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Preface

This textbook, Mathematios for Secondary Schools 18 wintten specifically for
Fortn Che students in the United Republic of Tanzania. The book is prepared
in accordance with the 2005 Basic Mathematice Syllabue for Crdinary Level
mecondary Education Form -1V isaued by the then,

Ministry of Education and Vocational Tramning (MoEVT).

The book consiats of twelve chapters, namely Concept of mathematica, Numbers I,
Fractiona, Decimals and percentages, Metric unita, Approximations, Introduction
to geometry, Algebra, Mumbers [1, Ratios, profit, and loss, Coordinate geometry
as well a3 Perimeters and areas. In addition to the contents, each chapter containa
activities, illustrationa, and exercizes You are encouraged to do all the activities
and attempt all questions in the exerciges. This will enhance vour understanding
and developtent of the intended competencies for this level.

Tanzania Institute of Education

| | VAT IZWATICE "0 ONZ el 3 @ U =R VR




Concept of mathematics

Introduction

Mathematics is all around us. Almost evervihing we do imwoives mathematios.
Mathematics is applied in various flelds and disciplings such as scignee,
enginearing, social studies, economics, and many ofher applications. Monerous
devices siuch as mnbile phones, computers, televicion sets, and satelfites are
desicned and manufactured on the basis of mathematical mowledgs. In
this chapier, vou will learn about the meaning of mathematics, branches af
mathemafics, relafionships between muthematios and other subjects, and
® imporiance af studying mathematics. The conpeiencies developed through
learning mathe mafice will enabie you to apply mathematics imowledge and
gidils to sofve daily life problems related fo various things including food,

sail, sporis and games, saving mangy, and entrepranenrship.

Meaning of mathematics

The word “mathematics’ comes from the Greek word “miatheria’, meaning “which
i3 learnt’ or “science, knowledge orleaming’ . Mumbers, measurements, shapes of
physical objects, and equations form a amall part of it Mathemnatica can be thought
of as the science of the structures, orders, patterns, and relations that has evolved
from elementary practices of counting, measuring, and describing the shapes of
objects. Mathematica can alzo be thought of az a language of acience because by
using mathematical reasoning, one can develop an insight and be able to predict
nature. It has the ability to provide precise expreasion for every concept that can
be formulated using mathematical symbols and structures.

Mathematica is termed aa the “(Jueen of science’, “the acience of all sciences’, and

‘the artof all arts™. The kmowledge and skills of mathematics play a crucial role in
understanding the contents of other subjects, both sciences and arts.

A ~
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Branches of mathematics

Mathematics can be categorized into different branches depending on the level of
the learners. At a lower secondary level, the following are some of the branches
of mathematics:

(a) Arithmetic

(b Algebra

() Ceometry

{a) Arithmetic

Arithmetic iz a branch of mathematicathat deals with properties and manipulations of
numbers. Mani pulation of numbers iz achieved through the use of basic mathematical
operations, namely: addition, subtraction, multiplication, and division.

{b) Algebra

Algebra is a branch of mathematics in which arithmetic operations are applied o
avimbola rather than speci fic numbera. The symbola or letters in algebra represent
quantitiea with no fzed values, commonly known as variables.

@ ic) Geometry

The word geometry was derived from the Greelo word "Geo’, which means ‘earth’
and ‘metry’, which means ‘measurement’. Geometry 18, thersfore, a branch of
mathematics which deala with the study of the sizes, shapes, positions, angles, and
dimensiona of different phyvsical objects. In gecmetry, properties of pointa, lineg,
planes, similarities, congruence, and shapes of different regular objects are studied.

Activity: The concept of mathematics in daily life

Ferform the following tasks individually or in groups:
1. Identifyten activities which use the concepts of mathematica in daily life.
2. Identify any ten dailv life activities which do not involve mathematica.
3. Write T for a true statement and F for a false statement:

(a) Some activities like cooking do not involve mathematics concepts.

(b When you want to cross a road, you have to do some mathematics.

() Language subjects do not need mathematical knowledge at all.
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Relationship between mathematics and other subjects
Mathematics 13 related to other subjects in a very unique way. The relationship
between Mathematics and other subjects iz briefly dizcuszed belowr:

Mathematics and agriculture

Agriculture i3 closely related to mathematics. For example; when farmers want to
bty aeeda, they need to understand the ratio of seeds that 13 sufficient per piece of
land. =imilarly, the detenmination of the number of bags of fertilizers needed per
acre requires one to do some calculations. In these two examples, mathematica
enables farmers to avold wastage of financial resources by purchasing only the
required amount of inputs. hMathematics i3 also uzsed in agriculture to determine
the suitable amount of water to be used in irrigation, and the spacing betwesn
seadlings to get optimal yields. Similarly, mathematics i3 uzed to determine the
investment, expenditure, and savings in culfivating a specific crop, dividinga piece
of land, calculating the cost of labour, and so forth.

Mathem atics and hiology

There 13 a direct relationship betwreen mathematics and biclogy For example;

normal animal weighte, calorific wvalue, rate of respiration, nutritive wvalues of
@ food, and transpiration are few quantities in biology that can be calculated using

mathematical concepts. Mathematica can also be applied to estimate the number

of blood cella present in the body, measurement of blood presaure, and counting

gex chromosomes, among many others.

Mathematics in business and comm erce

Mathematics lies at the heart of business and commerce ag all the commercial
principles depend on the underatanding of the wave numbers worls, how they interact
with reality, and how certain equations would normally have simple solutions. If a
buziness person wants to succead in any business, he or she must understand the
mathematics behind the investtnent he or she wants to make. All banks and other
financial inatitutions operate using some well-established models which primarily
involve the concepts of mathematica.

Mathematics and chemistry

With the concepts and akills from mathematics, the molecular weights of organic
compounds can be calculated. Mathematics 1z also used to measure the constituents
of mixtres and chemical compounds, calculate empirical or molecular formulas,
balance chemical equations and electronic configurations of atoms of elements,
and many others.

A <
®
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Mathem atics and geography

Ceography requires mathematical calculations to find the distance from one place
to another, to find gradients, and to find altitudes of hilla and mountains. Through
mathematical calculations, the layout of areas can be predicted. Geographical
locations of different places are determined uasing latitudes and longitudes, which
can be measured and manipulated using the concepts of mathematics. Thereareao
many other concepts in geography that need mathematics for easy understanding
and computation.

Mathem atics and history

In history, mathematics helps in determining and calculating historical dates. For
example; the duration of different colonial riles 1n Tanganwala and Zanzibar,
and the titne faken for the first and the second World wars, Also, mathematics is
uzed in history to determine or eatimate dates and ages of foasila by using some
mathematical principles, such as carbon-14.

Mathematics in information and communications technology

The information and communications technology (ICT) 13 strongly related with
mathematics. Computer programs, application, sof twares, and different computer
languages are imposaible without mathematica. All the computer and mobile parta
are aszembled using advanced mathematics techniques.

Mathem atics and literature

Literature might be seen as a far cry from mathematice. But, mastering basic
atithinetic can enable a student to better understand fiction. For instance, determining
the number of words per sentence, the number of sentences per paragraph, and
the number of paragrapha per page require the knowledge of mathematica. The
linear and logical thinking used in mathematical problems can also help a student
to wiite more clearly and logically

Mathematics and music

In music, mathematics can be used to develop, express and communicate ideas.
Mathematics can help to explain how strings vibrate af certain frequencies, and
hoar sound waves are produced to give desired beats.

Mathematics and physics
Fhiysica involves the atudy of laws, principles, and theorema which are expreased by
mathematical formulas. In order to understand howr to apply the formulas to solve

I
®
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some phyaical problema, the knowrledge of mathematics i3 needed. All the quantities

in physics are expressed in numbers, and units which have to be mamipulated using
the concepts and skills of mathematics. Forexample; to determine the velocity of
a moving object, one haz to measure the units of dizplacement and time, by using
the kmowledge of mathematica. Also, the understanding of complex numbers iz a
pre-requizite to leamn many concepts in electronics.

Mathem atics in sports and games

Mathematica iz important in all forms of competitive sports and games organized fo
improve physical abilities and skilla while providing entertainment to patticipants
and fans. Examples of such sports and games include football, netball, plaving
cards, athletics, and golf. The winners are determined by counting the scores
written in numbers. Also, the positions of plavers in some games such as football
are determined by numbers.

Importance of mathematics

The following are some importance of mathematica:

11 Mathematics for brain development

@ Mathematics provides an effective way of building mental discipline and

encouraging logical reasoning and mental vigour It ig scientifically proved
that, students who solve mathematics problems in their daily life have higher
logical thinldng sldlls than those who do not solve mathematics problema.

(i1}  Mathematica in finance
Uzsing mathematica, it i3 easy to make financial budget by calculating how
much money yvou have and how much you can spend. You can also calculate
expenses, profif, lozs, and loans.

(1ii) Better problem-aclving skilla
Froblem-golving 13 one of the most important skills in life. Mathematics i3
one of the most effective ways to increaze analytical and logical thinking,
which helpa ug to become better problem aolvera,

(iv) Mathematics in food and human nutrition
In food and human nutnition, mathematics can be used to estimate the quantity
of food varieties to be consumed fora proper balanced diet Wath the concept
of mathematics, we can determine the amount of food required daily in order
to get enough fats, proteins, carbohydrates, and vitamins, among many other
nutrients. Mathematics can also be used to determine the amount of each

ingredient required in a meal.
<
il
®
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(v)  Professions and occupations
In moat careers, emplovers want to employ people who can solve complex
problemsa. If someone i3 good atmathematics and has a keen ability to solve
com plex problems, he orshe iz ata better chance of being employed for many
good joba ranging from engineers, medical doctors, bankers, scientiats, and
economists, o menton a few.

{vi) Time management
Time management i3 a kev to aucceas for evervone. Therefore, we have to
be more careful in time management. Mathematica helps us to calculate the
time that we spend in every activity 80 as to make wise decizion on how we
Can manage time effectvely

(vii) Money saving
Mathematics helps ua to calculate how much money we can lose by buving
some stulf or how much money we can save by avording buving unnecessary
stuff. To become a succezsful business person, one has to take and calculate
fmancial risks before investing money in a certain project.

{viil) Entrepreneurship
Mathematics skills encourage probletn-solving, self-reliance, and empowering

@ individuals to solve their problems so as to enhance entrepreneurial skills.

For example; people who deal with financial transactions and money transfer
need mathematical skills. These include people who worlt in banks, mobile
money transactions, kKosks, stores and other businesses.
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Chapter Two

Numbers 1

Introduction

In the early stages, numbers were infraduced to refer to abjects, symbaols
as well as words, In this chapter, you will learn about base-ten numeration,
matural, and whole mumbers, You will alse learn about aperations an
whale numbers, factors and multiples af whaole numbers, and integers.
The compelencies develaped in this chapier can be applied to count and
measire ik a variety of situations. For example; a carpenter uses numbars
in measuring lengihs of the pieces af wood while a class teacher uses
& mimbers to process e xapanation resulis and attendance af students in the
class. Furthermore, the competencies developed will enable vou ta label

and order abjecis.

Base ten numeration

Bage ten numeration or decimal ayetem of numeration i1z the syetemn where a
group of ten symbols which are 0, 1,2, 3, 4 5 6 7, 8, and 9 are uzed to represent
numbera These aymbola are called numerals. A single symbol in numeral form
i3 called a digit. A numeral 18 formed by one or more digits. For example; the
number 46 4638 408 hasz digits 0, 4, 6, and 2 There are only ten digits 0, 1, 2, 3,
4,5 6, 7 8 and F which can be uzed to represent any number. The numeral for
the number ten is 10

Place value of a digit in a munber

Each digit in a number has a different value depending on its position in that
number. Thig position 13 called the place value of a digit. The place value of a
digit in numerals which i3 used for counting, including zero, starts with a small
value in position from the right of a numeral to a large value in position to the
left of a numeral.

B ~
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The values in position start with ones, tena, hundreds, thousanda, ten thousanda
and a0 on.
Consgider the number 154 396 722 WWe can wiite this numeral as;
154396 728 =1 » 100 000 000 + 5 » 10000 000 + 4 » 1 000 000
+3 10000049 1000046 =1 000 +7 =100
+2x10+8 =1

Thiz iz called the expanded form of the number 154 398 728

The place values of the digita in the number 154 296 728 are az followa:
1 i3 in hundred milliona
S1ia in ten millionsg
4 iz in milliona
3 13 in hundred thousanda
i3 in ten thouaanda
iz in thousanda
713 in hundreda
213 in tena
® 21z in ones

Example 1

Wiite 987 543 124 in expanded form,

Solution

987 543 124 =9 » 100000 000 4+ 2 » 10 000 000 4+ 7 = 1 000 0000
+ 5100000 441000043 =1 00041 =100
+2x104+4 =1

Example 2
Wirite TOO 000 000 4+ 20 000 000 + 4 000 000 + 200 000 + 50 000 + 2 000
+&00 4+ 10+ 3 in short form.

Answer
00000 000 4+ 20 000 000 + 4 000 000 4+ 200 000 + 50 000 + 2 000
+&00 4+ 1043 =T34 952 613,

. Ml
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Exercise 1

1. Write each of the following numbers in expanded fonm:
(a) 285176932 (b 862 554 317 (21306 340 681

2. For each of the following numbers, write the place value of the digit in
the brackets. For example; 762 851 016; (9 Ten thousands.
() 281 T24 956, (&) () 978 152 347, (9)
(b 190 172 865; (1) (d) 462 587 913, (5)

4 Write the following numbers in short form:
(@) 9 100 000 000 47 » 10 000 000 + 8 » 1 000 000 + 2 x 100 000
+4x10000+1 x1000+7 =x1004+6 x104+5 %1
(b 500 000 000 + 40 000 000 4+ 9 000 000 4+ 200 000 + 40 000 + 7 000
+500+40+9
() 200000000 +0 45000000 4+0 4230000 4+0+400+904+5

4 Write the following numbers in expanded form:

@ (2) 254 946 104 () 368 100 097
(b) 954 625 817 (d) 755 556 156

5. Write the following numbers in short form:
{a) 700 000 000 + 40 000 000 + 2 000 000 + 400 000 4+ 70 000 4+ 2 000
+ 700 +60+8
(b 300000000 +04+70000004+0+900004+8000+04+50+4
() 4000000004+ 20000000+ 04+ 200000+ 20000+20004+3004+ 04+ 9

Total value

The product of the place value and its digitis called total value. When a number
13 written in an expanded form, the total value of each digitis given. Forezample;
the expanded form, place value, digit, and total value of a numeral 517 029 854
iz as shown in the following table.

il
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Digit Place value ‘Expanded form Total value ‘
5 Hundredmilliens 5 x 100 000 000 500 000 000 |
1 Tenmillions 1% 10000 000 110 000 000
7 Millions 7% 1000 000 7 000 000
0 | Hundred thousands 0 100 000 0
2 Ten thouszands 2= 10000 20000
9 ‘Thousands ‘ o 1000 ‘9 Qoo
2 Hundreds 2 % 100 200
6 |Tens 6% 10 60
4 Cnes 4= 4

The position of each digit detenmines the total value of that digit in the number.

Note that: The total value of a digitin a number increases from the right-hand
gide to the left-hand side of the number. Mumerala with more than three digits
can be written by grouping in threes from the nght-hand aside. For example;
982406215 can be written as 982 406 215, A space separates the groups.

L
.

Wiite the total value of the underlined digitin each of the following numbers:
a) 758 629 142 (by 916 207 158

Answer
ia) The total value of 8in 758 625 142 i3 £ 000 000
ib) The total value of 2 in 916 207 158 13 200 000,

Example 2 \

Construct a table of place values and total values of 300 465 837,

Solution

" 8 o

T T B = 2 T = = = B

3 €2 [BlE] €8] 2 2 % als

= o = o =

o TE E2 £8 &8 £ £ & 8
Digit 3 00 4 & 9 g 3.7
 Total value | 300000000 |0 |0 | 400000 600009000 800 |30 7

" - 1l
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Writing numbers in words and in num erals

It iz simple towrite a number in worda if you know the place value of each digitof
the given number in numerala. A number in numerals showaall the digita forming
the number and their place values. For example; number 2 041, can be written in
wiords as three thousand and forty-one.

The following table shows numbers in words and in numerals:

Mumbers in words Mumbers in numerals
| Forty-siz million four hundred sizdv-eight thousand four | 46 468 402
hundred and eight

Eight hundred forty-six million asix hundred ninety | 846 £50 445
thouzand four hundred and forty-five

Write the following numbers in numerals:
ia) Four hundred thirty-two million two hundred thirty-five thousand three
& hundred and Ofty-geven.
ity Six hundred forty-five million five hundred twenty-four thousand eight
hundred and thirty-twio.
i) Che billion.

Answer

(@) 432 235357 (b) 645524 832 () 1 000 000 000
Example 2

Wite the following numbers in words:

@) 281 423 865 (b) 230403 104

Answer

(a) 281 423 265 in words 18 two hundred eighty-one million four hundred
tarenty-three thousand eight hundred and sixty-five.

by 230 403 104 in words 18 two hundred thirty million four hundred three
thouszand one hundred and four,

J ” ii|l|ll_
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Exercise 2

1. Write the following numerals in words:
(a) 672 190854 (o) 62775144 (21 415982 704
(b 230403 204 (dy 80 650 400 (f) 200 000 000

2. Write the total value of the undetlined digit ineach of the following numbers:
(a) 465 357 164 (o) 104725098
(b 684 312 506 iy 117 943 245

Wiite down the largest four-digit number.

Write down the largest four-digit number when the digits are not repeating.
Write down the smallest three-digit number without using a zero.
Change the order of the digits in 47 986 to malke:

(a) The largest possible number,

(b The amallest possible number.

I

7. Write the following numbers in words and in numerals:
@ (a) Bmallest number of six digita
(b Largest number of six digits
() Smallest number of nine digits
{d) Largest number of nine digits

2 Write the place value of the underlined digit in each of the following mumbers:
(a) 264 182 911 i) 142 914 628
(b)) 300 624 945 (d) 817 216 125

5. WWrite the following numbers in numerals:

(a) Three hundred fortv-eight million seven hundred forty thousand eight
hundred and thirty

() Mine hundred five million eight hundred ninety-nine thousand five
hundred and seventv-two.

() Three hundred forty-six million eight hundred fifty thousand eight
hundred and forty-aeven.

(d) Forty-nine million two hundred six thouzand and ffty-one.
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Natural and whole numbers

Hatural numbers are part of the number system which include all positive numbers
from 1 andincrease by one toinfinity These numbers are alsoused for counting.
They do not include zero (00, Therefore, 1, 2, 3,4, 5, 6,7, 8, 9, .. . are called
natural numbers or counting numbers, and they are denoted by the symbol B
When these numbers are shown on ahorizontal number line they appear as shown

i the following figure.

| l 1 1 1 I
| I I I I I I I | | o

1 2 3 4 5 & 7 8 9 10

Thiz line 1z called a ray. Matural numbers are represented by points 1,2, 3, . on
the number line. When zero 12 included in the et of natural numbers, another set
of numbers 0, 1, 2, 3, .. . called whele numbers 12 formed. Whole numbers are
dencted by the symbol W Therefore, the set of natural numbers M1z 1,2, 5, .
and the set of whole numbers Wiz 0, 1, 2, 3 4, .

Whole numbers can be shown on a ray as shown in the foll owing figure.

| t | | j j | | | —
0 1 2 3 4 ] & T = !

A numberline is a line consisting of negative and positive numbers including zero.
Mumbers can be represented on a number line aa follows.

- ] 1 Il L }
o

| | ] | 1 i i ; i
-5 -4 =3 -2 -1 0 1 2 3 4 5

Note:

(i) Aravisapartof aline whichextends withoutan endin one direction only.

(i) Anumber lineis a line which extends without an end in both directions.

(ii1) Ewery natural number i3 a whole number; 013 a whole number, but it is
not a natural number,

Y,
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show the following numbers on the number line: 4 5 7

solution

- 'r I +

1 A 3 4

LN 4
m——
]

L |

Even, odd, and prime numbers

An even number i3 a number which iz divisible by 2. For example; 2, 4, 6, 8, .
are even numbera. All even numbers end with any of the digits 0, 2,4, 6, or 8 An
odd number i3 a number which i3 not divisible by 2. Forezample; 1,3, 5, 7,9, .
are odd numbera. All odd numbera end with any of the numbera1, 3, 5, 7 or 3. A
prime number i3 a natural number which is divisible by itself and one only. For
example; 2,3 5 7 11, . are prime numbers.

Mote: Mumber one (1) i3 nota prime number becauae it iz divisible by one only.
& Mumber two (2} i3 both even and prime.
<

Exercise 3

1. Consider the following list of numbers:
2,9, 15, 17 25 34 36,37 39, 40, 41 42 44 45 45 47 48 49 50, 51,
52,53 54, 55, 56, 57, 58, 05, 60, 61, 62, 63, &4, 65, &5, 67, 68, 69, 70
Frotn the given list, write the numbers which are:
(a) Even (b1 Frime (o) Odd

/

2. Write the prime numbers between 70 and 20

4. Write a number which is both even and prime.

A Write all odd numbers betwreen 140 and 160,

5. Show ewven, odd, and prime munbera less than 10 on separate number lineg.

& Among the numbers 3, 5, 7, 9, 11, 13 which number 18 not prime?
{Operations on whole numbers

There are four operations that can be performed on whole numbers. These are:
addition {4}, subtraction {—), multiplication (x), and division (=)

" Ml
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Addition and subtraction of whole numbers

Activity: Recognising addition and subtraction of whole numhers

Individually or in groups, perform the following tasks:

3250 5200 1950
In the diagram above, the number in the box equals the sum of the two num bers
in the circles on both sides.

1. Complete the following questions in the same way:

(a) 2 504 2100
(b 10205 22 552
@ 2. Arrange the whole numbers from 1 to 91in the following 3=3 grid so that

each row, column, of diagonal adds up to the same total.

Addition of whole numbers

When two or more numbers are added, a sum 18 obtained. The symbaol used for
addition iz "+, and i3 read az plus. Addition can be done by arranging the numbers
horizontally or vertically, Fecall that, in order to add two or more numbera wou
have to consider the place value of each digitin the given numbera. Also, vou can
add whole numbers by regrouping or without regrouping. When adding whole
numbers, start by adding ones, followed by tens, hundreds up to the highest place
value of the given numbers.

