 &6 4 5
..... 2 3 5
-2 3 b



Exercise

1. Whatis 26035 + 212 2. Divide 147 626 by 445 3. Simplify 38 375 by 307
4. Divide 23025 by 305 5. Divide 74175 by 989 &. Divide 121401 by @87
7. Divide 501015 by 635 8. Whatis 354146 + 589 2. 108331 + 397

10. What is the quotient if the dividend and divisor are 2014 120 and 405 respactively?

CLZER pivision of decimais by 2- and 3-digit whole numbers

Examples 2 HT U LD
)
31.75 -6 4
25|=:|3. R
-3’5I ~22 4
18 7
179
-17 5§ 160
1 2
T892
-1 12 “1932
5
Mote: You need fo

ij divide decimals as with whole numbsars
il place the decimal point in the answer direcfy above the decimal point in the dividend. |
.

"y
3. H T U t
1 3 .2185185
EII'I_g 5 ] 0 O 0 0 0 You can put exira zeros fo
2 7 I the right of any
8 decimal without
-8 1 . .
- & changing ifs value.
-5 4 e.g.09 =090
5 0 —
-2 7 - 0900
2 3 0 = 0.Q000
-2 1 & = 0.Q0000
4 0
1 3 5 o et
5 O
-2 T
2 3 0
-2 1 &
1T 4 0
-1 3 5



Mote: If we confinuad the division, the “185%" in the answer will never teminata. h

The answer will be 13.2185185185185. ..

[...shows they confinue). The answer will be writien comectly as 13.2185.
hﬂmdcﬂs on 1, 8 and 5 show that these numbers will never taminate.

13.2185=13.2 +  comect 1 place of decimal.
-13.22 » comect 2 places of decimal.
-13.219 — comect 3 places of decimal.
- 13.2185 — comect 4 places of decimal.

13.2185 may also be written as 13.2 185 indicafing that 1, & and 5 are repealing digits.
Some ofher examples of repeafing digits are:

%= 0.272727... — 037 = 0.77 % — 0.166666... = 0.14=0.T%

% _088888.. -08 -038 % —0.833333.. -0.83-0.53

7 . _

5=0777.. =07 =07

Exercise

1. Divide 84.55 by 25 2. Divide 555.2 by 36

3. Simplify 786.45 + 49 4. Simplify 147.05 + 85

5. Simplify 72.384 + 94 6. Evaluate 39.214 + B&

7. Eind the value of 987.5 = 790 8. Divide 132.68 by 124

9. Divide 139.75 by 215 10. Simplify 152.32 by 28
Unit 4 Division of decimals by decimals

When dividing decimals by decimals:
ij change the divisor to g whole number by muliiphying by 10700 or 1000
i) then muliiply the dividend by the sams numbe



First Term Mathematics E-lesson Note

Examples
56 =10 =54 When you mulfiply a decimal by 10, the decimal
475 = 10= 475 point moves one place to the right.
0.84 » 100 = 84 When you mulipty by 100, the decimal
0.98 = 100 = 25 point moves two places to the ight.
Exercise 1
By what numbsar should the divisor and the dividend be multiplied?
1. 0.9fZ33s 10 2 17.7 <+ 0,03 100 3. 372+054 4. 37.2 = 00&
B. 37.2 = 0.00& 6. 408 + 0008 7. 14.35 = 0.05 B. B4A=+1.2
2. 03656 = 0.6 10. 0.189 = 0.09
Fyammnlas
Examples

0.006273 + 0.051

For the divisor [0.051) o become a whole numbsr then 0,057 must have its decimal point

moved 3 places fo the right, or 0,051 be multiplied by 1000,

ie. D.QEL,: 0.61.0= 0561 =51

of  0.051 = 1000 =051 =51

Similarty ¢
D@E 73=006.273

Mote: Afier fhe movement of the
decimal points in both dividend
=6.273 and diviscr, all zeros before the first

or  0.006273:=1000=006273 sigrificant figure i be cancellad.
=6.273 . y

Hence: 0.006273 = 0,051 becomas §.273 = &1

0.123
51 6.27 3
-0
& 2
5 1
T17
-1 02
3
15 3
153 Hence: 0.006273 + 0.051 = 0.123
Exercise 2
1. Divide 26.712 by 6.3 2. Divide 183.61 by 4.3 3. Divide 3.75 by 0.04
4. 0225+ 04 5. 7497 + 49 6. 0.783 + 0.058
7. 0.26712 = 6.3 8 2331126 9 324=000 10. 0.0783 = 0.058
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