1
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Addition of whole numbers arranged horizontally

Hnd the value of each of the following:
(@) 432 651 987 + 565346 012 = by 627 582 174 + 281 629 728 =

Solution
@) 432 651 987 + 565 34& 012 = 997 997 999
by 627 582 174 + 281 629 728 =909 211 902

Addition of whole numbers arranged vertically
When adding numbers, align the numbers vertically by considering the place
values of each digit in each number,

Find the value of each of the foll owing:

(@) 234 165 981 (b 482 394 576

+45% 813 017 + 495 417 345
Solution Solution

234 165 981 422 394 576

+453% 813 017 + 495 417 345

87 9758 998 STT 211 921

Subtraction of whole numhers

When two of tmote numbers are subtracted, a diff erence 1s obtained. The symbaol
used for subtraction 15 ', and is read as minus. When subtracting numbers,
remember to consider the place wvalue of each digit in the number Also, you
can subtract numbers when arranged horzontally or vertically by regrouping or

without regrouping.

When subtracting whole numbers, retn ember to start by subtracting ones, followed

by tens, hundreds, up to the highest place value of the given numbers.
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Subtraction of whole numhbers arranged horizontally

Example

Fnd the value of each of the following:
{a) 876 954 264 — 653 842 152 =

Solution
ia) 876 554 264 — 653 842 152 =223 112 112
(b) 884 549 167 — 759 467 893 = 125081 274

Subtraction of whole numbers arranged vertically

Example

Hnd the value of each of the following:

(b) 884 549 167 — 755 467 893 =

{a) Tag 936 125 (b 48 752 087
— 416 224 014 — 499 227 968
@
Solution Solution
Tag 936 125 &8 752 027
— 416 224 014 — 499 227 952
242 112 111 142 924 119

Exercise 4

Find the value of each of the foll owing:
1. 624 1237154 234 865 183 = 8.
2. 287364 116 + 818 756 285 =
50 BE2 175954 — 598 658 476 =
4 B91 654 8757789 587 1658 =
5. 712151423 - 132 248 365 =
£ 625168 365+ 169 564 192 - 609 514 078 =
7 426 112 367
+ 263 763 231

i
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. 57 634 T24 10. a4 5264 102
— 352 572 823 — 679 897 651

Multiplication of whole numbers

The result obtained after multiplving two or more numbers iz called a product.
The avymbol used for multiplication i3 “x’, and i3 read as times. When multiplving
numbers, consider the place walue of =ach digit in the number. Also, align the
numbters vertically to correspond to the place value of each digit. When multiplying,
yioll can either multiply the number by starting with the lowest place value of the
multiplier towards the left-hand side or vou can start with the highest place value
of the multiplier towarda the right-hand side.

The number used in multiplyving is called a multiplier and the number which ia
multiplied i3 called a multiplicant.

Find the product of each of the following:

@) 232124 x 2312 = (b) ~ 298 764
I 2976
solution |
232124 |
w2312 Solution
464248 298764
232124 ® 2976
£E96372 597528
+ 464248 2688876
536670688 2091348
+ 1792584
9 2889121664
:E* Therefore,

232 124 = 2 312 = 536 670 658 Therefore, the product 15 38% 121 664,

B I
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Division of whole numbers

The result obtained after dividing two numnbers 15 called the quetient. The symbol
for division 15 =", and 1z read as divide. Division of large numbers becomes easy
when the long division methodis used.

When anumber cannotbe exactly divided by another number, the left over number

1z called a rem ainder.

Find the quotient of each of the foll owing:

fa) 311 106 912 + 85 728 =

by 9875)936811653
Solution
157209 Solution
2572831110691 2 Q4867
—257184 98751936811653
539229 — 28875
@ —514368 48061
248611 — 33500
—171456 25616
T71552 —73000
771552 6165
- - - — 59250
Thetefore, 69153
311 106 912 + 85 728 =3 629, — 69125
28
Therefore, the answrer is 54 867
remainder 28

i
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Exercise 5

Hnd the value of each of the following:

1. 323 156 = 2 895 7352864 9
2. 65841 x 12145 x 2 215 10.
30871293 176 + 3 698
4. 210634 x 1957 8. 2352 864
50 660 204 696 + 94 324 x 415
6. 938725467 35847

Mixed m athematical operations

8% 542)5584 082 466
1291115 455 543

In some questions, there iz a combination of more than one mathematical operation.
If there are no brackets (), start by division, followed by multiplication, then

addition, and finally subtraction.

Ewvaluating an expression dependa on the operations uzed in the expression. If an

expression has two of more similar operations, the order of that operation i3 from

left hand side to right hand side.

|

Hnd the value of 69 275 » 12 + 729 852 + 12,

Solution

69 875 = 124+ 789 852 =12
=69 87O = 12+ 65 821
=538 200 + 65 8521

=904 321

Therefore, 69 875 x 12 + 789 852 + 12 = 904 321,
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Fnd the value of 134 042 + 568 — 96 045 + 279 455 « 18

solution

134 048 ~ 568 — 96 045 + 279 455 = 18

=236 — 96 0454+ 279 455 x 18 (Division operation)
=236 - 96 045+ 5 030 120 (MWultiplicati on operation)
=236+ 5030 190 - 96 045 {Fe-arrange)

=5 030426 — 26 045 {4 ddition operation)

=4 934 351 {Subtraction operation)

Therefore, 154 048 = 568 — 96 045 + 279 455 « 18 = 4 934 381,

Exercise 6

State whether each of the following statements is Trie or False:

432 604 + T4 — 4 989 = 857

£95 x 64 - 29 645 + 18 676 = 33 511

BIS X726 +96 856 - 8="T46 626 + 8

592 146 148 - 58 085 112 =9 + 64 957 = — 430 619 860 + 64 957
826 442 + 2 - 368 165 =443 231 - 368 165

e

Find the value of each of the foll owing:
£ 178485 +489 + 62 958 = 25
T.OB6D 236 — 58 972 = £ +89 762
2. 58620 145+42 095814 — 16 x 80 892 + 963
9. 46292+71x 14 =3975+ 82 142
10 965841 = 25+4 762 148 — 3 164 957

BODMAS

BODKMAS nile explaing the order of operations to be observed when evaluating
or simplifving a mathematical expreszion with mized operations.

An exprassion 18 evaluated or simpli fied by following the order of precedence of

operations given in the BODMAS nile.
i i
| i
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Eemember, the order of operationsisin accordance with the priority givenin the
BODMAS rule.

The word BODMAS stands for:

B Brackets Of

Civision

Multiplication

Addition

subtraction

Wiz

Example 1

Find the value of 155 = (38 654 1658 — 32 652 149).

Solution

155 % (98 654 168 — 92 652 149)

=155 =6 002 019 (Opening brackets)

=930 312 945 (Mulfiplication operation).

Therefore, 155 » (58 654 168 — 52 652 149 =530 312 545,

Fnd the value of (65 680 + 12 879 = (72 191 — T2 099},

Solution

(H5 680+ 12 879) x (72191 - 72 099)

=78 559 x 92 (Cpening brackets)
=7227 428 {hultiplication operation)

Therefore, (65650 + 12 875) = (72 191 -T2 099) =T 227 428

Fnd the value of 2 618 954 + (45 260 + 362 x 63 - (1 614312 -1 5594 065

I 1l
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Solution

2618954 + (45 260 + 365) x 68 — (1 614312 — 1 594 069)
=2 618 954 + 124 « 68 — 20 243 (Dpening brackets)
=2618954 48432 — 20 243 (Multiplication operation)
=2 627 386 — 20 243 (Addition operation)

=2 07 143 (subtraction operation).

Therefore,
2618954 + (45260« 365) =68 - (1614312 -1 594 069) =2 607 143

Exercise 7

Hnd the value of each of the following:

24 = (29 168 147 - 29 057 485) =

(98 655+ 42 144) — (196 486 ~ 3) =

BOS 4+ ([ DB 325+ 85425 - VR4 =
(42865 -2 160 = (19 179+ 11 615 =

(64 824 =41+ 32 163 = 15=

B2 645+ 24 165 - (16 672 -9 658) =

B2 =% 154+ (144 642 — 81 692) - 49 161 =
(62464 + 14 179 + 16 = (89 162 — 81 160) =
B2(187 584 = 32) + 292 Bé64d = 32 =

e I

Word problem s involving whole numbers
Yol can use the four basic arithmetic operations to solve word problema on whole
numbers.

In a school garden, there are 4 rows of cabbage seedlings with 12 cabbage
seedlings in each row, and & rowsa of tomato seedlings with 8 tomato seedlings
in each row How many seedlings of each kind are there?

I e
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Solution

Each row has 12 cabbage seedlings.

4 rows have 12 cabbage seedlings x 4 = 42 cabbage seadlings.
Thua, there are 42 cabbage aeedlings.

Each row has 2 tomato seedlings.

& rows have 8 tomato seadlings = 6 = 48 tomato seedlings.

Thus, there are 48 tomato seedlings.

Therefore, there are 42 tomato seedlings and 48 cabbage aeedlings.

Two thougand four undred Tanzanian shillings are deposited in a bank acoount
each month. How much money will be deposited after two yeara”

Solution

The depoait per month = Tah 2 400
There are 12 months 1n a year.
Total deposit after one vear will be:

2400
= 12
4300

+ 2400
28200

After one yvear, the depositis 28 800 Tanzani an shillings.
After two yvears, the deposit = 28 800 Tanzanian shillings = 2.
=57 600 Tanzanian shillings.
Therefore, after two years, the deposit will be 57 600 Tanzanian shillings.

Example 3

Dar es Salaam Eapid Transport bus can carry 150 passengers in one trip. If 1t
tnakes 16 such trips a day,

(@) how many passengers will it carry for 3 days?

it how much money will be collected for 16 days when each passenger pays

atfare of 1 050 Tanzanian shillings?

O,
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Solution
(a) Mumber of passengers in one trip = 150
Mumber of passengers in 16 trips = 150 = 16 = 2 400 passengers.
Thus, for one day it will carry 2 400 passengers.
For 5 days it will carry 2400 = 5= 12 000 passengers.
Therefore, the Eaptd Transport bus wall carry 12 000 passengers for 5 days.

(b The am ount of money to be paid by one passenger = Tsh 1 050,
1 day = 2400 passengers
16 days = 16 = 2400 passengers = 38 400 passengers
The arnount of money to be paid by 35 400 passengers = Tsh 35400 = 1 050
= Tsh 40 320 000,

Therefore, 40 320 000 Tanzanian shillings will be collected for 16 days.

During the construction of a community market, a constructor set aside
231 &71 350 Tanzanian shillings for paving 258 day workers equally.

ia) How much money did each dav worlker get?

ity How much money did the contractor remain with?

Solution

ia) The total amount of money = 231 671 350 Tanzanian shillings.
Mumber of day worleers = 258,
Divide uzsing a long division method as follows:

897950
258231671350
—2064
2527
—2322
2051
— 1206
2453
—f= e
1215
—1250
250
— Qoo

250

Therefore,
ia) Every day worker got 897 950 Tanzanian shillings.

(b1 The contractor remained with 250 Tanzanian shillings.

~ I
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Example 5

The population of a city 12 12 984 765 people. There are 5 679 482 men and
4 947 652 women, and the remmaining ones are children. How many children
are there in the city?

Solution
Adding the number of men and women in the city:
5 679 482
+ 4 947 652
10 627 124

To get the number of children, subtract the total number of men and women
from the population of the city as follows:
13 984 765
—10 627 134
3 357 631

@ Therefore, there are = 337 631 children in the city.

Exercise 8

1. Fichard aold 495 copies of The Glardian newsapaper for 1 000 Tanzanian
shillings each, 355 copies of LRiiri newspaper for 1 000 Tanzanian shillings
each, and 214 copies of Chamipion magazine for 800 Tanzanian shillings
each. How much money did he collect?

2. BEach dav a school shop collects 736 550 Tanzanian shillings from the
customers. If the collection was made for 92 days, and 18 630 950 Tanzanian
shillinga of the collected money was used to build a fence for the schoaol,
how much money was left?

4. Aschool collects 2 685 eggs from ita poultry farm each day The price
of one eggis 500 Tanzanian shillings. How much money does the achoaol
earn per day by selling the egga?

4 Jimm s achool i3 13 000 metres from his home. If he goes to achool daily,
how many Klometrea does he travel in 196 daya?

@m 10
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5. Abakery gellz 98 655 loaves of bread every weele If each loaf of bread
i3 aold at 2 500 Tanzanian shillings, find the total amount of money the
bakery earns every week

& Aschool with 2 485 students has decided to make uniforms for all students.
If a shirt and a pair of trousers need 2 metres and 1.5 metres, respectively
how much of each material of cloth will the achool need to make uniforma
for all the students?

7. Inasachool garden, there are 452 rows of carrot seedlings with 65 carrot
seadlings in each row. How many carrot seedlings are thera’’

2. Two hundred and forty-six students were given 21 089 900 Tanzanian
shillings to share equally among themaelves. How much money did each
student get?

5. The costof one kilogram of sugaris 2 500 Tanzanian shillings. If Deborah
buvs 655 kilograms of sugar, how much does it cost her?

10, The government provided tree seedlings to 895 villages for reforeatation.
If each village got 96 857 tree seedlings, how many tree seedlings did the
government distribute to all villages®

11, Aachool decided fo buy 724 925, and 1 289 textbooks for three subjects

@ ii.e history, biclogy and basic mathematics) respeactively. If each textbook
cogta 9000 Tanzanian shillings. How much money did the achool spend on
the textbooks?

12 A woman deposited 2 654 550 Tanzanian shillings in her bank account
on Tueaday, and withdrew 1 115250 Tanzanian shillings on Thuraday If
she deposited again 870 900 Tanzanian shillings on Saturday, how much
money was in her account?

13 Atotal of 366 310 560 iron sheets were bought for roofing 5 565 family
houses. If each family received an equal number of iron sheets, how many
iron sheets did each family receive’

14 A factory made 58 675 sieves in a year. The sieves were sold for a total
of 906 528 730 Tanzanian shillings. What was the price of each sieve?

15 In a certain region, a funding agency donated 705 €87 500 Tanzanian
shillings for renovating primary schools. The money was equally
digtributed among 1 250 achoola. How much money did each achool get?

Factors and multiples of numbers

Eemember that, 2 divides 3& leaving a remainder of 0. We say that, 3 divides 26
exactly or that, 36 iz divizible by 3. In this case, we savthat 3 iz a factor of 36 and
3613 a mulbple of 3.

i <
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Thus, when a number divides another number exactly then, the divisor iz called a
factor of the dividend, and a dividend is called a multiple of the divizor,

Find all the factors of 36,

Solution
We can white 36 ag a product of two
factors as follows:

3 = 1 x 36
= 2 x 18
= 3 x 12
- 4 x g
=6 x 6

Therefore, the factors of 26 are 1,
® 2.3 469 12 12 and 26

Find all the factors of 54

Solution
We can write 54 as a product of two
factors as follows:

54 = 1 x 54
2 = 27
= 3 = 18
6 = 5

Thetefore, the factors of 54 are 1, 2,
3.6 9 18 27 and 54

Factors of a number are presented by a listing method as shown in the examples

abowe,

Prime factorization

factorization of the given number.

until the last quotient iz 1.

The process of writing a number as the product of prime factors 18 called prime
The following are the steps for prime factonzation of a number:
1. Diwvide the given number by the amallest prime factor,

2. Keep dividing each of the subsequent quotients by the amallest prime factor

4. Express the given number as the product of all these prime factors.
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Write 42 a8 a product of its prime Wite 420 as the product of its prime
factora. i factors.
i solution
Solution :
We can write 42 as a product of its =
prime factors as follows: 2210
i 3105
o | 42 o35
3 (21 ol [
7|7 1
.

Therefore, 420=2 =2 =3 =5 =7

Example 4

Therefore, 42 =2 = 3 x 7.

@ Tse a factor tree to write 26 as a Use a factor tree to write the prime

product of its prime factors. § factors of 2.
Solution ~ Solution
36 can be factorized by using a A factor tree for 8 is:
factor tree as follows: :

2

<& A
| 2 2
5 @

From a factortree, 36 =2 x2 x3x3.  From afactortree, 8 =2 x2 x 2.

Therefore, 36 =2 <2 x3 x 3. - Therefore, the prime factor of 813 2.

N e
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Exercise 9

Write each of the following numbers as the product of its prime factors:
1. 256 i 343 500 25088 7129600
2 5487 4. 168 f. 24 a2 2000

9. Usgea factor tree to find the prime factors of each of the following numbers:
(2] 48 (b 72 () 96 (dy 27 (e) 36 (142

10, Is there a number which i3 a factor of every number? If a0, what iz the
number?

In question 11 to 15, each of the given products represents a number List all
the factors of each number.

11 2=x3x5 15 3=3=x5x7 15 2=x2=x3
12 3x3x3 14 3=5=5
Listing of multiples of numbers
The lowest common multiple {L.CW)
& LC M i3 the short form of the lowest common multiple or the least common multiple.

The lowest common multiple of two or more numbers 12 the smallest natural
number that is exactly divisible by all given numbera. Since division of natural
numbera by zero iz undefined, the definition has a meaning only when the given

numbera are not equal to zero.
For example; consider the numbers 2 and 7.

Multiplesof 3 are 3, & 9, 12, 15, 18, 21, 24, 27, 30, 33 36, 39 42 45, .
Multiples of Tare 7, 14, 21, 28 35, 42, 49, 56, 63, 70, . .
Common multiples of 3 and Tare 21, 42, . .

W obzerve that, the least common multiple of 3 and 7iz 21
Therefore, the LOM of 3 and Tis 21,

Fnd the first three common multiples of 3 and 5.

solution
Multiplesof 3 are 3,6, 9,12, 15, 18, 21, 24, 27 30, 33 36 39 42 45 48, .
Multiples of Sare 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, . ..

N Ml
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Therefore, three common multiples Altenatively,

of 2 and 5 are 15, 30, and 45 Primne factorization can be naed to

There are two ways of fnding the find the LCM of the numbers 140,

least common multiple of the given 232, and 240 as follows:

nmumbers: 1. Armange the given numbers in
columns.

1. By listing the multiples of
each of the given numbera, and
gelecting the amallest common

2. Diwvide the numbers by a
pritne number which exactly
divides at least two of the given

multiple. o numbers, and carry forward
2. By prime factorization of each Hrm e hern el 2m et
of the numbers. divigible by that prime fum ber,

If there i3 no common prime
E number to divide the given

numbers, work on the given

Uze the listing method to find the numbers one by one.
least common multiple of 8 and 12. 3. Repeat the process in step 2
until no two of the mumbers are
Solution divisible by the same number
@ Multiples of 8 are 8, 16, 24, 32, other than 1. .
4. The product of the divisors
WL and the undivided numbers i3
Multiples of 12 are 12,24, 36, 48, . .. the required LCM of the given
Therefore, the LCM of 8 and 12 numbers
iz 24
2 140 252 | 240
. 2 |70 126 | 120
2 35 |63 |60
Fnd the LCM of 140, 252, and 240 2 35 |63 |30
by prime factorization. 3 a5 1 &3 |15
3 35 |21 |5
Solution 5 ENT 5
140 =2 =2 x5 =7 7 7 ‘7 1
252 =2 md WA wa 1 1 1

2AD =2 w2 2 x2x3 =5
LOM = 2 w2 w2 2w w5 w7 LM =2 w2 w2223 w3 o T,

= 5040 = 5040,
Therefore, the LK of 140, 252, Therefore, the LOM of 140, 252 and
and 240 i3 5 040, 2400 i3 5 040

| @—
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Note:
If the number 15 not divisible by the given prime number, leaveit as it 13, and
go to the newxt step.

6 ds, 64, 120

>y

Find the amallest number of aweets
that can be put into bags which can
either contain 9 or 15 or 20 gweets
wAth none left over

Find the LTM of the following
numbers by prime factorization:

Jo 36,48, 28k
F. 200 124, 240
Hhon 9. 36,48, 24
There are three bags. They can 10, 164,248
either :arrljr Dor 15 or 20 sweets, 11 4590125
respectively.
12 128, 256, 360
G=3x3 ' '
15=2 w5 Find the LCM of the following
@ =2%2 w5 numbers by using eitherlisting or
LOM=2%2 %3 %3 %5 prime factorization method:
=180, 13,23, 3 x5, 2x2x2x3
14 3 =3 3 3 TxT, 2x5x
Therefore, the smallest number SxT, 2x0xTxTx1l
of sweets which can be putinthe 15 3 %3 2%2%3 3x7

three bags with none left over 15

180

16 An electronic device beeps
after every 25 minutes. Ancther
device beepe after every 45
minutes. If they beap together

beep together again?

In question 1 to &, find the LCM 17. Three bells ring together at a
of the given numbers by listing: certain starfing point of time.

Then, they ring at the interval s
1. 18,20,30 of 20, 25, and 50 minutes,
2. 72,108 respectively A fter whatinterval
3015, 18, 24 of time will they nng together
4. 16,72 again?

| | VAT IZWATICE "0 0N ekl 22 U =R VR




|| — T ® H,m
| i

12 Hnd the smalleat number of oranges which can be divided to three people
in the amounts of 10 oranges, 15 oranges, and 18 oranges, reapectivel v

The greatest common factor (G CF)
The greatest common factor {GCF) or the highest common factor (HCE of two
of more natural numbers iz the largest number that divides the numbers exactly
For example; the greateat commeon factor of 36 and 90 can be found as follows:
step 1: List all the factors of each number.
Allthe factors of 36 are 1, 2,3, 4, 6,9, 12, 18, and 3&.
Allthe factorsof 90are, 1, 2,2, 5,6, 9, 10,15, 12, 30, 45 and 90,

Step 2: Use an arrow to match the same factors from the top
list and the bottom list as shown.

1, 2, 3 4 & 9 12 18, 26

v
1, 2, 3 5 & 9 10, 15, 18, 30, 45 50

Thefactorscommon to 36 and @0 are 1, 2,3, 6, 9, and 18. The largest factor 15 18,
which i3 the greatest common factor (GCF) of 36 and 90

Find the GCF of 120 and 192, GOF=2 %2 %2 x% =24

Solution Therefore,
120 =2x§x§x3 x5 the GCF of 120 and 192 ia 24

I i .
L O B ] T

192 =2 w2 w2 w2 w2 w2 w3

W
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aquare tiles are uzed to build a
floor measuring 12 metres by 16
metrez. If the tiles are of different
sizesg, and only whele ones are
uzed, what is the greatest size of
the tile?

Solution
Different asizes of tiles can be uasad,
btut here the biggest size of theze
iz neadad.

The product of prime factors of
12m=02=2=x31m

The product of prime factors of
l6Em=i(2 =2 x2 =x2)m.

The product of commen prime
factorsare (2 «2 1m =4m.
Therefore, the greatest length of
gach tile is 4 metres.

[ze the method of listing to find
the GCF of each of the following:
18, 45

425, 200

210, 56

12, 16, 20

66, 108, 136

35,420, 245

A s

Ize the prime factorization method
to find the GCF in questions 7 o
12
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do 18, 56

8. 36, 162

Do 16,72, 104

10 24,156, 180

11 12,42, 72

12 30,40, 50

1% Hnd the largest mumber which
divides:
(a1 63 and 105
(b} 36 and 72

(2] 240 and 360

14 A boywalleed 120 paces while
a girl walked 100 paces from
the same home to the market.
If they started walling at the
gatne ime, and used the same
speed, how many timnes did
they step together’

15 Equal squares asz large as
poggible are drawn on a
tectangular board measuring 54
cenfimetras by 78 centimetres.
Hnd the size of each square.

Integers

Integera include whole numbers and
opposite of positive whole numbers.
The order of the size of the numbers 0,
+1,4+2 4+3, +4, . can be represented
as points on the number line starting
from zero onwards to the right. Other
points on the same number line with
the asatne diatance from zero, can be
repregented in the opposite direction
as-1, -2, -3, -4, . ..
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Thiz iz illuatrated in the following figure:

-f—4} t + t

+
|

=5, -4, -3, -2, -1, 0,

are called integers and

The numbers , .
1,2,3, 4,5, .
the set of integers 15 denoted by £ The
numbers with aminus "= sign are called
negative integers and those with plus *+

sign are called positive integers.

From the number line, we observe the

following:

1. 0 lies to the left of every positive
integer, thue, 0 12 less than every
posifive integer.

2. 01lies to the right of every negative

integer, thus, 0 i3 greater than every

negative integer.

Exvery negative integer liea to the left

of the positive integers, thus, every

negative integer 12 less than every

posifive integer.

—t =
[0 e
[

Constder the following number line
with fed points corresponding to sotme
numbers:

& b ¢

i e F
Congider two points f and 2. Since 213
totherightof &, then ¢ i3 greater than &
O the other hand, if @ and & are numbers
such that 4 i3 1eas than &, then the point
correaponding to 4 18 to the left of the
point corresponding to &

The expression @13 greater than b means
that the point comresponding to 4 i3 o
the right of the point corresponding to b.

The s1gn "#" 12 the opposite of "=
Congider three pointa a2, & and ¢ on the
following number line:

For any three integers g, & and ¢, if @18 less than b and &1z lezs than ¢, then a i3

lezs than o

Exam ple 1

Eepregent —4, -3, -2, -1, 0, 1, 2, 3 on a number line.

Solution
- ¥ + + +
=5 . R — -2 -1
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Example 2

TTze a number line to represent each of the following integers:

ia) —1lislessthan x and x1sless than 4.
(b1 21z less or equal to X and X 15 less than &

Solution

L

P
s
I3
5
S
|
L
—_

Exercise 12

1. Usean appropriate sign
(= =, or =) betwreen each of
the following pairs of integera

@ to malke e atatemnents:
(a) 25 [ ] 25
by 7 [ ] 6
@ 7 [ ] -6
@ -7 [ ] -6
e -3 [ | -4
14 [ ] 7
(& -14 ] 7
m -4 ] 2
@ -5 [ J.-100
M -1 =

2. IF Mary 18 not older than
Margaret, and also not younger
than Margaret, what conclusion
can be made about Mary's and
Margaret’s agea”
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If John i taller than Jozeph, and
Ioseph is taller than James, what
conclusion can vou draw about
Iohn and James?

Ineach of the following integers,
which ig greater, and by how
much?

(a) —bor-3 (b +2or-7

Eepresent the following integers
on a number line:

(a) 3 (d) 0

(b) =3 (=) —4

(c) -5 () 4
Operations on integers

{a) Addition of integers

A positive syinbaol "4 13 congidered as
a command to ‘mowve to the forward
direction”, while a negative aymbaol *-’
18 considerad as a command to ‘move
to the baclowrard direction’™

®
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Consider the addition of integers on the number line. The integera 2 and 3 are
indicated on the number line by arrows:

p 3 -1 0 1 2 3
I 3 -I-:Il

-
-

Y
'3

A
[

[} h-l

The addition of 2 and 3 can then be performed as shown in the following figure.

-1 0 1 2 3 4
- f f { f f
2 3

-

T .

-

2+3=5

¥

The addition of one positive integer and another positive integer ia done by moving

to the right along the number line.
Arrowws for positive numbers move to the right while arrowrs for negative numbera

move to the left.

For example; 54+ (-2} can be computed as follows:
Using an arrow, indicate 5 units on a number line:

-2 -1 O 1 2 3 4 5
- i i i i f t i

Zn the same number line, indicate —2 using an arrow.

The arrow that corresponds to —2 has the same length as that for 2, but goes to
the opposite direction.

The arrow indicating —2 i3 drawn starting at the point where 5 ends and moves
two units to the left as shown in the following figure:

The point corresponding to 5+ (=27 i3 found by starting at O, moving 5 units o
the right, and then 2 units to the left The reault of 54+ (=21 =3, a3z shown in the
following figure:
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Therefore, —6+2 =—-4.
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5 =
3 -
k -|
Therefore, 54+ (=2) = +3.
It the samne way, 3 and — 4 can be added as follows:
22 a4 0 1
3 =l
_4 o
4
I
Therefore, 2+ {—41 =-1.
[Jze the number line to find the value of each of the following:
@) —2+i-4 (b)-6+2 c)—-2+6 di-2+2
@
Solution
@ —2+(-4)
7 6 5 -4 3 2 -1 0 1 2
-
—4 —2
: -6
Therefore, -2 + (-4 = — 6.
by —6+2
-} —— f i t | i i ]
=7 -6 =5 -4 3 —2 -1 0 1 2
-
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i) —2+6
-—| | | { } | | | | -
= — -1 0 | 2 3 4 5 & i
= &
I 4 tll
Therefore, 2 +6 =4
id) —242
D e B 1>
3 — -1 0 1 2 3 4 5 & i
HL
—2

Therefore, —2 +2 =10,

p

Note:

When both numbers are positive, the sum 18 pogitiveasin 5+ 3 =8,
When both numbers are negative, the sum iz negative azin -5+ (—3) = (&)
“When one number i positive and the other number i3 negative, it i3 the

@
L

number further from O that determines whether the sum 12 positive or
negative If the numbers are at the same distance from 0, the sum iz 0.
L ey

Hnd the value of each of the following:
@) (+6d) 4+ (+52) =

by (= 148) + (+98) =

(=9 +(-112)=

() (+ 190+ -78) =

Solution

(a) (+64) + (+ 52) = +64 + 52 = +116
(b) (= 146) + (+98) = - 146 + 98 = - 48
() (=91 +(—112)=-91-112 =203
(d) (+194) + (= 76) =+ 194 — 76 = +118

W S
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Exercise 13

Find the walue of each of the 11 +107 + (1101 =

following without using the number 12, 425+ (H40) =

line: 12 43+ (+6) =

1 45+ (+6) = 14 =13+ (+14) =

2 57+ (H62) = 150 81+ (+53) =

3 +101+(#5T) = 16, Use the number line to fmd.the
4 19+ (=9)= value of each of the following:
5 —lz4+(-20= (&) 9+(=5)=

6. +15+(-16) = (k) —T7+5=

T 1924 (-56) = (c) 10+(-7=

8 H+HD= (d) 5410y =

9 B4 (+3) = (e) —5+(=2)=

100 +20+ =10y = ) 2+(N=

{b) Subtraction of integers

In order to subtract an integer from another integer, we change the zign of the
number to be subtracted, and replace the subtraction operation with an addition
operation.

Example 1

Uze a number line to find the value of 7 — <

Solution
T—4=T74+i{—4) Anumber line can be uzed as in addition.
| 0 1 2 3 4 ? & T B

R R S F o
7

i
=

—4 ‘

Thetrefore, 7T -4 =3,

When the sum of two numbers 13 zero, one of the numbers i3 the opposgite of

the other.

. - Ml
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Example 2

Hnd the value of each of the following:

A +15-+12)= ) (+64) - (-36)=
ity (—18) - (- 161 = iy (+1168) — i+ 142y =
Solution

() (+13) - (+12)=+15-12 = +3.
by (—18)-(-16)=-18+16=-2.

(c) (+64) — (= 36) = +64 + 36 = +100.

(d) (+ 116) — (+ 142) = +116 — 142 = — 26,

Exercise 14

Uze the number line to find the value of each of the following:

1. 6-4= 34 +(-3= ST =+ =
2. 7-8= 4 E+i—d1= 6 FT+(-Bi=
® Hnd the value of each of the following without using the number line:

T D - (11T = 10 (—68)—(+76)= 13 (—48) — (- 59)=
B (HE (=3 = 11 —8—(+10)= 14 (+214) — (+298) =
0 (HNB) - (7= 12 (M- (+31)= 15 (= 63) +(=81)=

ic) Multiplication of integers
Multiplication of integers can be of +and + —and — —and +or +and — In
multiplying integers on a number line, vou must consider the signs of the multiplicant

as well as that of the multipliere g —4 =43
-4 43

N

mign of the multiplicant sign of the multiplier

Step 1:

Checl: the sign of the multiplicant:

If the sign 13 positive, face to the right aide of O
If the sign 13 negative, face to the left side of O

N D
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= Fight hand side
Lefthand side = ‘

Y

-5 <4 2 2 -1 o 1 2 3 4
Step 2:
Checlk the sign of the multiplier:
If the sign i3 positive, move to the positive direction.
If the sign i3 negative, move to the negative direction.

Uze the number line to find the value of 4 x5,

Solution
dxwi=44+44+4=12

- —_ s e o

TN N AN

-
T

o |
- I

0 1 2 3 4 5 6 7 8 9 10 11 12

4 313 the same as, starting from O, thenadding 4 three timea to the positive direction.
Therefore, 4 =3 =12,

Uze the number line to find the value of —4 =3

Solution
starting from 0, add 4 ata time to the negative direction 3 times:
—Ax3=0—hH+{-DH+(-4H=-12

/- —4 H'\\I,/" _—4 %T“\\I/f —4 - “‘\\\

el B I I I I I I I I
—1Z2-11-10 -2 -8 -7 -& -5 -4 -3 -2 -1 0

Therefore, -4 x3=—12
If the integera to be multiplied are large, use multiplication nles.
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Multiplication rules

1. Aproductofintegerswiththesame 2. A product of integers with different
aigh 18 pogitive, that is, signa i3 negative, that i3,
() x (=4 or (=) ===+ (=) ®(+1= (=) and (+) x (=) = (=
Find the walue of each of the Find the value of each of the
following: following:
a) (+9) = (7 = fa) (—116) = {+2)=
b (- x(-6)= by (20 = (-4 =
Solution Solution
a) (+2) = (7 =+ 35). fa) (—=116) = (+51= - (116 = 5) = 580,
by (=) x (—6) = (+24). (b (RO x(-hH=-20x4H =-80.

& id) Division of integers

Diwizion is the reverae of multiplication. It cannot be illuatrated on a number line,
bt the following miles apply:
1. The quotient of two integers with different signs is negative. Thatia,
W+ O=-or@) =+ @=-
2. The quotient of two integers with the same sign i3 pogitive. Thatis,
)+ Q=+or = W=+

Find the walue of each of the
following:

(@) (=364 + (+4)=

by (+ 1728+ (+481=

) (=12 250) + (-98) =

iy (+46ddy = (=172 =

Solution

fa) =36 - (+41=-91.

(b {4+ 1 728) - (+48) =+ 36
{c) (- 12 250) + (- 98) =+ 125.
() (+4644) « (- 172)=-27

ie) Mixed operations on integers
mometimes, two, three, of four types of arithmetic operations are uzed in the same
axpression with integers. In thiz case, the BODMAS rule has to be applied.

W a0
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Find the walue of each of the
following:

a)dad 1428 +1 620+ 45 =
(149 x18 =260 + 4=
(C)195+68 x72 -T20 - 36 =

Solution
(@) 464 — 148 +1 620 + 45
=464 - 148 + 36
=464 4+ 36 — 148
=500 - 143
=352
Therefore,
464 - 143 +1 620 + 45 =352
(b) 43 = 18 — 260 ~ 4
=49 x 18 - 65
=882 —-65
=817

Thetefore,
49 % 18 - 260 =4 =817

(c) 195 + 68 x 72 — 720 + 36
=195+ 68 x 72— 20
=195+ 4 896 — 20
=5091-20
= 5071,

Therefore,

195+ 68 = 72 -7T20+36=5071

Exercise 15

®
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Uze the number line to find the value
of each of the following:

Ix2=

-4 x%=

A 2=

A x(=2=

—2x-3=

B x(=3=

R

Find the walue of =ach of the
following without using the number
line:

T —4dx(-3)=

2 —(—dix3=

9 —8+(-8)=

10 2 x (-3 = (-2)=

11. -8+ 4=

12 9+(3=

12324 1424+ 765 <8 =

1461 x15-1550+5=
12.270+162 x9-252 +9=

Il
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10.
11.
12.
. Theleast common multiple (LCRD of two of tnore natural numbers 1sthe

14

15.

16.

A bage ten numeration or a decimal numeration svetem 18 a method of
whting numbers using 10 symbola: 0,1, 2,3, 4, 5 6,7 8 and 9.

Digits are the symbola 0,1, 2,3, 4, 5 6, 7 8, and 9.

A place value means a position of a digit in a numeral.

Matural numbers are counting numbers starting with 1,2, 3,4, 5, .
Whole numbers are natural numbers which include digit 0.

An even number iz a number which 15 exactly divisible by 2.

An odd number 15 a number which 12 not exactly divisible by 2.

A prime number 15 a positive number, except one, which 15 divizsible by
itzelf and one only.

A sum iz obtained by adding together numbers.

The differenice 15 an answer obtained after subtracting two numbers.

A productis an answer ohtanedby multiplication of two or more numbers.

A quotient1s an answer obtained by dividing two numbers.

stnallest natural number that 1z a multiple of each of the given numbers.
The greatest cotnm on factor (GCF) of two of nore natural numbersisthe
largest number which 1z a factor of all the given numbers.

Integers are whole numbers and their opposites. The set of integers 15
dencted by £

A number lineis a straight line marked with equal intervals, and labelled
with numbers.
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Revision exercise

1. Eachof the 2 458 students in a cetfain achool drinks a litre of milk every
daw If a litre of milk coste 500 Tanzanian shillings, how tmuch money does
the achool spend per day?

How many prime numbers are there between 1 and 207
How many prime factors does the number 225 hava’

What is the greatest common factor of 672 and 4507

ok e ke

If each digit in the number 289 413 756 13 uged once, rearrange this number
by writing in a numeral:

(a) The largest possible number formed

(b} The amalleat pogaible number formed

& Fut an appropriate aign (= - or =) between each of the following pairs
of numbers to make trie statements:

{(a) If =51z less than &, then =3 = (=3 8o (=30

(b If 13 1z greater than 7, then 153 = (=2) T (=2
@ (o) If B iz greater than —2, then 8w (=0 —2 = (=00

{d) If & 1z greater than —3, then G = =4 3= (=4

{e) If @ 1z greater than &, then a = (=3 b= (-9

7. Calculate the value of each of the following:
fa) 4372 (c) 896 561 x 298 =
» 75 (dy 12 347062 + 9854 =
{(by 396 125

» 2114

2. Put an approprate sign (=, <, or =) between each of the following pairs
of numbers to make true statem ents:
fay +4 _ +2 )y +4__ +4 ey 6__ -8
(by =3 =2 (dy-11__ -1 fr-9___ 0O

=1 5. How many packets of cigarettes are left over when 5292 129 of them are
packed into boxes which hold 897 packets each?
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10, Find the value of (=5 + %) = (8 - 19).

11. Find the value of each of the foll owing:

A l2+2+2x1)=

(b T={(3+48+8) =

() 4x(2+B x5-Tx2)=

() (5-31=x64+(20-2)+9=
Find the value of each expression in questions 12 and 13
12, @12 = (-1 = (8 - (D) = (D = (N = ({-2)=

(b 3 xBx (-9 x(=2)+ 4 = (-6 x (-10) =

13 @15 =i{-121+5 = (=12) =
b (=T =5-13 xo=
() 12 x{-4)-18 (-4) =
14 Hnd the prime factora of the following numbera: 20, 40, and 42

15, Hnd the HCF of each of the following num bers:

@y 30, 45
@ (b) 115,375, 525

16, Hnd the LCM of each of the following numbers:
{a) 24, 60
(b 90, 120, 720

17, When two different signa are multiplied, a product i3 obtained. Multiply the
product obtained with a negative sign. Give the last sign vou will obtain.

18 Drawa number line, and show the counting numbers 5 7, 82 and 9.

19. Fnd the value of each of the following:
(a) (+147) + (-121) =
(b (=261) — (—109) =
{C) (4265) — (=104 =

20, Uze a number line to find the product of =3 and —2.

A ~
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| Projcy)

1. Look at the following tiangle made of circlea. Write number 1 to & in the
circles a0 that each side of the triangle adds up to the same number.

(a) In how many different wavys can this problem be done’ Show the
different solutions.

() Explain how vou could get the sides of the triangle to add up to the
smallest number.

() Explain how vou would get the sides of the triangle to add up to the
largest numbet.

(cd) Write down a problem that is similar to this one.

@ 2. Hnd the prime numbers between 1 and 100 by using the following instrictions:
~tep 1: Write down the numbers from 1 to 100 in rows of ten.
Step 2: Croga out 1.

Step 3: Circle 2 and croas out the remaining multiples of 2,
thatis, 4, 6, &, 10, ...

Step 4: Circle 3 and croas out the remaining multiples of 3,
thatis, 6,9, 12, 15, . ..

~tep 5: Circle 5 and croas out the remaining multiples of 5,
that iz, 10, 15, 20, . ..

Step 6: Circle T and cross out the remaining multiples of 7,
that i, 14, 21, 28, . .

Sep T Mow, circle all the remaining numbers, and count all the

circled numbers to obtain the total number of the prime
numbers between 1 and 100

Cuestion: How many prime numbers are there between 1 and 1007

| | WAT IZWATICE "0 0N ekl 23 -@ L =R VR




A

Chapter Three

Fractions

—

Introduction

The word ‘Fraction’ comes from the Lafin word Fracfo’, whichk means
to break’ The first lmown fractions were used by the Eovptians in the
early 18005 B, though they used pictures to describe fractions. A fraction
represents a part of @ whole o, more generally, any number of equal paris.
When spoken in daily life, a fraction represents the number of parts of a
ceriain size. In this chapiern, vau will learn about fractions. The competancies
gained will help vou to allacaie resources, divide space and time, as well as
deve lop a foundation for more corplex mathematical thearies. Hence, you
will be able to make paris af ohjects in real-lije acihvifies such as building

houses and farwing.

Fractions

Activity 1: Recognising fractic :

Take an orange and perform the following tasks individually or in groups:
Cut the orange into two equal pieces.

Liraw diagrams of the two pieces.

Cut each of the two pieces into two equal pieces to get four equal pieces.
Diraw diagramsa of the four pieces.

Cut each of the four pieces into two equal pieces to get eight equal pieceas.
Lraw diagrams of the eight pieces.

Wiite the fraction of:

{a) Cne piece obtained in task 2.

(b Three pieces obtained in task 4

() Three pieces obtained in task &

2. Share yvour findings with the reat of the class through presentation.

e o
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A fraction i3 a partor porfion of a whole thing. [t represents equal parts of the whole.
Congider the following figures:

(&)

(b)

A (c)
B > D
C

Figure ABCD 1z divided inte 4
equal patts. The shaded partis 1
part out of 4 equal parts, written
as %1: Itis read as a quarter or one

fourth or one over four,

E g @

In figure EFGH, the shaded part
15 2 out of & equal parts, written

as % It 1z read as two over five

or two fifths

L 0

In figure LI, the shaded part
12 1 out of 2 equal parts, written
as lg It 1s read as one half or one
OVEr tWo,

Infigure POE, the shaded partis 1
out of 2 equal parts wrtten as %
It 15 read as one third or one over
three.

Afraction has two parts, namely, a numerator and a denominator. The numerator
and the dencominator are separated by a horizontal bar The number at the top i3
called the numerator and the number at the bottom i8 called the denominator.
For example; in the fraction % 218 a numerator and 518 a denominator. The

horizontal bar separating the nmumerator and the denominator of a fraction represents
the divizion sign.
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For example; in the fraction g the horizontal bar meana “divided by’ and the

fraction i3 read as * five divided by eight’
The number % repregents a fraction, whete @ and & are integers, and 2is not zero,

This i3 because, if =0, the fracton %will be undefined.

Exercise 1

1. Drawa diagram to represent each of the following fractions:
1 1 3 k3
(2) 2 OF OF ®) 3

OF @l oF;

2. In each of the following diagrama, write the fraction of:
(a) Unshaded regions.
() Shaded regions.

(i) {111}

(i) (1v)

nm Y
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Types of fractions

There are three types of fractions: proper fractions, improper fractions, and mixzed
fractions.

Proper fractions

A fraction whose dencminator i larger than the numerator 13 called a proper fraction.
.2 1 57 11 i

For exam ple, ST T and 1 are proper fractons.

Improper fractions

Afraction whose denominator i3 amaller than the numerator i3 called an improper

fraction.

L_n
)

. 6 2 16 - -
For example; =, ZoE T and Eare improper fractions.

]

Mixed fractions (mixed numbers)
A fraction consisting of a whole part and a proper fraction part i3 called a mixed
fraction (mixed number).

@ For example, 1%, -3 g 6% 4%, and —z%are mized fractions (mixed numbers).

Improper fractions can be converted into mixed fractions and vice versa.

Steps for converting improper fractions into mixed fractions:
1. Dhivide the numerator by the denominator,
2. Write down the quotient as a whole number.

2. Write dowm the remainder as the numerator and the divisor as the denominator,

Convert the following improper fractions into mixed fractions:

@3 ) 2
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Solution

fa) [hivide the numerator by the (b)) [ivide the numerator by the

denominator: denominator:
5 13
215 5_j 29
—_41‘ 19
-15
5 .1 4
Therefore, = 2=,
2 2 Therefore 62 — 13 4
CE T T E

Convert the following mixed numbers into improper fractions:

@) 3% (b) 145

12

solution

Multiply the whole number by the denominator, and add the numerator to the
product as follows:

33_{3x4}+3 k) 145’? 140 x12) + 7
4~ 4 1z = 12
_l2+3 _ 1740+ 7
4 =T 12
=L _ 1747
-4 =T
Therefore 33 = 15. Theref 145 7o 1747
- B I erefore, =1 -

Exercise 2

1.

Use the following fractions to anawer the questiona that follow.

| o 230 25
(1) ] (111} Kz () ind
(i) G i) =5

ia) Which fractions are proper?
(b Which fractions are improper?
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2. Conwvert the following improper fractions into mixed numbers:

3 104 123
(a) 5 (d) 5 e
83 863 978
(b) T2 ® 125 () 5=
540 1465
© g Y =55y
4. Convert the following mixed fractions into im proper fractions:
2 3 1’?
{a)3 < d) 962 — e (g 18
5 7 19
(b ’?‘E () 94ﬁ (h) 36425
4 16
(c) 4’?59 (f1152 = 51
4 (a) What type of fraction is 5 %? Why?
by Which of the following fractions are i proper fractiona? Give reasons.
@ gl 2423 42157 16

628 8 T 68 T

Equivalent fractions
Equivalent fractions are the fractions with different numerators and denominators
that represent the same value of proportion of the whaole.

In order to obtain a fraction equivalent to another fraction, multiply or divide the

numerator and the denominator of the given fraction by the same non-zero number,

13 9 27 329 36 4
For example; 5 & 15 and =+ =7 are equivalent fractiona. Also, 5 T and =—= 152
equivalent fractions.
Chzerve that %is obtained by multiplying both the numerator and the denominator
] of % by 3. Similarly, % iz obtained by multiplving both the numerator and the
;; denominator of % bw 3. All subsequent equivalent fractions can be obfained in

the 3ame way.
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Cive four fractions which are equivalent to %
Solution
1 _1=x2 1=x53 1=x4 1x5
373 x2 3 w3 3 x4 3 x5

_2_3_4_ 5

6 9 12 15

- - 1 23 4 5

Therefore, the four fractions equivalent to T are 59 15 and is

Eule: Let % and gbe twio fractions.

The two fractions are equivalent if % = % that i3, ad = be. Otherwize, they

are not equivalent.

@
Example 2

Determine whether the fractions % and % are equivalent.
Solution
Croas multiply the given fractions:
6 x15=9x 10
Thus, 90 =90,
& o \ :
Hence, 10 and is are equivalent fractions.

Lowest term of a fraction (sim plification of a fraction)

Afraction iz in ita loweat term if the GCF of the numerator and the denominator
iz 1. Bimplifization of a fraction into it lowest term 13 done by dividing both the
numerator and the denominator by the same number,

To reducea fraction toits lowest term, divide both the numerator and the dencminator
by their GCE

J “i “illu—
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Example

simplify each of the following fractions to its lowest term:

9 750
@ 7g ) 1350 © 1244
Solution
Lhivide the numerator and the denominator by the GCE
(@ The GOFof9and 18489, (&) The GCF of 648 and 1244 i3 4.
9 9.9
ﬁ=18+9 548:548+4-
1244~ 1244 4
_1 162
2 N
Therefore, 2 = X 648 162
NS, ep= o Therefore, 1547 = 31T

(b} The GOF of 750 and 1250 is 250,
750 750 + 250

@ 1250 ~ 1250+ 250
_3
=2
750 3
Therefore, 1350 = &

Representing fractions on a mmnber line
Fractions can be reprezented on a number line.

L ofl a nutmnber line.

3

Feprezent

Solution

1 means one divided by three

3
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b om0 ™

This means that, % liez between Oand 1. Divide the length from O to 1 into

three equal parts. The firat part from 0 represents the fraction % a3 showm in

the following number line.

—+ ——— 2]

Eeprezent £l on a number line.

5

Solution

2 means three divided by fTve.

5

Thiz implies that, %lies between Oand 1. [ivide the distance from O to 1 into
fIve equal parts, then count the first three parts from O which represent % as

shown in the following number line.

[t

1
1
—2 —1 0 1 2

Two or more fractions can alao be represented on the same number line.

Eeprezent L and 2 on a number line.

T

I e
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Solution

Given the fractions + and 2 with different denominators. Find the LCM of
their denominators. The LOM of 4 and 3 1312, The LCM shows that vou can
divide the length from O to 1 into 12 equal parts as shown in the following
number line.

0 1 1
&
3

= ==

Each part represents 11—2 Thus, moving three ateps from 0, vou arrive at 3_1

and moving eight steps from O, vou amive at .

Exercise 3

1. Which of the following are proper fractions, improper fractions or mixed
fractiona? List four equivalent fractions for each of the given fractions.

| [

@3 or 0w (msl
Or ®) o o L2

OF: )3 () 1

@3 () 35 ()12

OF e ©) 31

2. Write the following fractions in worda:

@3 © 15

OF 61

© % ®1

(@32 () 2

I m
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Write the name of the fraction of the shaded part in each of the figures

ABCD and EFGH.

A B] E H

Simplify each of the following fractions to its lowest term:

' 455 4545 985
(@) g5~ ) 37180 ©) 310
124, 1488

shows whether the fractions === 575 and 3547 e equivalent or not.

Eeprezent each of the following fractions on the same number line:

Eeprezent 2 and 2

10 5
“What is the condition for a fraction to be called improper?
Convert each of the following improper fractions into mixed numbers:

ofl the same number line.

OF; © &
98 3674
T )
10, Convert each of the following mized numbers into improper fractions:
(2)3% © 2432
16 12
(b 172 2= 5= (d) 1640 2= 17
Com parison of fractions

Itiz possitle to compare two or more fractions, and arrange them in either ascending
or degcending order. If fractions have the same denominator, then the numerator

determines the sizes of the fractions. The larger the numerator, the lar 8ger the
fraction, and vice wersa. For example; in the fractions g é g 9 g s the
largest and g ia the smallest.
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The following are the steps for determining the aizes of fractions having different
denominators:

Step 1: Find the LCM of their dencminators.
Step 2: Multiply the LCM by each fraction to form whole numbera.

Step 3: The greater the whole number the greater the fraction.

1 1
Compare 3 and =

Solution

The LCM of 3 and 513 15.

Multiply each fraction by the LCM, that i3,
%xli:iand%xli:}

Cheerve that, deapite the fact that 513 greater than 3, the product of % and 15

givea 5, while the product of %and 15 gives 3. Therefore, _,1?15 greater than %

Alternatively, the comparison of 1 and 1 can be shown on a number line as

) 5
follows.

l:aﬂt:i 1

3 = lie batween O and 1. Divide the length from Oto 1 into 15 equal parts
(gince 1513 the LCMof 3 and &) Then, count the firat three parts from O which
represent 1 and count the firat five parts from O which represent % as shown

in the following number line.

a
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Which one i3 greater between == A1 and =

Solution

Hnd the LCK of the denominators of the given fractions.
The LCWM of 24 and 72 is 72

Multiply each fraction by the LCM.

15 7
24>-<’?2 453nr:172 w72 =T

‘e obgerve that, 45 13 greater than 7.

15,
ry

7

Therefore, =

ig greater than —

Exercise 4

1. Write each of the following fractions in increasing order of their values:

31 3 18 71 94
OF ¥ (3'25 75 53
64 81 16 1
O 5T 53+ a1 @ 55025 55

2. Insert the words “is greater than’ or ‘15 less than’ between each of the
following pairs of fractions:

o3 32 ef 3 el e[

(b)%’_‘% {d)gﬂ% (f)%’_‘g ﬂﬂ%ﬂé

3. In each of the following pan’s of fractions, determine which one 13 greater:
) 2L ) 1o 2%
94 564 155 465

4 Arrange the following fractions in deacending order:

731,119 ,1 .1
37 5 g o dpand g
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5. Ineach of the following pairs of fractions, which one i3 amaller than the
otherl? 1 1 1
= =7 = =
{3)320r14. {b}iorz,?.

& Tse <’ or =" sign to compare each of the following pairs of fractiona:

@il | & wHll3 o]l

250 555

{Operations on fractions

Activity 2: Recognising multiplication of fractic

Ferform the following tasks individually or in groups:

Draw a circle on a manila sheet.

Liwvide the circle into three equal parts.

Multiply the fractions obtained in task 2 by %

What did you observe in task 37

[ustrate the anawer obtained in task 3 by drawing.

mhare your findinge with wyour fellow students in the class through
presentation.

ln Rl b

Addition of fractions
Fractions can be added to get another fraction.

(a) Addition of fractions with the same denominators
Addifion of fractions with the same denominator is done through the folloving stepa:

Step 1: Take the denominator of one fraction as common.

sum of numeraftors
common denominator

Step 2: Write the sum of the fractions as

Hnd the value of each of the following and simplify the results:

3.2 19 7 14 5 3 7
(a)?+T ®JE+E+E (c)9§+3§+11§
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solufion 4 15
%4
@ gt7="=
_2
-2
3,2 _ 5
Therefore, 7+? ==
13,7 ,14_19+7+14
®) Bt tas 23
_ 40
48
_2
=

Therefore, ==+ —« + ===

5 3 T 5 % 7 {fadding whole)
92 +32+115=9+23+11+z+2+ %
©) g g 3 g B S(Humbers first
oy 9347
2]
_ 15
® —23+§
_ 7
—23+1§
_5a7
—24§.

5 3 T oaa7
Therefore, 9§ + 3§+ 11§ = 24§.

{b) Addition of fractions with different denominators
Addition of fractions with different denominators iz done through the following

steps:
Step 1: Find the LCM of the denominators.

Step ;. Divide the LCW by the denominator of each fraction.

Step 3 Multiply the numerator of each fraction by the respective value
obtained in atep 2.

W a0
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Step 4: Add the products obtained in atep 3.

the value obtaned in step 4

Step 5: The sum of the given fractions iz equal to : ,
LZM of the denominator

Mote: When performing operations on fractions, mized fractions should first

| be converted info improper fractions.
9 prop J/

Hnd the value of each of the following and simplify the results:

302 To,011 31 1 1 5
(a)§+§ ':b:'ﬁ"'ﬁ-"ﬁ (C)5€+3§+4ﬁ
solution

since the denominators of the fractionsin (a), (b), and () are not the same, find
the LCM. Divide the LCM by the denominators, and multi ply by the numerator
of each term.

3B+ G x2)

3,2 -
() 5+ 5= 1= (LCM of 3 and 513 15

14

Therefore, = 15

I_r['s2
Lalee Ln

7011 21 T md + (11 =2+ (31 = 1)
® mtztaeT %

(the LCM of 23, 46, and 92 i5 52)

_ 2B+ 22431
a 92
_81
g2
711 31 21

Therefore, E+ VTS + o =5

B I
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j

5 _{5x6}+1+{3x8)+1 4«12 +5

1 .21 45
© g t3gt4z= 5 g + 12
_31 25 5%
% T8 t12
_ 124475 + 106
24

_ 305

o4
_ 1017
= 122%

1 1 5 _ qa17
Therefore, 5€+ 3§ + 4E = 1224.

Alternatively,
5é+3%+4%=5+3+4+%+%+%
- 12+%
=12 +57
® = 122%

1 1 5 _ 1417
Therefore, 5€ +3§ +4ﬁ_ 12 ¥R

Exercise 5

Find the valueof each of the following and sim plifv the answer where necessary:

Lg+% 724242 13 L2418, 22
R s1leslesl g4 24241
3.3%+237 o 4% +82 15 +g+d

420475 10 42432422 16 241+

5% +55 11 £+3+3 17 242

6 22k + 424+ 32 12 Jor 2+l 18 11 +32

I
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4 2 2 301
19 §+6? 20_§+121+§
sSubtraction of fractions

Activity 3: Recognising subiraction of fract

Take a vatenmelon and then, petrform the following tasks individually or in

STOUpS:

1. Cutit into eight equal pieces.

2. Taketwo pieces and give them to wour firstfnend. "Write down the fraction
of the two pleces.

3. Take onemore piece and give it to another friend. Write down the fraction
of the piece.

4. Wrte the remaining fractions after giving the three pieces to vour fnends.

Write a formula you can use to get the answer obtained in task 4.

b

& Share vour findings with wour fell ow students in the class through presentati on.

& Fractions can be subtracted to get another fraction. When subtracting fractions,

13e the same ateps as thoze used for adding fractions.

For example; when subtracting 3 from 11, remember that the denominators are

] A
the same.

4_3_4-5_1
Thus,5 === <

T

Hnd the value of each of the following:

65 2
@77
17 11 1
®) 55 -35 735
solution
6 12 _6-=-2
@y 7=5="7
_4
ez
6 2 _ 4
Therefore,ﬁ—ﬁ_ =
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Therefore,

Find the value of each of the following:

28 7 1 2_q12 1_51
@35 715730 by 43-1% 4523
Solution
(a)@_i_L_@Q){E}—{TXE}—{l){B}

45 15 30 20

(the LCM of 45, 15, and 30 iz 90)
_ B -42 -3
a S0
@ _B
Te
29 9 1 13
Therefore, = 15 35" a0

295 _ a4 2_5

®4-1z=6-D+(5-3)
- 3+%(memm of 3 and 6 is 6)
=2+1+4_5(since4islessthan5, aplit the whole mum ber
3 as 2 +1).
_ &

Eut,l—g

2 45 _546.4_ 5 08 b_a-b
4?7 15_2+6+6 = since F-z="4%

_5 410 _3
—2+6 g
_o 42
—2+6
_53

_26'

2_12_a2
Therefore,43 16_26.

i |
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Alternatively,
4g_lg_¥4x3}+2_{1x6}+i
3 £ 3 &
_ 14 11
3 &
- %(me LCM of 3 and & is 6)
_ 17
T
_ 53
_25.
2 _42 _ 52
T‘hereﬁ::-re,ét3 15—25.
| P PP 1.1
©43-21=0 2)+(3 2)
=2+¥(theLCM of 3 and 2 is 6)
:1+1+2_3(sincezislessthaHB,splitthe whole mum ber
2into 1 + 1),
@ 6
But,].:g
1_,1_ 6, 2—3
43 22—1+6 5
_1+(g+%)—%since%—§_a;b
_ 8_3
‘1+(5 5)
— 142
—1+6
—12
_16'
1 _,1_43
Therefore,ét? 22_16'
Alternatively,
4l_2lz{4>ﬂi3:‘+l_{2>{2}+1
3 2 3 2
_13_5
32

 E— 'r
||||”E LI
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Nl

—— —

26 =15

11
&
=1

—

hjln

1 _,1 _
T‘herefore,-ﬂr3 22 =1

Exercise &

Find the walue of each of the following, and simplify the anawer where necessary:

Thlln

L 2-2 5 61-31
2 22—t 10 7E-2£-2%
3. L-2 1. 93 - 5%
@ 4 F-7-5¢ 1283 -3 5 1
5. L-2 1313121
3 %—% 14 4%—2%
7.32-2 15 9% 52
& 5%_§_1?8
Multiplication of fractions

To multiply fractions, first multiply their numerators and then, multiply their
denominators. Formixed numbers, change them into improper fractions and then,
multiply accordingly.

roduct of numerators
Eule: Product of fractions = P

product of denominatoras”

i
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Generallj,r
1. If g a and J?are fractions, where b= 0, d= 0, f= 0 then,

G XCxe_ aoe
Exd =f  Bdf

CLE

d7f

2 If .:1%'_’, .:f% and g’;—“are mized numbers, where o= 0, =0, 1 = 0 then,
b

£ h_actb dite gi+ R
i o I i
(o + By o« (df + &) » (g1 + A1)
B Cfi '
4. If two fractions are auch that their product is 1, then each fraction i3 called

the reciprocal of the other This means, £ = E= cxd_cd_ = 1. Thia shows
i dxc  do”

that, & 7 13 the reciprocal of d = and vice versa.

A reciprocal of a fraction 12 obtained by interchanging the numerator and the
dencminator,

Hnd the value of each of the following:

® 2o 30 , 2 e ]
@ 5 %3 b 5T 35 ':"33' 10~ 2
Solutlong 5
e
@ _XE 55
&
-5
2.3 _ 6
Therefore, z ><5 = z=
2 A w2
®) 51745 T 51x 45
~ €0 _
2295
-4
15%°
3,2 _ 4
Therefore, 51 ¥ $= = 153
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4.7 T _
—15.

Therefore, 3 et 0 ot 5

Fnd the value of each of the following, and sim plify the answer where necessary:

4
4

3 3 4 1.4 2
(a) IEKQ {b)?.-?x9§ () gxﬁxﬁg
Solution

@ @) 1%x9:%><9
:%xi;‘
_7.39
A
T =9
T 4wl
_ 683
4
_ 153
_3154. 3

Therefore, 13 wE = 151.
3 4 BxN+3 B x+4
) 3 NCE=—7 <~ 3
24 49
755
24 = 7
1=5

I
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_ 168
T 5
_ a3
—335.
3 4 _qa3
Therefore, 3? W 95 = 335_
1.4 -2 1. 4 Bx5+2
(c) 8><15><55—8><15>< =
_ 1.4 32
= 3715775
1 x4 x4
1lx15 =5
16
75
Therefore, L x4 x62 = 16

g 15 5 75

Hnd the reciprocal of each of the following fractions:

2 1 4
@ % () = © 3
Solution
ia) Interchanging the numerator and the denominator of % gives %
3

Therefore, the reciprocal of % iz 5

1 5

it Interchanging the numerator and the denominator of £ gives = =

5 1
Therefore, the reciprocal of % i3 5

() Interchanging the numerator and the denominator of % gives ;1
Therefore, the reciprocal of % is %

Find the value of each of the following:

3.
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5. Ix2s 1. 51 x22

6. S%XZ% 12. ?%m%‘xz%
7. 3x1dx2 13. Tix1E x

8 S Xg X 14. 41 x11 %21
9.%x%x15—4 15. 2 X 14k x 12

7 3 25
10 EX Exﬁ

Multiplication of fractions by using illustrations

Activity 4: Recognising multiplication of fractions by using illustrations

@ Ferform the following tasks individually or in groups:

1. Diraw two different rectangles of the same size.

2. Construct five equal rows for the first rectangle, and then shade two rows.

3. Construct nine equal columns for the second rectangle, and then shade
seven columns.

4 Combine the shaded rows in task 2 and the shaded columns in task 2 in
ofie rectangle.

5. Waing task 4, explain with reasons how you can obtain the solution

2 .4
forixg.

Two fractions can be multiplied by uzing illustrations.

Find the value of % ® % by using illustrations,

J “ iilln_
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Solution
The aolution can be obtained through the following steps:
Step 1: Diraw two different rectangles of the same size.

s

L2 =
Ln |-

Step 2: Construct 3 equal rows for the first rectangle (3 ia the denominator
of the firat fraction).

ol
1
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-

Btep 3: Shade 1 rovr of the first rectangle (1 18 the numerator of the first fraction).

Step 4: Construct 5 squal columne for the second rectangle (512 the dencminator
of the second fraction).

-

Step 50 Shade 2 columns of the second rectangle (2 18 the numerator of the
second fraction).

O

W Y
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Step 6: Combine the two shaded rectangles of step 3 and atep 5 in one
rectangle.

Step 7 The total number of small rectangles formed in step & stands for the
denominator. The total number of small rectangles shaded twice
stands for the numerator,

2
~15

@ Exercise 8

Hnd the value of each of the following by using illustrations, and then simplify
the answer where necessary.

>,

L3 =
) [

Therefore,

1.3 4 3 1.7

1.?T>~<‘ﬂ—r 2 Exg 5.§><?

3.5 2.1 1.1

2'§><7 e §><§ & EXE
Division of fractions

In order to divide a fraction by another fraction, we multiply the dividend by the
reciprocal of the divizaor
1_12 1

Forexample;, 12 + 3T 3

dividend A ., divisor

—

1_12
1 "a~71 *

=
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_la x4
1=1

a8
1

&

Therefore, 12 « = = 428,

Lividing 12 by = ia the same ag finding the total number of quarters in 12
Thus, there are 42 quarters in 12,

Fl= =

Diwizion of fractions 18 done through the following steps:
Step 1 Find the reciprocal of the divisor

Step ;. Find the product of the dividend and the reciprocal of the divisor
obtained in atep 1.

Step 3 Simplify the angwer to its lowest term where necessary.

Example 1
® N

Hnd the value of each of thefollowing, and simplify the answer where necessary:

3 7 .14 T
(3}675 {b)48.25 (c)S.zl
Solution

3 _6 3
@ 6+5=7+5

_ 6.5
173
_2 %3
1x1
=10
Therefore, +%: 10,

A4 725

®) g 35" %13
_ 1x25
45 14

_25
714 25
Therefore, 15755 98

B
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Ty 121
() 5.21_5.1
7,1
=577
_ _dxl
Sx2l
_ 1
C1E
T a1 - L
Therefore, == 21 = iz

When dividing fractions involving mixed numbers, first change the mized numbers
into improper fractions.

Find the value of each of the following, and simplify the answer where

NeCessary;
1. 72 4 _ 14 Ry 11
& @4z + 75 (B) 55+~ = (c) 95 divide by 15+
e kD1 T xD) 2
o2 _ xS+l Tx3+
@ 45+ ig=""5 "3
5 3
2l =3
T 5w 2%
_ 63
115
1. 52 _ 63
Therefore, 45 : ’?3 =115
4 14_(BxN+4 14
b) Sgezps—15 37
_ a8 1
-9 27
_ 49%27
Fxld
_I=x3
1=z

. - Ml
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4 14 _ .41
Therefore, 5§T 57 = 1[]2.
1 411 @=7+1 (1 =2134+11
DR A T Ba—)
_B4 I2

7 721
_ 64x21
T %32

2w 3

1.
7721

Therefore, 9

Exercise 9
& Find the value of each of thefollowing, and simplifv the answer where necessary.

R g 9. ;;6+ % 16, Divide lﬂgby 3%
3. 14+§ 10, %+ f—g 17 Divide 15% by 3%
4. 72+ % 11, 3§+14—5 18 DivideS%by 5:;
5. 35+% 12. 2%+134 19 Divideal%hm%
3 §+§ 13, ?%4;—0 20 10%+1%

7 g—g 14 5%4& 21, 8%+313—0

Il
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Mixed operations on fractions

3 1. 12
Find the value of z xlgf =

Solution
Change the mixed number into improper fraction, thatia, 1l to i.

2 2
12 to Eand change + into < thatis,

Change 16 1

Therefore, % w1

.

Hnd the value of each of the following:

ogxhert  ol-(gad) 03 G-Y-

[0 =
—
[ 12

L3 =

solution

1.,,1 11
(@) 4§><2?7714_

1 1 41
Therefore, 4§ * 23— = IZ

Il
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e
00|~
|
——
—
P
e
—t
WOl
.\-"‘-'"F/
[~
|
[ [l
e
—
0|
S

7.{11 é)
Therefore, .(12><19

©2+(2-L)-1-2.(1
+

oo~
1l
e

Ln) |
Ln

o

3=

2,42 1y 1_.,8
Therefore,§+(———)73_115.

Note: When worlang cut with mized operations, rememberthe rules of BODRMA S

m i
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Exercise 10

Find the value of each of the following, and simplify the answers where

NeCeasary.

1 1 11 5_(6—11]+[3xg+1§]+4
3 4 6 2 5 5
1%—%“5% : 9_(1+2]

S R R 10 A6 3
E—=+l—x—+—
g8 2 6 4

2 7 4 1

, 5.3_3 i ———x[———]
& 10 16 5 10 \7 3
5_1),.4 41 44

: a 3) 7 . 73 5

@ 2 [6 3] 7 [2 4] 3
—+|=+—=[x3 10 —+|—+—|x=
9 4 1 45 15) 3

Word problem s involving fractions

Apiece of cloth 37 % cenfimmetres long was cutinto equal pieces; each was 1
centimetres long. How many pieces were obtained”

L
2

Solution

Length of the cloth i3 3’?% i

Length of each plece i3 1iem

2
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Thua, the number of amall pieces = length of the cloth + length of one piece
=37zcm + 1l (a3

2 2
_ {3’?"><2,}+lcm+ (1=2)+1 o
2 2
— Do L 2
=5-cm =+ 5cm
13,2
=2 %3
=25.
Therefore, 25 pieces were obtained.
Abag of rice weighs E%Idlograms. What is the maaa of 16 such baga?
Solution
1 bag weighs 2 % Klograma
16 bags weigh?
2% kilogramsa = 16 bags 5.
Thag =5 kilograma = 16
=2 216 klograma
= %—Dldlograms
= 40 kilograms.

Therefore, 16 bags weigh 40 kilograma.

N D
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Example

Aman gave 7 of his money to
5 25

hiz somn, g of the remaining amount

to his daughter, and the remaining

amount to his wife If his wife got

11 290 300 Tanzanian shillings,

(@) how much money did the man
have in tofal ?

() how much money did hus
daughter get?

Solution
ia) Fraction given to the son = %
Fraction that remained = 1 — ;—5
_25_ 7
25 25
_ 18
25
Fraction given to the
daughter = 18 ® 2
259
-4
.25
Fraction given to the son and
_Z .4
the daughter = 5z + 55
11
25
; £ Y1l
Fraction left = e
_25-11
25
_ 14
257 .
Thua, the fraction given to his
o= 14
wife = 5=

14 x total amount of money

25
= Tsh 11 220 300

By cross multiplication, we have,

Total amount of money

11 930 300 x 25
14

=Tsh 21 411 250,

="Tsh

Therefore, the man had 21 411 250
Tanzanian shillings in total.

(b The amount of money
given to the daughter

-4
= 7& % Tsh 21411 250

= 4 » Tsh 856 450

= Tsh 3 425 200,

Therefore, the daughter got 3 425 500

Tanzanian shillings.

F:,.Kample 4

Linda spent % of her income, and

remained with 22 100 Tanzaman

shillings What was her income?

Solution
It she spent % of her income, then
she remained with 1 — < = £ of her

. g 9
income.
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of Linda’s income 157

- (%x Tsh 88 100) .

MO

7 3
g xTah 82 100 = 5

7 Tsh 88 100

2

= T » Tsh 44 050
= Tsh 308 350.

Thugz, she spent 302 250 Tanzanian

ghillinga. Her income = income

apent + the amount that remained.
=Tsh 82 100+ Tsh 3028350
= Tsh 396 450.

Therefore, Linda’s income was

396 450 Tanzanian shillings.

Altenatively,
Let Linda’s income be Tsh a.

mhe apent % of Tsh a, which equals
Tsh %.:1.
Femainingamount = a — ga.
— [
- (1 9 )'f"’
2,
Thus, %{1 = Tsh 88 100
2a =Tsh88 100 x 9
g — i8h 722 200
e

@ = Tsh 356 450,
Therefore, Linda’s income was
396 450 Tanzanian shillings.

of Linda’s incomeis Tsh 28 100,

1

2
centimetres long, find the tofal

length of 24auch pieces of wire,

If a piece of wire 12 43

Dioto had 45 Klograma of sugar
If 15% klograms were 3old, find
the mass of sugar that remained.

Most bought 8% Klograms of
beans and 5% klograma of peas.
Hnd the total mass of the beans
and the peas.

In a mixed school, % are boys,
If there are 1 342 girle in the
achool, find the total number of
students in the achool.

How many packets of sweets,
each weighing = lalograma, can
be made from a packet wel ghing
128 kg?

Beatrice had some money. She
apent % of it on tranaport, and %
of the retnainder on clothes. She
spent the rest of the money on
food. If the amount spent on
tood was 2 085 750 shillings,
how much money did she have

in total?

. An empty bottle weighs 112

grame. [f 56 tablets each
welghing 7 grams are put 11

the bottle, what i3 its tofal mass?
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2. Mponi’s bag contains 5 books weighing 3ﬁkz'll-::u‘g:rams gach. If Mponi
removes 3 bools from the bag, what i3 the maas of the remaining boolka’

1

“. The area of a rectangle 12 420 aquare centimetrea. If 1te width 12 lllj2

centimetres, find its length.

10 Acar travels 483 1 klometres in 82 hours. How far doeg it go in two

2 3
hours?

1. Afraction describes parts of a given quantity, usually written aa
F i3 not equal to 0.

Anumerator i3 the top number of a fraction.

Adenominator is the bottom number of a fraction.

Aproper fraction has the denominator greater than the numerator

An improper fraction has the numerator greater than the denominator,
Mixzed numbers conzist of whole numbers, and proper fractions.

2

5 where

Equivalent fractions have the same wvalue.

Areciprocal of a fraction i3 obtained by interchanging the numerator and
the denominator

5. Todivide the fractions, multiply the dividend by the reciprocal of the divisor
10, Inorder to multiply, of divide mixed fractions, transform them into improper
fractions.

R I L Sl

Y,

U =R VR
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Revision exercise

W

Inquestion 1 to 14, find the value of each expreszion and simplify the anawer
where necessary.

8 Divide 12 by 22

1 2 &<
10 5
7o 4.1 4
2. ——-= 2. (—+—)><2—
11 2 9 4 5
9 4
2 41_23 ID.CompareEandﬁ
f 3
6 1 1 2 7 4 1
4 E=+4bH=—2=— 11 2———><(___
7 3 4 3 10 A7 3
5 EXE E 12 i_l}{i
5 3 15 b1l 38
&. 6l><3%><2l 13 41+21+E
4 3 2 3 & 4
2 2 1 1 3
e T -4 2
! 5 3 14 137%7

15, Four boxes weigh 21% klogramas, 25% klograms, 18% kilograms, and

17 % llograms regpectively. If a porter can carty all the four boxes, what
ig the total masa carried by the porter?

1&. Three sisters shared some money. If the eldest got % of the money while

the middle sister got % of the remainder, what fraction of the monewv did

the voungest aister get?

17, Apainter can paint a door for 11 hours. How long will the painter take to

4
paint 12 doors of the same size?
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12, Atanks 1z full of water, When 78 litres are drawn off, it i3 ?% full, What
armount of water will the tank hold when it is full?

19 Ina certain class, 8 students take chemistry; 15 take history, 12 tale french,
and 19 take biclogy. If 5 students from each subject are selectad to represent
their fellows in a tour, find the fraction of the students represented by their
fellowss in that tour from each subject.

20, An 80 metre long rope wae cut into four preces. The four pieces were
distnbuted among Form CUne, Form Twe, Form Three, and Form Four
students. In this distribution, Form One got 15 metres, Form Two got 20
metres, Form Three got 40 metres, and the reat of the piece was given to
Form Four.

{a) Write the fraction of the piece of rope distributed to each class.
(b Which fraction i3 the largest of all the fractions?
() Find the difference betweean the largest fraction and the smallest fraction.

L =R VR
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Chapter Four
Y

Decimals and percentages

Introduction

Many numeral systems of ancient civilizafions used fen and iis power fo
represent numbers, If was difficult o represant very large munbersin thess
ald mime ral systems, and only best mathematicians were able fo muliiply
ar divide large numbers. These difficuifies were complately solved with the
intraduction af the Hindu-Arabic numeral svsiem for representing intagers.
This syvstzm has been extended fo represent same non-inieger numbers called
decimals for forming the decimal numeral syvstem. In ancient Rome, long
@& befare the existence af the decis;mf svstem, compuiaions ware aften made
in fractions in the muliiple Gfﬁ. Corppisiation with these fractions was
equivalent o computing percentages. fn this chapiern, vou will learn about
corverting fractions into di flerent tvpes of decimals, expressing quantifies
as percentages, and comverting fractions and decimals inta percentages, and
Vice versd. 1he competencies develaped will help vou to measure accurately
weight, length, and other guantities. Alsa, yvou will be able to calculate
an increase or decrease of price or various quaniities in percentage over
firme. This will enable vou o report the changes in guantiiies in percentage

ovEr .

Decimals

Activity 1: Recognising decimal mamk

Ferform the following tasks individually or in groups:
1. ‘Write the masses of any two students in your gronp.
2. Add the masses of the students in task 1.

B ~
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2. Write the mass of each student in task 1 as a fraction of their fotal masses.

< Write the fractions in task 3 in decimals.

5. Which of the decimals in task 4 i3 greater than the other?

Adecimal 18 a fraction whose dencminator is a multiple of 10, 100, 1 000, 10 000,
and a0 on. When a number cannot be divided exactly by another number, what i3
left over i3 called a remainder. The remainder determines the presence of a decimal.
The decimals are alao considered as fractions which are not written in the form of
a numerator and a denominator

Decimals have two parts separated by the decimal point {+). These two parts are
ktiown ag whole part and fraction part. The fraction part 12 also known as the
decimal part. The two parts are shown in the decimal number 2405

Whole part Fraction part
1
r . A
8 405

The fraction part is a place where vou can get the number of decimal places. The
first decimal place iz the tenths, the second decimal place iz the hundredths, the
third decimal place i3 the thousandtha, and so on.

g 4 ] )

First decimal place J

Second decimal place
Third decimal place

The digits representing the fractional part of the decimal are always read one by
one. For example; 2405 is read as "eight point four zero fve” and not as "eight
point four hundred and fIve”

The positions occupied by digits in a decimal number after the decimal point are

i called decimal places. For example; 2,405 has 3 decimal places.
=] Any whole number can be written as a decimal . Forexample, 6 =60, 2 =30, and
S0 O,
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Decimals can be shown by illustrations as shown in the following figure.

The shaded section 15 one out of 10 sections. This is written as % in fraction form.

It i3 alao written ag 0.1 in decimal form, which 13 read as zero point one. The shaded
rectangle can again be divided up into 10 other equal patts.

Ewery digit of a number, written in a decimal fonm has its own place value.
For example; in 672 543, the place walues can be determined as shown 1n the
following table.

Hundreds | Tens | ©nes | Point | Tenths | Hundredths | Thousandths

& 7 2 : 5 4 3

513 in tenths, which means 15—[]
<13 in hundredths, which means %

% 18 in thousandths, which means 3

10007

Decimals can be expressed in expanded form depending on the place walue of
each digit.

For example: 0543 = (0 x 1) + (5 X 11_0) + (4 xﬁ) + (3 xﬁ).

Alternatively, the expanded form of 0.543 i3 given by

0543 =0x1+5x01+4x001+3 0001
=0+054+0.04+0.003,

( Mote: Fractions can be converted into decimals and vice versa.

Exercise 1

1. Write each of the following decimals in words:
{a) 4128 by 367.01 () 43 4568

“07d AN ek 91 .@ RN




- @ [ I [ [

2. Write the place value of 3 in each of the following decimala:

(a)8.725 (b) 23.518 (o) 0.0508 () 50 461
3. Write each of the following decimals in expanded form:

{a)23.105 (b 4.5201 () 0.72 (dy 7.4
4 Write the place value of each digitin the following decimals:

(a) 0.04 {by 2.761 c) 2l.4

Conversion of fractions into decim als
To convert a fraction into a decimal, we divide its numerator by its denominator

Example 1

Convert the following fractions into decimals:

@ % OF
Sollétion -
(3)5:2+5 (bj§:5+8
0.4
< 5120 0.625
-0 215,000
20 B
-20 50
— — 43
Therefore, %: 04 —2[]
—16
40
— 40

Therefore, §= 0.625,

Il
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Convert the following mixed fractions into decimals:
@ 2% ) 3%

Solution
ia) Write the mixzed fraction as an improper fraction. That iz,
2_8
5=y
Chivide the numerator by the denominator as follows:

2 666
318.000
—
20
-18
20
18
20
—-18
2

TMmhmE%:Eﬁ%m

—

2 _ 17
®) 35="%

Chivide the numerator by the denominator as follows:

3.4
S)1°F.0

—15
20
— 20

Therefore, 3 % =3 4

i e
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Exercise 2

1. Convert the following fractions into decimala:

1 4
(a) g (c) 17
i} 1
(b) 2 @ 3
2. Convert the following fractions into decimala:
3 1
(a) 13 ©) 73
2 3
(b 4 = (dy 11 =
4. Convert the following fractions into decimals:
1 1
(a) 5 © =
2 2
(b3 = (dy 5 5
4. Convert the following fractions into decimals:
17 15 32 22
o (a) 1% ®) 213 (@ 32 (@) %
Tyvpes of decimals

There are different tvpes of decimals.

{a) Terminating decimals
Aterminating decimal 12 a number with a finite number of digite after a
decimal point.
For example; the decimals0.25 0625 and 04 are terminating decimals. They

are obtained by converting the fractions 15 and z into decimals, respectivaly.

4' 8 5
{b) Recurring or repeating decimals
Arepeating decimal of recutring decimal 15 a decimal representation of a
number whoae digits are periodic (repeating its values at a regular interval)
and the infinitely repeated portion is non-zero.

For example: 1%: 1.666. . %: 0333 and 't =0 £39639639 are

111
the recurring or repeating decimala.

When writing a repeating decimal, dots or bara are placed over the repeating part.

N Ml
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For example; the decimal 1 668E666 | can bewritten ag 1. &or 1.5 This means
that, & i3 infinitely repeating.
The decimal 0474747474, iz written as 0.47 or 0.47. This means that, 47 is

infinitely repeating. The decimal 2 135353535 | i3 written ag 2 1350r2.135.
Thiz means that, 35 i3 infinitely repeating.

The decimal 0 539629639, iz writtenas (.62 9 or 0,539, This means that, 639
iz infinitely repeating.

Mote: If a group of digitzis repeating, a dot should be put over the first and the
last repeating digits.

{¢) Non-terminating and non-recurring decimals

A non-terminating and non-recurring decimal 18 a decimal number in which the digits
after the decimal point continue endlessly without a defined pattern of numbers.
Thege decimals cannot be represented as fractions, but they can be approxzimated
to fractions. Forexample;, 0235294 23127613 and 0. 368421 are
non-terminating and non-recurring decimala.

Conversion of decimals into fractions
The process of converting a decimal into a fraction depends on the type of the decimal.

{a) Terminating decimals
To convert terminating decimals into fractions, uge the following ateps:

Step 1:  Write down the decimal divided by 1. Thatis, —de‘?ilmal

Step 2:  Multiply both top and bottom by the multiple of 10 for every digit
after the decimal point. Thatis, if there is one digit after the decimal
point, then multiply by 10 if there are two digits multiply by
100 1f there are three digits, multiply by 1 000, and a0 on.

Step 3 Simplify the resulting fraction if necessary.

Convert the following decimals into fractions:
(a) 0.25 (b) 1.06

~ I
I|||I|
8
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solution
(a) Write dowmn the decimal divided by (b Write down the decimal divided
1, that iz, by 1, thatis,
D.25=%. 1.05=—1-f'5_
mince the decimal has two decimal mince decimal has two decimal
places, multiply both top and places, multiply both top and
bottom by 100, that i3, bottom by 100, that is,
0.25 _ 0.25 x 100 1.06 _ 1.06 x100
1 1 =100 1 1 =100
_ 25 _ 106
- 100 100
_1 _
=5 1 ="
Therefore, 0.25 = %. Therefore, 1.06 = 1_:?’—[].
.
Convert the following decimals into fractiona:
ia) 048
by 0.255
i) 1.046
solution
fa) Multiply both top and bottom (b} Multiply both top and bottom
by 100, by 1000,
048 048 100 0255 0255 = 1000
1~ 1 =100 1 7 11000
048 = % _ 255
N 1000
J25 _ a1
12 To200-
Therefore, 0. 48 = 5=
Therefore, 0,255 = %.
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() Multiply both top and bottom
by 1000

1.046 _ 1.046 x 1000
1~ 1x1000
_ 1046
~ 1000
=146
1000

— 123
=130

_ 123
Therefore, 1 046 = 1 Gl

(b} Eecurring or repeating decimals

Conversion of the fraction such as % into a decimal gives 0666666 which iz a
repeating or recurring decimal. The decimal 0 888686 can alao be converted into
a fraction. Arepeating decimal can be converted into a rational number (fraction)
uzing the following steps:

1. Chooge any variable to represent the repeating decimal.

2. Identify the repeating digits next to the decimal point by multiplying both sides

of the equation by multiple of 10

4 subtract the equation in step 1 from the equation in step 2.
4. From the equation obtained in step 3, aolve for a chosen variable in atep 1.
S Aimplify, if possible.

Convert the following decimala into fractions:
(a) 0.3 () 0.835
(b) 0.83 () 083

J “ ii|l|l
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Solution

(a) 0.3

Let x=073 (1)

Since the repeating digit appears at
the tentha place, multiply both sides
of equation (1) by 10 to obtain
10x=13.3 (23
Aubtract equation (1) from equation
(). Thatis, 10x — x =33 —0.3

9% = 3.0
F=32
_1
. )
But, x = 0.3
Therefore, 0.4 = %
(b1 0.83
Letx=0.83 (1)

mnce the repeating digite appear at

the tentha and hundredths, multiply

both aides of equation (1) by 100 to
obtain 100x = 83.83 (2)

Subtract equation (1) from equation |

(2).
That is,
100x —x =83 83 —0.83
99x = %%.D
i= ﬁ
But, x = 0.83
83

Therefore, 0. 83 = 9o

WAT IZWATICE "0 0N ek 93

(ch 0.835

Letx=0.835 (1)
sincethe repeating digits appear at the
tenths, hundredths, and thousandths,
multipl v both sides of equation (1) by
1000 to obtain the following equation:
1000x = 835.83 5 (23
subtract equation (17 from equauon ()
1000% — % = 835.835-0.835

999x = 835
_ 835
*=oog
But, x=0%835
835
Therefore, 0. 815 = 999"
(dy 083
Let x = 0.83 (1)

since the repeating digit occurs only
atthe hundredth place, multiply both
gides of equation (1) by 10 o obtain
the following equation:
10%.= 833
mubtract equation (1) from
aquation (2)

10x —x=83% — 083

(2)

9% =75
_ 7.5 %10
T 10
75
Ty
-
But x = 0873

Therefore, 083 = g
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Alternative to part (d)

Let x = 083 (13
Hince the repeating digit occurs only at the hundredth place, multiply both
sides of equation (1) by 10 and by 100 to obtain the following equations:
10x =513 (23
100% = §3.3 (3}

Subtract equation (2) from equation (30 That ig,
100%x — 105 =83.3-8.3
90x =75

I=

'~D|--’J

5
0

ln

_;I,':
But x = 083

Therefore, 083 =

h|n

{c) MNon-terminating and non-recurring decimals

Mon-terminating and non-recurring decimala cannot be converted into fractions,
unleas the decimals are approximated to a cerfain number of decimal places to
make them terminate.

Exercise 3

In question 1 to &, convert the given decimals into fractions:

1. (a) 0475 fe) 11.01
(b) 1.007 (d) 0.35

2. (a11.02 () 80.217
(k3,112 (d113.015

3. @) 0.8 () 0. 723
(b)0.34 () 2.4
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4 (@) 0.75 () 10.31 (e 10.1
(by5.13 () 10.001

5. (a)0.45 () 0.93 () 0.97
(b)0.34 (d)0.215 (10,1034

6 @021 (10567 (e 0215
(b 0.93 (1 0.1352 (10,186

7. Convert the following fractions into decimals. If the decimal repeats, write

it bjir using dota. p .
(a) B (c) i (e) 17
] 1
OF. @ 3
Operations on decimals
@ Decimala can be added, subtracted, multiplied, or divided. Since decimals have a

decimal point, we use it as a guide when performing these mathematical operations
on decimals.

Addition and subtraction of decimals
The following steps are uzed when adding or subtracting decimals:

Step 1: Arrange the digits of the decimals vertically according to
their corresponding place values.

step 2: Add or subtract by starting from the right to the left.

Fnd the valueof 3.5 + 008 + 1075

Il
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Solution
Arrange the digita of the decimals vertically, then find their sum. That i3,
350
0.08
+10.75
1433

Therefore, 3.5+ 008 + 1075 = 1433,

Hnd the value of 3 84 — 2 45

Solution
Arrange the digits of the decimals vertically, then find their difference Thatis,
3.84

@ ~2.45

1.35

Therefore, 384 — 245 =139

Exercise 4

Find the value of each of the following:

1443 +309 4. 98148935 Jo807 —406
2684+ 2.003 50758 - 6667 g, 49001 + 4.06
34505 + 1.978 6643 =378 90504+ 08

10, Hnd the difference between 072 and 024

nm Y
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Multiplication and division of decimals
The following steps are used when multiplying decimals:

Step 1 Ignore the decimal point.

step 2: Multiply the digits as it 13 usually done when multiplving whole
numbers.

Step 3 Add the resulting products.
stepd:  Count the total number of decimal places of the multiplied decimals.
step 5 Starting from the right end of the product obfained in step 3, move

to the left the same number of decimal places obtained in step
4 and inzert the decimal point.

Fnd the value of 0.43 = 5208

Solution
Ignore the decimal point and multiply the numbers as follows:
5208
= 43
15624
+20832
223944

The total number of decimal places i3 fIve {two from 0.43 and three from 5208
Hence, count 5 decimal places from the nght of 22% 994 to the left, and then,
inzert a decimal point after the fifth decimal place to obtain 2.23944.

Therefore, 043 = 5 208 = 2 23944

Dhvizgion of decimals can be done between decimals by decimals, decimals by
whole numbers, and whole numbers by decimals.
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When dividing decimals by other numbers, or decimals by decimale, the following

atepa are used:

step 1: Compare the number of decimal places of the numerator with that
of the denominator.

Step ;. Take the highest number of decimal places (that i3, if iti3 one,
then multiply by 10 on both the numerator and the denominator,
If the number of decimal places is two, then multiply by 100 on

both the numerator and the denominator, and a0 on).

Step 3: Usean appropriate division method to divide the resulting fraction.

Fnd the value of 0.8 + 025

@ Solution 06
The numerator 0.8 has 1 decimal place, and the denominator 0,25 has 2
decimal places.

Thus, multiply by 100 both the numerator and the denominator, becauze the
highest number of decimal places i3 2. That iz,

08 x100 _ 80
025x100 25
=3.2,

Therefore, 0.2 - 025 =73 2.

Hnd the valueof 1.8 + &

J “i “illu—
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Solution
e_1.8
18+6= 5
_ 1.8 =10
TR w10
_ 18
&0
=03

Therefore, 18 + 6 =03,

Exercise 5

Hnd the value of each of the following:

1. 38.05 + 0.005 7. 034 x 628
2. 06+ 002 8 (24x3.2)+24
3. 015+ 03 9 324x4.21+25

® 4. 4903 x 0.54 10, 0.62+0.2) x{2.04 + 0.2)
5. 021 x0.5 1S+ 8 &
6 855+02 lp, il o 2

1.2x3.2 '

Representation of terminating decimals on a number line
A terminating decimal with few decimal places can be represented on a number line.

Activity 2: Representing terminating decimals on a nur

Ferform the following fasks individually, and then, share vour reaults with

other students in groups.

1. Choose a decimal number with 2 decimal places, and a positive whaole
part not exceading 5.

2. Draw anumber line using appropriate interval s,

3. Eepresent the decimal number chosenin task 1 on the number line drawn

in step 2
4. Duscuss your results with other members of vour class under vour teacher’s

guidance.

I Ml
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Eeprezent 2 34 on a number line.

Solution
The number 2 34 1ies betwreen 2.3 and 2. 4. [t can be represented on a number
line as follows.

Exercise 6

1. Hom (a) to {d), find the value of each expression:
fa) 04+12
(b) 4123
& (o) 34781243
(dyl126+02
{2) Repregent the anawers from {3) to (d) on a number line.

2. Represent 07 and 2 5 on the same number line.

Word problem s involving decimals

Wiord problems involving decimals are very important because in our daily life
experiences, we encounter some tasks which involve decimals. For instance,
arate at which a chemical substance disaolves in water, scotesin examinations,
and a0 on.

Acaruses 7 25 litres of petrol to travel 98 .6 kilometres. How many klometres
doez it travel using 1 litre of petrol?

Il
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Solution

Let & be the number of Klometres travelled uaing 1 litre.
Acar uges 7 25 litres for 98 6 kan

Acar uges 1litrefor x km

o= Llitre x 986 km
V.25 litres

_ 98 6 km = 100
725 » 100

_ 9860 km
725

x =136 km.

Therefore, the car travels 13 .6 Klometres using 1 litre of petrol.

If % of the population in a village are children, wiite thiz fraction as a decimal.

Solution
Llivide the numerator by the denominator. That i3,

2_5.
£=2+5

Uzing a long divizion method, we have
5 0.4
—= 5i 2
> Ly

20

-20

Therefore, % =04

Exercise 7

1. Apatient loat % of hiz average mass. How much mass did the patient loge

inn a decimal form?
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2. [mt of 24 hours, a student apends % of the hours for sleeping, % of the

hours for studving, % of the hours for plaving, and the remaining fraction

of the hours for watching carfoona.

(a) Find the fraction of hours that the student spends for watching cartoons.
Give your answer in a decimal.

b Find the total fraction of the hours that the student apends for sleeping
and studying. Write your anawer in a decimal.

4 Suppose that, % of a baslket was full of tomatoes, and 2 of the baslket was

full of oranges; ¢
{a) Write the fraction of tomatoes in a decimal.

(b Write the fraction of oranges in a decimal.

() Find the sum of the decimals obtained in (a)and (b))

4 If =L of 2 500 people in a certain village did not attend secondary

100
education, how many people attended secondaty education in that village”
5. [t of 2 400 people who teated for COVILF19 in a certain country, %were
found COVID-1%9 pogitive. How many people teated positive?
@ £, muppose that maize was planted on % of a farm, cassavaon % of the farm,
atd beans on 1 of the farm;
(a) Write each fraction in a decimal.
(b Which crop occupied the largest piece of land?
(o) Add all the decimals obtained in (3) above.
Percentages
Apercentageis a number or ratio expresaed a3 a fraction of 100, Itis denoted by
aaymbol %
For example; %is 20 percent, and itis written az 20%.
%is 34 percent, and itis written as 34%.

The word percent means per hundred.

Conversion of fractions into percentages

Fractionas can be converted into percentages by multiplving the given fraction by
100%, or by dividing the numerator by the denominator, and then multipl ving the
rezulting decimal by 100,
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Example

Convert% into a percentage.

Solution

1 100 or 125

=12.5%. —2

Tzl 1§= 12.5%.

Conversion of decimals into percentages
Decitmals can be converted into percentages by multiplying the given decimal by
100%.

Convert 0065 into a percentage.

Solution
Multiply 0065 by 100%. That iz,
0.065 x 100% = 6.5%.

Therefore, 0065 =65 %,

Conversion of percentages into fractions
A percentage can be converted into a fraction by expressing itas a fraction with
a denominator of 100, The reaulting fraction iz simplified to its lowest term (if

poazible).

Ll
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Convert 0. 026% into a fraction.

Solution
Write the percentage as a fraction as follows:

0.026% = 2026

100
_0.013

50
since the numerator has 2 decimal places, multiply both the numerator and
the denominator by 1 000, That i3,

_0.013
0.026% = 212
_0.013 1000
50 1000
13
= 50000
Therefore, 0.026% = —Lo_
L 50000

Conversion of percentages into decimals
Percentages can be converted into decimals by expregsing them as fractions of
hundreds, and then converting them into decimals.

Convert 26 4% into a decimal,

Solution
Write 26 4 % as a fraction of hundredtha, that is,

_26.4
26 4% = 100

Hince the numerator has 1 decimal place, multiply both the numerator and
the denominator by 10
That ia,

_z6.4 10
26.4%—Wxﬁ

~
i
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Convert the resulting fraction into a decimal. Thatis,

0.264
125733
-0
330
_ 250
800
-0

500
— 500

Therefore, 26 4% = 0 264

Exercise 8

@ 1. Convert the following fracions into percentages:
3 24 g3
(2)2 @ 22 )82
15 63 4
®) 73 0 &3 0 3
1 1
() a1 (g} 3 I
1 2
()5 th) 5%
2. Convert the following decimals into percentages:
{a) 048 (dy 605
(b 0.95 {e) 0.87
(o342 (10.76

4. Conwvert the following percentages into (1) fractiona (11) decimals:

(2) 35% (d) 16% (2) 2%
(b)) 60% () 15% (h) 3 ?17%
(c) 25% () 3% (i) 98%
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4. Write 0.26 a3 a percentage.

50 If % of water in a fank 13 aplit, what 15 this amount of waterin percentage?

& If 85% of Juma’s oranges have been sold, what i3 the number of the sold
oranges in a decimal.

7. Convert the following numbera into percentages:
{a)78.2 o 4
(b) 3 % (@) 0.75

2. Acertain secondary achool hasz a total of 440 Form Cne students. If 150
students are day acholars;

(a) What fraction of the students are hostelers?

() Express the number of the day scholars and hostelers in percentage.

Applications of percentages

Percentages are uzed in many different activities in our evervday life such as in
achools, hospitals, businesses, and agriculture. For example; the prices of mosat
quantities increase or decrease by a percentage over time. Proflt, loss, discount,
rates, commission, and rates of intereat can all be expressed as percentages.

The cost of a book has increased from 9 000 Tanzanian shillings to 12 000
Tanzanian shillings. By what percenfage did the cost increaze?

Solution
The increase in cost price = Tsh (12 000 — 9 000
=Tsh 3 000
Thus,
Percentage increase in cost price = 3888 w 100%
= 1x 100%
=33 3%,

Therefore, the cost increase in percenfage iz = 33 3%,
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Example 2

If 81% of pazsengers in a bus were men, what percentage of the passengers
were wotnen’?

Solution

Mumber of all passengers in percentage iz 100
Fercentage of men = 81

Fercentage of women = 100 — 81 = 19
Therefore, 15% of the passengers were womer.

Diotto scored 55 out of 20 marks in a basic mathematics teat. What i3 his score
in percentage’

solution
Diotto’s score = =5}

@ g0
Multiply the fraction by 100%. Thatis,

Diotto's score = ] » 100%

=68 Ta%.
Therefore, the percentage of Dotto’s score i3 68 75%.
( Note: .-
To find the amount of a given quantity represented by a percentage, the
following stepa should be followed:
i) Convert the percentage into a fraction.
(11 Multiply the resulting fraction by the given quantity

Alternatively, we can multiply the quantity by the given percentage.

Y,

E— 'r
||||”E LI
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Exercise 9

1. Hll in the blanks in the following table.

- 1
Fractions 5 ‘ . _
Percentages 2 IE% 5% 66% Fa
Decimals 01 075

2. The population of Jitegemee willage 12 3 800 people. If 65% of the
population are men, what iz the number of women in the village?

4. Aboyspent 25% of his money to buy books. If he was left with 26 000
Tanzanian shillings, how much money did he have?

4. There are 35 teachers in a cerfain secondary school. If 15 teachers are
females, what percentage of the teachera are:
{a) females’ (b) males?”

1. Adecimal iz a fraction whose denominator iz a multiple of 10, 100, 1 000,
and so o,

2. Aterminating decimal has a finite mum ber of digits after the decimal point.

3. Arecurring ot repeating decimal has an infinite number of digits after the
decimal point

4. The digits after a decimal point in a recurring or repeating decimal are
periodic, and have a non-zero infinitely repeated portion.

5. Anon-terminating and non-recurring decimal has endless digits after the
decimal point with no group of digits repeating.

| 4

I B
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Revision exercise

1. Write the following fractions in words:
2 E) 1
(2) £ (b) 2 © 15

2. Inzert the words “is equal to”, "i3 less than™, or “is greater than™ bebween
each pair of the following decimals:
fa)y 066 _ 07 by 02 __ 0133 (cy015_ 05

3. Divide 0.0452 by 0.9,

4. Find the value of the following expreasions:
(a1 024 + 0015+ 0361 ity 0.824 4+ 057

5. Convert the following fractions into decimala:
27 11 2
(a) 108 (b s (c) g
&, Convert the following decimals into fractions:
(a) 0.58 (by 0.999 (c) 11.75
@ 7. Convert the following decimals into fractions:
(3) 2.5 (b) 0.49 ey 0.123
g2 Mariam was given 20000 Tanzanian shillings by her parenta. If she apent

42% of the money to buy shoes, how much money did she remain with'?

5. If three fifths of the pupils at Mijmwema Primary School come from the
town cenfre, what percentage of the pupils do not come from the town
centra’?

10. And the value of 0.732 + 302 + 0.00% + 10,931 — 4.08.

2. 5x0.7
11. Hnd the value ofm.

12, Hnd the value of 000224 = 0325 = 1 000,

13, A study conducted among 300 college students showed that 21 students
cannot drive. What percentage of the students can drive”

14 In a survey of 1 000 people, it was observed that &0 people did not know
5 howr to ride a bike. What i3 this number in percentage?
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Fenina was plaving with her name and numbers. She let all the consonants

equal 0.5 and all the vowels equal 0.3 So, the value of Penina’s name was

found tobe0S4+03+05403+054+032 =24 Using Penina’s idea:

i2) Hnd the values of your first name and surname.

(b1 Hnd at least fve names in your class that have a value greater than 2.5

i) If multiplication is used in place of addition, what are the values of your
firat name and surname’

(i) What iz the value of a2 name with four consonants and fIve vowels?

(21 Convert the value of each letter in vour first name into a percentage.

N D
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Chapter Five

Metric units

Introduction I

The standard metric system of measurement wasfirst afficially adopiad by
France in 1700 This system of measurement was called the metric syster. In
evervday fife, measuring things ic inevitable, Forinsiance, we can say thai,
the tenperature foday is 28°C, the mass of @ certain Faorm One sfudentis 53
M lograms, a distance from Dar es Salaam to Arusha is about 479 ldlomeiras,
arnd so an. These statements involve unils af measurements. In this chapier,
vau will learn about conversions, aperations, and salving word problems
@ af meiric units of length, mass, Gme, and capacitv. The competencies
developed will help vou to perform various measurement activities in
daily life situations such as cocking, tailoring, carpeniry, architecturs,
engineering, and business. They will also improve vour punctuality in
di flereni activities such as jollowing schoal Gmetable, transport schedides,

and complefing many ather daily life routines by obsering time.

Metric units of length

Activity 1: Recognising the metric umit of length

Ferform the following tasks individually or in groups:
1. Measure the following:

(a) The length of your mathematics textboolk

(b The width of a mathematical set.

() The thickness of your classroom window,

{d) The length of 2 pen.

B I
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2. The length from points Ato Bis 1.5 cm, from points Bto C i3 4 cm and
l from points C to Diz 6 cm. Find the length from points A to D How do
you obtain your answer? Present your work on a manila sheet. Fost siour
activities on the classroom wall.
3. =hare vour findings with other groupa through class discussion.

Length iz a distance between two pointa. For example; a length of a blackboard,
a diztance from home to achool, or a length of a table.

The basic unit of length i3 metre, denoted by m. Other units of length include;
kilometre (km), hectometre thm), decametre (dam), decimetre (dm), cenfimetre
{cim, and millimetre (mm).

The following table showsa the comparison of these units.

k_mlhmldamlmldmlcmlmm|

1 0 0 0 o | o | o

@ 1 o0 o o oo
1 0 o [ o] o

1 o o] o

100

110

Frotn the table, we observe that,

lkm =1 000000 mm
lhm = 100000 mm
ldam = 10000 mm
lm = 1000
ldm = 100 mim
lem = 10 mim

B
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The converaion of the metric units of length can be done as shown in the following

table.

| Unit | Abbreviation | Conversion Conversion into m etres |
Millimetre | tnm | 10 tmm=1cm ‘ 1m=1000tmm
.Centimetre -cm em=1dm 1m =100 cm

Decimetre | dm 10dm=1m  1m=10dm

Metre m 10m=1dam  1m=01dam
Decametre | dam Ndam=1hm Tm=001hm
Hectometre ‘hm | 10 hin = Tkin ‘ 1m=01001km

j Eilometre _ lem

Conversion of units of length
muppose 5 people were asked to measure the distance from Dar es Salaam to
Morogoro. The firat person measured the distance from Dares Salaam to Eibaha,
the second person from Kibaha to Mlandizi, the third person from Mlandizi to
Chalinze, the fourth person from Chalinze to Bwawani, and the last person from
Bwrawani to Morogoro. If all of themn used different units in measuring the distances,
then the conversion of the units should be done in order to get the required
@ disfance. That i3, the measurements obtained should be converted info the same
unit, and then added to get the tofal distance from Dar ez Salaam to Morogoro.

Convert 3 075 metres into lalometres.

Solution
Uzing the comparizon between metres and Klometres, we have
1000m =1 lkm

lm=1%kn-+ 1000

That 13,

1m = 0001 kmn
3075m=x
Thus, x =0001 km = 3 075

= 3075 k.
Therefore, 3 075 metres = 5.075 Klometres.
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Convert 917 Klometres into decametres.

Solution
Uzing the comparizon between decametres and kilometres, we have
1 km = 100 dam

917 km = x
That ia,
v = 100 dam = 917 kem
1 lami
=917 dam.

Therefore, 917 Klometres = 217 decametres.

Convert 279 cenfimetres info metras,

Solution

Uzing the comparizon between centimetres and metres, we have
lm = 100 cm
lem =(1+ 100% m

That ia,

leom =001 m
Thus,
279 cm = 879 x 001 m

=279 m.
Therefore, 279 centimetres = 879 metres.

Convert 3 567 metres into:
ia) Decamettes (b)) Kilometres
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Solution

ia) Using the comparizon between metres and decametres, we have
10m = 1 dam

3567m = (3567 + 10) dam

= 3567 dam.
Therefore, 3 567 metres = 356 7 decametres.

it Using the comparizon between metres and Klometres, we have

1km = 1000 m
3567 m = (3 567 « 1 000) km
= 3.567 km.

Therefore, 3 5687 metres = 3 567 ldlometras,

Convert 0.5 milimetres into decitnetres.

@&
solution
1 dm =100 mimn
# =0.5mm
Thus, x= {05+ 100 dim
= 0.005 dm.

Therefore, 0.5 milimetres = 0.005 decimetres.

Altenatively,
-1
1 mm = T dm
= 0.01 dm.

Thus, 0. 5mm =001 dm =0.5
= 0,005 dm.

Therefore, 0.5 milimnetres = 0005 decimetres.

Il
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Exercise 1

1.

i
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Convert 350 millimetres into the following units of measurements:

(a) Centimetres

(b Decimetres

Convert 0.0042 kilometres into the following units of measurements:

(a) Decametres

(b Metres

() Decimetres

How many metres are there in a decimetre?

How many decimetres are there in a kKlometra’?

The length of a matchatickis 37 5 millimetrea. Convert this measurement
into the following unita:

{a) Decimetres ity Netres

The length of an of fice flle i3 27 2 centimetres. Convert thiz measurement
into the following units:

(a) Metres it Decametres
Convert 562 5 decimetres into the following units of measurement;
(a) Hectometres (b Kilometres () Centimetreg

The diameter of a nichrome wire 12 0862 millimetrez. Convert this
measurement into the following units:

(a) Metres i) Hectometras

Convert each of the following measurements into metres and atate which
13 shorter than the other:

{a) 80000 millimetres ity 20 decimetres
- How many millimetres are there in 3 decimetres?
- Convert each of the following measurements into metres:
(a) & 875 decimetres (=) &8 750 millimetres
(b 628 decametres ity 0.0262 hectometres
(2 286 hectometres (g1 21.008 millimetrag
(d) 0862 klometres by 10 500 centimetreg

CArrange the following units of measurements in ascending order after

converting them into metres:
&2 hectometres, 068 Klometres, 16 200 cenfimetres, 750 decametres.
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13.

14

15.
16.
17.

Arrange the following units of measurements in descending order after
converting them into metres: 01275 hectometres, 87 500 decimetres,

2 750 000 000 millimetres, 000275 decimetras.

Criven that, the length of a ruler ig 30 centimetres, the length of a pen is
0.09 metres, the length of a pencil 15 0.00095 hectometres, convert each
dimension into Klometres.

Which one i3 greater between 970 metres and 2.7 centimetras?

Convert 1 millimetres into metres.

Mwajuma runs 3.5 klometres in two days. How many metres does she
rin in the two daya?

{Operations on units of length
The units of measurement of length can be added or subtracted. They can also be
multiplied or divided by a constant number,

Addition of units of length

When adding different units of measurement of length, the cormresponding units

need to be placed together and added az required.

Example 1

Find the value of each of the following units of measurement:

(@)

)

m dm 1 (b km hm dam
& 7 2 & 9 9
2 5 9 9 9 9
+ 3 9 7 + 8 g g
km il tmm id) t i
9 & 9 & 17
g g g + 4 13
+ 6 9 9
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Solution
Add the corresponding units as follows:
a) m dm 1 it} km hm dam
& T 8 & 9 9
2 5 9 9 9 9
+ 3 9 7 + B g8 8
13 3 4 25 8 &
i) km tm tmm id) m (s}
9 & 9 & 17
8 8 8 + 4 13
+ & 9 9 10 30
23 23 26

Thres pieces of a stnng measure 96 decametres, 2.8 metres, and 1 250
millimetres, respectively. Hnd the total length of the three piecez in llometras.

Solution
zing the comparizon of units
100 dam = 1 km
1 dam = 1 km + 100

i -1
That i3, 96 dam = 100 = 96 lam.

Thus, 96 dam = 0. 96 km.
Similarly,
1000m =1 km
lm=1%kmn-+ 1000

%"
22m = 1000 ® 2.8 lan.

Thus, 2. 8m = 00022 km
lm =1000mm.

_ 1
Also, 1 250 mm = 1000 #1250 m

=125m
1.25m = 000125 km.
Thus, 1 250 mm = 0.00125 kam.

Ji ““ “i“ll

2 @ R

-
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Adding the three lengtha in ldlometres gives
0596 km + 000238 kan + 0.00125km = 096405 km.

Therefore, the total length iz 096405 kilometres.

Exercise 2

Anawer the following questions:

1. m dm C1m £, kom hm dam
2 9 & 8 = 2
2 7 7 T T T
+ 5 & 3 + & & &
2. ko hm dam T, ki dam m
2 9 5] T = T
9 4 & 8 a 9
+ 5 & 2 + 9 7 g
@
3. kim dam m 2 din 11l Tt
2 9 9 T 2] 0]
2 7 7 8 2 T
+ 5 & 3 + 1 T 5]
4 dm Cm i g lm 1m mm
5 & 7 T a 9
4 9 2 8 2 T
+ 3 3 1 + 9 T 2]
o, 1 din CI 10 ln dam m
7 7 7 18 2 9
2 2 2 21 a 5]
+ 9 9 9 + 11 2 3
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11, Add =ach of the following units of measurements:
(a) 785m, 97 m, 605 m.
(b 2437 km, 187 5km, 21.13 k.
fc) 8dam, 9 m, 2 cm (give your answer in metresa).

12 Hnd the sum of 0.002 decametres, & metrez, and 0564 hectometres (give
VO anawer in metres).

Subtraction of units of length
When subtracting different units of measurement of length, the corresponding
unita need to be placed together and subtracted as required.

Subtract the following units of measurement:

(a) km  dm it (b km  hm dam
5 4 3 4 0 0
@ - 2 9 g =i’ 9 8
() ki i} tmtr
4 0 0
- 2 9 2
Solution
Subtract the corregponding units as follows:
(a) ki dim Cr (b kit himn damm
3 4 3 4 0 0
—% 9 8 = 2 9 g
2 599594 5 1 0 2

i

| | WAT IZWATICE "0 ONZ ekl 1235 L =R VR



. o

() kn m tmm
4 0 0
-2 9 8
1 930 932

The length of a basketball ground 18 800 centitnetres, while that of a wollevhball
pitch i3 7.5 metrea. Find the difference in their lengtha in metres.

Solution

Convert 800 cm into metres as follows:

Since 1l m =100 cm, then 8 m = 200 cm.

Thus, the length of the bagketball ground i3 8 m.
® The length of the volleyball pitch i 7.5 m.

Thus, the differenceis 8 m — 7.5 m =05 m.

Therefore, the difference in their lengths i3 0.5 metres.

Exercise 3

Anawer the following questions:

1. ki hin dam 3. m dm 1T
21 8 8 & T 5
— 11 2 3 - 5 i 9
2 m dm 4 km hm i
8 & T 8 8
— & T - 6 9 2
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5] dam m din 2. dam  dm Tt
& 7 2 ) 22 0
- 5 2 3 - 4 33 4
& ko 1 dm 9 km hm dam
2 0 & &0 3 T
-1 93 9 — 150 9 3
T ko Im dm
& & &
- 4 a7 7

10, Calculate the following, giving vour answers in metreg:
(a)7dm — 7 cm (0. 85 km — 168 m

® (012 dm — 10 cm ()86 m — 48 m

11 Asticlkt of 71 centimetraa i3 divided into two pieces. Hnd the length of
the sacond piece in metres if the first piece has thelength of 052 metres.

Multiplication of units of length

The units of measurement of length can be multiplied by a constant number. The

resulling product will be in the given units.

Compute the following:

(@) km dm 1 it} km hm dam
& 8 9 & 8 4
>< 5 * 28

W
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() kit i} mim
& a0 4

100

608 0 400

() ki m it
& 20 4
:=< 100

Solution

Multiply the given units of measurement az follows:

(a) ki dim [adii}
& 8 9
>< 5
30 44 5

it} lkm hm dam
& 2 4
® 28

191 5 2

Exercise 4

Anawer the following questions:

1. tm 1T
& 9
28

2 ki datm
3 &
a0
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dam m
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20




W

5] dim Cirl yasis|
5 = 3
10

Division of units of length

& hin dam  m
15 & 3
¥ 100

The unita of measurement of length can be divided by a constant number. The
resulting quotient will be in the given units, and can be converted into other units.

Example

Compute each of the following:

@) 5km = 10 (give your answer
in metrez).

by 22 m + 50 (give your answer in
centimetrea).

Solution
ia) Using the comparizson of units
lkm = 1000m
Skm = 5000 m.
Thua,
5km - 10

5000 m = 10
= 500 .
Therefore, o km = 10 = 500 m.

it Using the comparison of units

1lm = 100¢cm
38 m = 3 200 cm.
Thua,
38m + 50 = 3 800 cm + 50
= 76 cm.

Therefore, 228 m + 50 = 76 cimn.
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Compute each of the following:

(a) 56 km = 7 (glve your answer
in metrea).

(b 48 m + &0 (give your answer in
centimetres).

Solution

{a) Using the comparizon of units
1km = 1000m
36 km = 56 »« 1 000 m

= 56 000 m.
Thua,
S6km+ T=55000m = 7
=8 000 m.

Therefore, 56 km - 7 =8 000 m.

(b 1m = 100 cm
42 m = (48 x 100 cm

= 4 200 cm .
Thus,
48 m + &0 = {4 800 - &0) cm
= 20 cm.

Therefore, 42 m + 60 = 20 cimn.
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Exercise 5

1.

Compute each of the following, giving your anawer in metras:

(a)  (50m5dm)+ 5 @ (28tm1dm) - 10
) (18m9cm) -+ 9 (&) (18 km 5 hm) + 5
(c) 15m +6 ) (lkm4m)+8

Aroll of atring i3 13 5 metres long. If four strings of lengths 2 20 metreg,
1.2 metrea, 2.37 metres, and 0.95 metres are removed from the roll, and
the remaining part is divided into equal pieces of lengths 32 centimetres,
howr many equal pieces are there?

How many pieces of length 8.9 cenfimetres each can be obtained from a
thread of length 1.75 metres’? What i3 the length of the remaining part’
A plece of wire i3 5 decimetres long. If the wire i3 divided into 10 equal
pieces, what will be the length of each piece?

Juma planted trees on each side of the road to his houge. The road 13 %lqn
long, and the trees are 5 m apart. How many trees are thera?

A plece of wire i3 0.5 m long. If the wire iz divided into equal pieces of
length 25 cm each, how many pleces are thera?

7. Aropeof length 1 250 centimetres was equally divided to fIve students.
Calculate the length of the rope received by each student.
2. Compme322 km 6m 2 mm.
Metric units of mass

Activity 2: Recognising the metric umit of mass

Ferform the following tasks individually or in groups:

Lizt down the instruments uzed to measure the mass of different objects.
TTee abeamn balance tomeasurethe mass of the following items in your school:
basic mathemati cs textbool, counter book, mathematical set, and a ruler,
Dysplay the results of vour measurements on a manila sheet.

Shatre vour results with the rest of the class through presentations and
dizcussions.

I - I
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The bazic unit of mazs is Klogram, denoted by kg Cther units of mass include;

tonne, hectogram, decagram, gram, decigram, centigram, and milligram. Normally,

heavy objects are measurad in tonnes (1),

The conversion of the metric units of maas can be done as shown in the following

table.

TThit Abbreviations | Conversion Conversion into kilogram
Milligram | g 10mg=1cg |1kg=1000000mg
Centigram | cg ecg=1dg | 1kg=100000cg
Decigram dg Ndg=1g 1kg=10000 dg
Cram 5 IDg=1dag |1lkg=1000g
Decagram | dag 10dag=1hg | 1kg=100 dag
Hectogram | hg 10hg = 1kg lkg=10hg
Eilogram kg 1000kg =1t
Tonne t

Conversion of units of mass

Mathematical operaticns on measurement of mass can be done only when the units
usged are the same. If the measurements confain different units of mass, conversion
should be done to obtain the same units of measurement.

+

Convert 1 256 grama into kilograms.

Solution
Uzsing the comparizon of units, we have
1000g =1kg
1lg=1ke+ 1000
Thus, 1256 g = mlm x% 12568
=1.256 kg

Therefore, 1 256 grams = 1. 256 ldlograms.

J “i “illu—
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Example 2

Howr many grams are there in 0086 Klograms?

Solution

Uzing the comparizon of units, we have
lkeg =1000¢g

Thus, 0036 kg = 1 000 » 0. 038 g

= BE g

Therefore, there are 86 grama in 0026 kKlograms.

Exercise 6

1. Convert 30 Klograma into the following units of measurementa:
(a) Grama

@ (b) Milligrams

2. How many kilograma are there in the following measurements?
() 70000 000 milligrams
(b 0002 tonnes
Convert 2 kilograma into grama.
Convert 52 630 milligrama info tonnes.
Convert & 000 milligrams into Kilograma.
If the mass of a bag of fce i3 &0 klograms, what i3 this mas3 in grams?

e

Convert 36 klograms into the following units of measurements:
(a) Hectograms

(b Decigrama

() Decagrams

2. Conwvert the following measurements into grams:
(a) 086 klograms
(b 0.075 tonnes
(c) 3 decigrams

|
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9. The mass of a sack of wheat flour iz 0.02 fonnes. Convert this mass into
ldlograms.

10, Arrange the following measurements in descending order:
0.02 Ilograma, 0.02 hectograms, 700 grams,; 70 milligrams; 100 cent grams.

{Operations on units of mass
The units of measurement of mass can be added or subtracted and multiplied or
divided by a constant number

Addition of units of mass
When adding different units of measurement of mass, the corresponding units

have to be placed together and added az required.

@ Compute the following:
() kg g (b) kg - hg g
60 33 60 9 60
+ 19 969 + 11 45
Solution
Add the corresponding units as follows:
() kg g (by kg  hg g
60 33 60 9 60
+ 19 969 + 11 45
20 2 63 0 5

i
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The mass of 4 car is 958 Klograms. Two bags of masses of 62 kilograms and
TTklograma, are loaded in the car. Whatia the total mass of the loaded carin:
ia) Klograma?

it} tonnes?

Solution
ia) Massof the car =558 kg
Maszz of the frstbag =62 kg
Maas of the second bag = 77 kg
Add the masaes ag follows:
958 kg +62 kg +TTkg=1097kg.
Therefore, the total mass of the loaded car i3 1 097 Klograms.

itil tonne = 1 000 kg

¥ =1097ks
@ x_ltonnexlDQ’?kg
= 1000 kg
_ 1037 tonnes
B 1 000

=1 097 tonnes.

Therefore, the total masa of the loaded car is 1 .07 tonnes.

Exercise 7

Anzwer each of the following questions:

1. g dg Cg 2. kg hg dag
& 9 & 2 9 T
i & 3 9 T &
+ 8 7 7 + 5 £ 3
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3 g dg cg kg dag g
707 7 7 g 7
g 2 g g
+ 9 + 9 7 g
4 kg dag g g dg  cg mg
7 g & 7 g g
7 7 2 7
+ 3 + 9 7 2
5 hg dag g 9 kg g mg
g 3 7 2 g
2 2 g 7
+ & + 9 7 2
@
° kg hg mg
& 7
g g

10, In each of the following, add the given measurements (give your answers

in kilograma).

{(a) 785 grams, 97 grams, 605 grams

(b1 2437 kilogramas, 187 5 Klograms, 21.13 Klograms
(c) 8 decagrams, 9 grama, 2 centigramsa

W |
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Subitraction of units of mass
When subtracting different units of measurement of mass, the corresponding unita
have to be placed together and subtraction iz done as required.

Compute the following:
@) kg g (b) kg hg dag
&0 39 2 9 g
— 28 %40 -1 9 9
Solution
Subtract the corregponding units as follows:
@ kg g (b) kg hz dag
&0 39 2 9 a8
- 28 540 = 1l G 8
@
31 89 g g

Aschool lotty has a mass of 10 tonnes 500 kilograms when loaded with beans.
If the maszs of the beans iz 4 tonnes 30 Klograms, find the mass of the lorry

Solution

Masa of the lorry and beans = 10 tonnes 500 kg

Mazs of beans = 4 tonnes 90 kg

Maas of unloaded lorry ia obtained by subtracting the masses as follows:

t kg
10 500
— 4 30
6 410

Therefore, the mass of the lony i3 6 tonnes 410 Klograma,

" - 1l
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Exercise 8

Answer each of the following questions:

1 g dg 4 kg g dg T dag dg mg
6 8 & 89 2
— 9 -5 8 -4 %8 9
2 g dg g 5 kg g dg 8. kg hg dag
7 20 6 160 9 7
-5 7 -1 98 @ - 150 & @

@ 3. kg hg dag &. kg hg dg 9 kg hg dag
7 g8 & & & 6 & 7
-6 9 & -4 87 7 -5 8

10, Compute the following:
(a) 7 dg — 7 cg
(b2 g—10dg
(c)0.85kg — 168 g
(d186 mg — 68 mg

Multiplication of units of mass

The metric units of mass can be multiplied by a constant number. The product
retaina the given units. The following exam ples explain how multiplication is done.

W I
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Compute the following:
@ kg g
3 21
4 a0
Solution

Compute the given units as follows:

(@ kg g
3 al

4 a0
154 50

() t ke
5 a0

by a0
) t ke
5 a0

by a0
254 200

Eight trucks are loaded with 12 tonnes of crude oil each. Find the total maas

of the crude oil in Klograma.

Solution

Thus, 96 tonnes = 96 000 kg

The tofal massis £ x 12 tonnes = 96 tonnes
1 tonne = 1 000 kg

Therefore, the total mass of the crude oil is 96 000 kilograms.
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Exercise 9

Anaurer the following questiona:

1. ¢ kg 4 hg dag g

4 200 8 7 &

P S0 x 20

2 g cg 4 dg cg mg

6 9 5 8 9

>< 28 X 10

3. dag g 6. hg dag g

5 5 15 & G

@ b4 25 ® 100

7oA Form Cme class has 42 students. If each stident has a mass of 22
klograms and 900 grams, what i3 their total mass?

& Three boys have a mass of 24 Klograma 520 grama each. What is their
total mass?

5. A certain school bought 22 bags of rice for a Form Four graduation
ceremony. If each bag contained 25 klograma and 420 grama, what was
the total mass of the rice in Klograms '

Division of units of mass
Civision of metric units of mass i3 done by dividing the measurements with the
game units, or dividing by a constant number.

I
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Compute the following:
@A) (40 kg 200 g) + 4
by (O kg 400 g) + 3

Solution

Livide the units ag followsa:

@) (0 kg 200 gy~ 4=10kg 50 g
by (5kgd00g)+3=1kg200 g

If 60 tonnes of fertilizeria to be shared equallyamong 12 villages, how many
kilograma will each village get”

@ Solution
Amount of fertilizer to be shared 18 60 tonnes
Mumber of villagez iz 12
Diwvide the units by the number of villages.
That i3, each wvillage will get &0 tonnes + 12 villages = Stonnes per village
Converting 5 tonnes into Klograms, we have

1 tonne = 1 000 kg
Thus, 5 tonnes =5 x 1 000 kg

= 5000 kg

Therefore, each village will get 5 000 Idlograms.

Exercise 10

1. Compute the following:
(@) (G0 gs5dgy+ 5
(i{l8 glcg)+ 9

- - ]
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2. Compute each of the following:
(a) (15 g)+8
(b) (28 hg 1 dag) + 10

4. If one tea spoonful of sugar is added to every 120 g of juice, how many
spoona of sugar should be added to 1 kg 200 g of juice?

4 The mass of a bottle full of mercury iz 1 kg and that of an empty bottle is
184 g What iz the mass of mercury’y

5. Astudent carried 11 exercise books of the same mass. If the total mass of the
exercige books was 1 kg 220 g, what was the mass of each exercize booky

&, There are 230 ice cubes in Jazzson s fridge. If the mass of an empty fridge
and the ice cubes iz 685 000 grama, what ia the mass of each ice-cube’?

Metric units of time

Activity 3: Recognising the unit of time

Perform the following tasks individually of in groups:

1. Identify a specific time at which all students arnive at school. What kind
of instruments have you used to obtain the answers? Explain how vou
read the measurements.

2. Zhare your answers with other students in a class through discussion.
The basic unitof time i3 second, denoted by 5. Cther units of time include; minutes,
hours, days, weeks, months, vears, decades, centuries, and millennia. These unita
of titne are related as follows:

&0 seconds = 1 minute

&0 minutes = 1 hour

24 houra =1 day

Tdays =1 week

52 weeks = 1 year and

12 montha =1 vear

The months in a vear have different numbers of davs. The months of January, March,
May, Tuly, August, October, and December have 21 days each. The months of April,
Tune, September, and MNovember have 30 daye each. The month of February has 28
dava for an ordinary year and 29 dava for a leap (long) vear.

il
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The following table shows the conversion and relationship of units of time:

Tnit Abbreviation | Conversion
Second g
IM_inute tin 603 = 1min
' Hour hr 60min = 1h
Day 24hr = 1 day
Weelk Fdays = 1 week
I Mdonth 28,29 30, or 21 days = 1month
Year 365 or 366 days = 1vyear

Eeading time and consversion of units of time
In Standard 5ix, you learnt about reading and writing time in both 12-hour format
and 24-hour format. The same knowledge will be applied in this section. The two
wava of reading fime are as shown in Figure 5.1

1 2-hour format

24-hour format
Figure 5.1: 12-Fouer format avnd 248 howr formaet
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The following table shows two wayvs of reading time:

12-hour format 24-hour format
12:00 midnight 2400 or 0000
1:00am o100
200 am 0200
300 am 0300
400 am o400
12:00 noon 1200
1:00 pm 1300
2:00 pm 1400
300 pin 1500
4:00 pim 1600
@ . _
12:00 midnight | 2400 or 0000

Example 1

Write 25 minutes past 10 in the morning using the following fime formats:
ia) 12-hour format
ity 24-hour format

Solution
ia) 25 minutes past 10 in the morning in 12-hour format i3 10025 am.
ity 25 minutes past 10 in the moming in 24-hour format 13 1025 hours.

Example 2

(a) Drawr a clock face of 12-hours showing ten minutes to eight in the evening.
ity Write the time in () intoa 12-hour format,
i) Convert the timein (b) into a 24-hour format.

W i
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Solution
ia) The 12 hour format cloclk face 18 as follows:

by Ina 12-hour format, itis written (c) In a 24-hour format, it is written as
as 750 prm. 1950 hours.

When writing Hme in a 12-hour format, a colon 13 placed between the hours and
minutes. Minutes appear to the right aide of the colon. For example; 10025 am
@ 13 read as twenty-{ve minutes past ten am. When using a 24-hour format, always
express ime in four figures numeral, where the firat two digits represent hours
and the last two digits represent minutes. For example; 102512 read as ten twenty

fve hours.

Anawer the following questions:
1. Write the following fimes in a 24-hour format:
(a) &30 am () 320 prm (21 10: 50 pm
(b 5:37 pm iy 10:53 am (f19:45 pm
2. Write the following times in 12-hour and 24-hour formats:
(a) Five minutes to ten in the evening
(b)) Sixmteen minutes to twelve in the moming
() Eighteen minutes past three in the moming
(d) Twenty-seven minutes past seven in the evening

I Ml
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4 Write the following hours in words using a 12-howr format:

(a; 2040 (d) 1836
(b 2349 (e 0100
() 1745

4. Carefully, study the following table and answer the questions that follow,

Departing time (hrs) Station
o430 Tabora
0547 Mzubulka
0549 Ipala
o7ag Bukene
0239 Mahene
0935 [3aka
1018 Luhumbo
1121 Usule
1225 mhinvanga
1325 SOngWa
® 1410 Seke
1500 Malampaka
1545 Malva
1640 Bulowimba
1755 Mantale
1855 Fela
1955 Mwranza South
2010 | Iwiranza

At which stations will the train be at the following imea?
i) 3:00 pm (b 0839 {c) 1325 {d) 7.55 pm

A leap vear has 366 days and occurs if the vear i3 exactly divisible by 4, or in
the case of the final vear of a century, it 1z divisible by 400, That 13, the final vear
of the century will be a leap year if and only if it i3 exactly divisible by 400, For
example; 1964 and 2000 were leap vears, while 1700, 1982, and 1991 were not
leap veara. The year 1700 was the last vear of the century, and it i3 not exactly
divisible by 400, s0 1t was not a leap vear.
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Howr many hours are there in a week”

Solution
Uzing the comparizon of units of time, we have

1 weelk T davs

1 day = 24 hours
Thus, 1 weel = 24 x 7 hours
162 hours.

Therefore, there are 162 hours in a weelk

Convert 70 leap years into seconds.

Solution
Using comparison of unita of time, we have

1 vear = 366 days
T0 years = TO x 366 daya
lday = 24 =« 60 x &0 3
Thus, 70 years = 70 = 366 = 24 = &0 = &0 3
=2 213 568 000 seconds.
Therefore, 70 leap veara= 2 213 568 000 seconds.

Exercise 12

In question 1 to 10, convert the following times into hours:
1. Two weeals

2. All the days of JTanuary

4. All the days of the vear 1962

4

Forty wears (ordinary vears)

- - ]
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S0 6T 824 000 seconds

&, EHghty-four days

7. The daya of the vears 1964 and 1965

2 Rorty-eight minutes

2. All the days of February, 1961

10, All the davs of September, 1983

11 Conwvert the following into seconds:
(a1 All the mondaye of Janary, 1584 given that Tanuary 17 1984 wasa Sunday
(b Cine weelk
() 12 hours

12 How many days are there from the first day of the leap year to 11* May
of the same year?

Addition and subtraction of units of time
When adding or subtracting different units of time, the corresponding units are
placed together and added or subtracted as required.

Compute the following:
hr min  zec h
Y > 12 43 © Broumn v ; szeacm
10 45
4 20 32 N - 5 180
+
+ 65 15 2 G
Solution
Compute the corresponding units as follows:
4 :
(a) hr  min  sec B ne min () hr  sec
1a 43 I = 3 260
4 20 a2 - 5t 5 180
+
+ 63 15 2 9
7 38 a0 28 : 10 449
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Compute the following:
fay  hr min SEC (b} hr  min
7 42 15 12 39
- 4 17 23 - 4 21
Solution

Compute the corresponding units as follows:

{a) hr min SEC ) hr  min

7 42 13 12 39

- 4 17 23 - 4 21

® 3 24 55 3 18

Exercise 13

Anawer each of the following questions:

1. hr trin 2. hr trit 3, hr min SEC
5] 24 ) 14 10 24 40
+ 3 52 = 0 ] 31 5
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4 hr it SEC 5, hr triitl &, min SEC
g 93 37 10 24 36 45
-2 11 4 31 - 24 59
2
Metric units of capacity

Activity 4 : Recognising the metric units of cap acity

Perform the following tasks individually or in groups:

1. In evervday life, there are some units used to measure capacity. Identify

atid briefly explain them.

2. share your answers to the rest of the class. Do wou have similar

measurements? If not why?

When we buy a bottle of drinking water or cooking oil, our interest is mainly on
howr much water or oil is contained in the bottle. That is, we want to know the
amount of water or oil the container holds or the capacity.

The basic unit of capacity in the metric system is the litre. The most common units
for capacity are litre and millilitre. One litre of water weighs one Kilogram. Cther
units of capacity include centilitre, decilitre, decalitre, hectolitre, and kilolitre.
The following table shows the conversion of the units of capacity:
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Unit Apl_’ire_-viaﬁon Conversion
Millilitre ml 10ml =1cl
Ceentititre el 10c =1dl
Decilitre dl 10d1 =11
Litte 1 101 =1 dal
Decalitre dal 10 dal = 1 hi
Hectolitre hl | 10h =1HK
Kilolitre I
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Mote: 1 litre = 1 000 cm®

Uses of units of capacity in our daily life

In hospitals, doctors preacribe liquid medications in millilitrea. Manufacturers of
baby milk powders give a feeding table with the quantities written in millilitres.
Fuels for motor vehicles are always 3old in litres. There are 3o many other uzes
of units of capacity in our daily life activities.

Problems involving units of capacity
In our daily life activities, we normally encounter tasks which require the uze of
unita of capacity.

Che litre of cooking oil costa 2 500 Tanzanian shillings. Find the cost of 15
litreg of the cooling oil.

@ Solution
Ciost of 1 litre 15 Tsh 2 500,
Thua,
Cost of 15 litrea =Tsh 2 200 = 15 litres

= Tsh 37 500.

Therefore, the cost of 15 litres of the coclang il 12 37 300 Tanzanian shillings.

Example 2

Diotto gella 1 litre of milk for 1 000 Tanzanian shillings. How many litres of
milk does he need o zell to get 24 800 Tanzanian shillings?

Solution

Cost of 1 litre 15 Tsh 1 000

Diotto neads to get Tsh 34 200

2 Dhwride 24 200 Tanzanian shillings by 1 000 Tanzanian shillings to get the
number of litres requirad.

I - I
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That is,
342

1000} 34800

—=3000

4500
— 4000

a000
— 8000

Therefore, Diotio needs to 321l 34 2 litres of mill

Enlwa bought 60 bottles of water containing 350 millilitres each. “Write the
amount of water that Eulwa bought in litres.

Solution
Capacity of 1 bottle i3 250 millilitres
Mumber of bottles iz &0
Thus,
Amount of water bought is given by
Capacity = 350 millilitres = &0

=21 000 millilitres
Convert 21 000 millilitres into litres,
1 litre = 1 000 millilitres
Thus,
21 000 litres + 1 000 = 21 litres

Therefore, Eulwa bought 21 litres of water.

I
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Exercise 14

. Anna bought 3 bottles of juice of 350 millilitres each, and John bought 1

bottle of juice of 1litre. Who had more juice to drink? What ia the difference

in capacity of their juices?

Mosi used I of 52 litres of water for washing clothes. How many litres

of water were left?

Howr many bottleg of 400 millilitres each will be filled from a tucket of

water of capacity 20 litrea?

Mgeni bought 13 bottles of Fanta and 9 bottles of Clocacola. If each bottle

has a capacity of 350 millilitres, fmd the total number of litres of Fanta

and Cocacola bought all together,

Mashala s cow produces 18 litres of milk every day:

{a) How many cows of the same type should Mashalka keep to get 126
litres every day?

(b) How much money does he get every day if 1 litre is sold at 650
Tanzanian shillings?

&, Whatis 3 of 20 litres in millilitres?

5

Conversion of metric units of capacity

Example 1

Convert the following measurements into cm™
(a) 6.5 litres (b 35 litres

Solution

Uzing the comparizon of units

1 litre = 1 000 cm?

Thus,

ia) & 5 litresa = 6.5 x 1 000 cm®

=& 500cm®.

Therefore, 6.5 litteg = 6 500 cm?®.

by 35 litres =35 x 1 000 cm?

= 35 000 cm?

Therefore, 25 litres = 25 000 cm?®,

<
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Example 2

Convert the following measurements into litres:
(a) 5600 cm? (b 24 000 cm® (c) 4.2kl

Solution
(a) Using the comparizon of units
1 litre = 1 000 cm?®
Thua,
5 600 cm® = 5600 litreg = 1 000
=56 litres.
Therefore, 5 600 cm® = 5.6 litres.

ity 24 000 cm® = 24 000 litres ~ 1 000
= 24 lifres.
Therefore, 24 000 em® = 24 litres.

@ ic) 1k =1000 litres
Thus,
42Kl =42 x1000 litres
=4 200 litres.

Therefore, 4.2 I = 4 200 litres.

Exercise 15

1. Which of the following are unita of capacity?

{a) centimetre (d) litre
(b millilitre (2] Kilolitre
() metre
2. Convert the following measurements into kilolitres:
{a) 2 580 litres by 5070 litres (c) 1 854 litres
4 Convert the following measurements into litreg:
{a) 4800 cm? ity 3 6 Klolitres ic) 5640 millilitres

i

| | AT IZWATICE "0 ONZ ekl 13D

L =R VR



4 How many litres are there in a kKlolitre?

5. How many centilitres are there in a hectolitre’

&, Which of the following units of capacity are less than a litre?
centilitre, millilitre, klolitre, decilitre, and hectolitre.

1. The basic unit of length is metre (m).

2. The largest unit of length commonly uged iz kilometre (km).

4. The smallest unit of length commonly used 18 millimetre {mm).

4. Instruments which are commonly used to measure length are; ruler,
measuring tape, and metre shick

5. The standard unit of masa is Klogram (kg).

Atonne is the highest unit of measurement of mass (1t = 1 000 kg).

7. The basic unit of ime 13 second and i3 denoted by 3. Cther units of fime
are; minute, hour, weelr, month, vear, decade, century, and millennia.

Time iz measured accurately using watches and clocks.

Acalendar iz uzed to display time in days, weels, months, and years.

)

Revision exercise 4

Anawer each of the following questions:

1. ke g 2. t kg 3t kg
3 81 3 81 4 2
X 3 X 30 -2 39
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4 kg g . m cm f. km  m
2 50 2 50 4 2
+ 3 65 + 3 65 - 2 9
7 darn  m  dm
156 & ]
+ 12 3 )

2. Convert the following measurements into the given units:
(a) 15 hours into minutes
(b 7 250 minutes into hours

() 480 seconds into minutes

9. Compute the following:
(a) (4 kg200g) + 4
(b) (4 km 20 m) + 5
() (36 min 20 8) + 13
10, What is the total number of davs of the months of Tune, Tuly, Auguat, and
september’?
11. How many ordinary years were there between 1898 and 19677
12, What were the leap vears between 1953 and 19697

1%, What iz the total number of days from January 17" to April 17% inclugive
in a leap year?

B
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study the following table and use it to answer questions 14 to 16

Departing time (hrs) mtation Listance in Klometres
0430 Tabora 0.0
0547 Mzubuka 0.4
0e49 Ipala &0.8
o7ag Bukene 912
0839 MMahene 110.4
0935 [zalka 1312
1018 Luhumbo 142 2
1121 [Jaule 1760
1225 shinyanga 196 8
1325 SONEWA 2176
1410 Seke 2384
1500 IMalampaka 2E0 8
1545 Malya 2784
1640 Bulowrimba 3008
1755 IMantale 3248
1855 Fela 353 8
1355 Mwanza South 3744
2010 | Iwranza 3TT 6

14 Compare the distances from Mahene to Songwa, and from Sele to Mwanza.
“Which distance iz longer? By how manv kKlomefres”

15, Madata travelled from Malampala to Mwanza, and then travelled to Tabora.
Howr many kilometres did he travel altogether?

1&. What 13 the distance from Tabora to:

{a) shinyanga” i) Fala? (e Mwanza?
(b) Malya? (d) Luhumbo?

17 Abov has a pile of four books on his desk. The thicknesses of the books
are 22 millimetres, 15 millimetres, 32 millimetres, and 18 millimetres,
respectively Can the pile fit in a shelf of a height of 10 centimetras? If
80, calculate the length of the space left.

18, Alorry weighs 7.5 tonnes. If the total mass of the bricks carried by the
lorry 18 5 tonnes 400 klograms 50 grams, what 13 the total weight of the
lorry and bricla?
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Project 4

In groups, collect 20 empty bottles of one litre capacity each and then, dothe
following:

1. Hll in each bottle with water up to it topmoat part.

2. Pour all the water from each bottle into a bucket.

4. Determine the capacity of water in the bucket.

=50

I W Il |II_
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Approximations

Introduction

Approximafion invalves expressing a numberinta a Bighear valus ar a lower
walue which is close to the exact value, Appraximation is also fermed as
esfirmaiion, that is, the pracess of finding a rumber that is close enough fo
the exact answer. Esiimalion 18 not done fo obiain the exact answer K is
used becaiise some numbers can never be expressed in exact decimals. The
svenbol used for approximation is "= In this chapter, vou will learn about
approaximalion afwhole numbers and decimals, rounding off numbers, and
@ writing numbers in significant figures. The competencies developed will
help vau to estisate guantifies suck as money, tme, valume, and distance,
armng pany ather guantities. Alsa, vou will be able io caleulate and present
apprax mated nmbers and figures from di flerent real lie situations such as
the papulation af a certain couniry, number of domestic arimals in certain
regians, data from experimental sciences, enginesring, and consiruction,

among many others.

Eounding off mum bers

Individually or in groups, perform the following tasks:

1. Measure the heights of vour group members by using a tape measure.
2. Write the heights to the nearest centimetres.
3. Write the answers obtained in task 2 to the nearest tens of centimetres.
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4. Compare the anawerain fasks 2 and 3. Which one is easier to remember?
l Dioes it change the rank of heights of your group members?

5. Share vour answers with other members of the class through discussion.
Eounding off numbers i3 a process of making a number simpler, but keeping its
value closer to whatit was. The resultizless accurate, but easier to use. Eounding
off i3 done for whole numbers and decimals at varous places like thousands,
hundreds, tens, tenths, hundredths and so on. In order to round off a number, first
checlthe digit to the right of the digitin the required place value to be rounded off.

(a) If the digit to the right ia either 0, 1, 2, 3, or 4, then the digit at the required
place value remains unchanged, and all digits to the right of it become zeros,
For exam ple,
iy 3541z rounded off to ones as 35,

i) 27413 rounded off to tens as 270,
ity 327 12 rounded off to hundreds ag 300,
fw) 836 145 is rounded off to thouzsands az 256 000,

by If the digitto the right 15 either 5, &, 7 8, or 3, then 1 i3 added to the digit at
the required place value and all the digits to the right of it become zeroa.
For example,
iy 0267 i3 rounded off to tentha as 0.3
[y 1782 13 rounded off to ones as 18,
(i) &3 504 is rounded off to thousands as &4 000,

() If the digittothe rightis 5 then the digit to the required place value i3 conasiderad

as followrs:
(i) Add 1 to that digit if itis odd.
For example;

2635 i3 rounded off as 2 .64 to hundredths.
42 245568 13 rounded off as 42.24& to thousandths.
(i1 The digit iz left unchanged if it iz even and the number to be rounded
off has no digits after 5.
For example;
2 645 i3 rounded off ag 2 64 to hundredtha.
& 65 i3 rounded off ag & & to tentha

J |||I||_
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[iiy  Add 1 tothat digit if there are other digits that follow 5 which are not
all zeros.
For example,
745073 i3 rounded off ag 7.5 to tentha.
81 26584 is rounded off as 81 27 to hundredths.
{iv)  The digit remains unchanged if all the digits following 5 are zerog or 1f
there are no digits after 5 and the digit before 5 i3 even.
For example;
362500 i3 rounded off as 3 62 to hundredths.
21465 13 rounded off ag 21 46 to hundredtha.

The population of Tanzania Mainland in the 19687 census showed that there
were 5 834 875 men and 6 111 188 women. Eound off the figures to the nearest:

(a) Milliona (b Thousands
Solution
@ (a) 53834 275 men is 6 000 000 men rounded off to the nearest millions (1 iz

added to 5 becauge the digit after 513 8).
£ 111 188 women i3 & 000 000 women rounded off to the nearest millions
because the digit after 613 1.

(b1 5834 875 men 18 5 835 000 men rounded off to the nearest thousands
becauze the digit after 415 8.
6111 188126 111 000 wormen rounded off to the neareat thousanda becanuae
the digitafter 1 is 1.

A factory got a profit of 67 459 853 Tanzanian shillings after selling its products
last year How much profit did the factory get to the neareat thousands?

Solution

To round off the profit to the nearest thousands, a digit to the right of 9 is
consideraed. Since the digit to the right of 243 8, add 1 to 9 fo get &7 440 000
Tanzanian shillings.
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Therefore, 67 459 853 Tanzanian shillings is rounded off to &7 450 000
Tanzanian shillings to the nearest thouzands.

Eound off 0.046 to the nearest:;
ia) Tentha.

(b1 Hundredths.

i) Thousandths.

Solution

(a) since 41isleaa than 5, then 0.048 becomes 0.0
Therefore, 0.0446 to the nearest tenths is 0.0

ity Since & 18 greater than 5, then 0.048 becomes 0.05.
Therefore, 0046 to the nearest hundredths 1 0.05.

() Wince 01is lesa than 5, then 00460 becomes O 046
Therefore, 00446 to the nearest thousandths 15 0,045

Exercise 1

1. Eound off each of the following numbers to the nearest thousands:

(a) 8259 (d) 100 998 (g1 60 500
(b)12 222 {e) 17 501 (h) 9999
{c) 13 709 (f12349 673 (i1 234 567

2. Eound off each of the following niumbers to the neareat ones:
(a)41.4 () 2.615 (e} 0.379
(b)) 0.49 {d) 0.8 {f12.55

3. Found off each of the following numbers to the nearest tena:
(a)25.12 (d) 10.0089 (g1 20.17
(b)16.15 (e) 0.408 (hy311.114
() 28.929 (133 456

4. The total mass of cotton harvested in Maawa district was 17 216 273 kg
Eound off this mass to the nearest:
fa) Millions of kilogramsa ity Thouzands of kilograma
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5. In 1983, the number of primary school pupils in Kilimanjaro region was
237 268 Found off the number of pupils to the nearest thousands.

& Hnd the value of each of the following, and round off the anawers to the
nearest hundredths:
(a138 5% 4.1 ()2 5 x43 642 (2] 72 =058
(9.9 x9.9 (dy10.3 =4 4 (10,048 = 20 08

7. Hnd the value of each of the following, and round off the answers to the
nearest tentha:
fa) 2 684 + 17 033 +1.1
(b4 314 + 430 (d) 5301 - 18

g2 Convert each of the following fractions to decimala by rounding off the
anawers to the nearest tentha:

@ % o4
(t)3 OF;

5. Consider the following numbers: 9, 2.1, 42,045 and 635 7891
{a) Add all the given numbers.
(b Determine the place value of each digitin the number obtained in (a).
() Eound off the number obtained in (a) to the nearest:
(1) Hundredths (1i) Tentha i1i1) Hundreds

Approximations in calculations
When wotldng out the expressions or equations, itiz useful to find a rough estimate
of an answer. To find an estimated answer, take a swtable apprommation by

rounding off the numbers involved.

I

Estimate the value of 38 = 71,

Solution
For easy estimation of the product, round off 38 and 71 to the neareat tena.

That i3, 28 = 71 =40 = 70 = 2 200
Therefore, 38 = 71 =2 200,
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Estimate the value of 4.1 = 0. 022,

—— —

Solution
Found off 4.1 to ones and 0022 to the nearest hundredths.
41 =0.082 =4 0=0.08 =032

Therefore, 4.1 = 0. 0282 =0 .32,

Estimate the value of 256 5 + 63 5

Solution
Eound off both numbers to the nearest ones.
256 5 = 256
63 .5 =64
& 256 5+ 683 5 =250 +6d=4

Therefore, 256 .5 + 63 5 =4

Exercise 2

In question 1 to 10, estimate the value of each of the given expressions.

1. 43 =28 4868 %31 735164 %23 .04
2002912 w32 5.2.94 x 248 2 1,029 - 0.021
30082 x6l &0171 220 + 79 94981 - £ 438

1009110 218 800 - 4 051

11 A shopleeper 2old 152 T-shirts at a price of 5 920 Tanzanian shillings
each. How much money did the shoplkeeper get by estimation

12 Avwillage received 40 378 bags of fertilizer to be distributed to 352
farmers. Estimate the number of bags each farmer got

i
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1% Estimate the answers of each of the given expreasions:
() 25.45 - 268 (C) 528 %3 902 (&) 824 — 325
(b 1.0031 + 56.241 (d) 61 + 24

Significant figures

Anvy digit from 1 to 9 appearing in a number 12 3 sighificant figure. Each zero
appearing in a numnber between digite from 1 to 5 12 a significant figure. For
example; the 0in &02 15 a significant figure, that iz, 602 has 3 significant figures.

When the zeros are written to the right of the last non-zero digit of an exact number,
the zeros are not significant figures. For example; 72 000 has only 2 significant

flgures.

In decimals, any zero to the left of the first non-zero digit 13 not a significant
figure. For example; the zeros in 0.025 are not significant figures. Thus, 0.025
haz 2 significant figures.

When Zero 18 written at the end of an approzimate decimal or number, itis a
significant figure. By an approximate decimal or number, it meana a decimal or
number has been rounded off to the tenth, hundredth, and s0 on. For example;
2. 74 =2 0, in thiz case 013 a significant figure. Also, 45 961 = 46 000, the zero
at the third place value is a significant figure.

A number can be written in a required number of significant figures by rounding
off. For example; to write 38 176 (which has 5 significant figurea), correct to 1
gignificant figure, the number is rounded off to ten thousands. The first digit, 2 i3
increased by one to become 4 and all other digits become zeros.

Thusg, 28 176 = 40 000, correct to 1 significant figure.
Mote:

(1) Sgnificant figures are always identi fed from the left side to the right side.

(i) Bignificant figures are alzo known ae significant digite or precision or

reaolution.
-
N,
_ il
a1

| | WAT IZWATECE 07 ST wdd 162 @



I

Determine the number of significant figures in each of the following numbers:

ia) 23004 () 000002
ity 00204 {dy 4 002 000 000
Solution

(@) 23004 has 5 significant figures
ity 00204 has 3 significant figures
i) 000002 has 1 significant figure
(i) 4 002 000 000 has 4 3ignificant figures

Example 2

Fndthe valueof 0.3143 « & 08, giving the anawer correct to 3 aigni ficant figures.

Solution
0.3143 x 6 06 =1 904658
1 3904658 = 1 90 correct to 3 significant figures.

Therefore, 0. 2143 = & 0& = 1 90 correct to 3 gigni ficant figures.

Exercise 3

In questiona 1 to &, approzimate the numbers correct to the required number
of significant figures.

0285173 (3 significant fjgures)

820927 (4 significant fjgures)

2007138 (3 significant figures)

T4 471 (1 significant figure)

106987 (3 significant figures)

126 306 (2 significant figures)

Wiite:

{a) % in decimal form, correct to 4 signi ficant figures

e T i e

) % in decimal fonm, correct to 3 signi ficant flgures
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2. How many significant figures does each of the following numbers have Y

(a) 5. 0372 (d) 292.00044
(b) 97168.90000 () 1.0000678
(c) 0.0000678 (f) 0.101

5. Hnd the sum of the following numbers, and give your anawers correct to
3 gigni ficant figures:
(a) 8917, 2013592, 500039, 15383
(by 05021, 21 1108, 0.00472 3 079
(o) 98 528 2888 0337 2482
(d) 007637, 720976, 477135, 25 4556

10, Hnd the value of each of the following expreasions. Write your answers
correct 1o the given number of significant figures.
(a) 083 =0 T37 3 significant figures)
(b 5,178 = 20 {2 significant figures)
(o) 7.351 =4 83 (4 zignificant figures)

@ (d)7.31 = 0983 (3 significant figures)

fe) 149 001 - 8 99 (3 significant figures)
(1 6.814 =72 .35 {daignificant figures)

11, {a) Write %in a decimal comrect to 4 significant figures.
() Find the value of the following expression in a decimal correct

to 2 significant figures: % + 3% + 4

(o) Write the number 048965 correct to 4 signi ficant figures.

Decimal places

All positions occupied by digite to the right of the decimal pointare decimal places
of a number. For example;

fa) 7.2 has 1 decimal place

{by 603 haz 2 decimal places

() 6161 has 2 decimal places

5 (d) 305 has 0 decimal places

=i ey 0.0004 has 4 decimal places

(f7 620 has 2 decimal places
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Writing numbers correct to the specified number of decimal places

Take the case of writing a number correctto 3 decimal places. Conaider the fourth
digit after the decimal point. If the digit at the fourth decimal place i3 lesa than 5,
then the digit at the third decimal place will remain unchanged, and all the digita
after that will be dropped.

For example; 8126347 = 8 126 correct to 3 decimal places.

If the digit at the fourth decimal place iz equal to or greater than 5, and there are
gome non-zero digits after the digit at the fourth decimal place, then the digit at
the third decimal place should be increased by one.

If the digitat the third decimal place iz even, and there are zero digits or no any
other digit after the digit at the fourth decimal place, then the digit at the third
decimal place should remain unchanged.

For example:

1. 097381 =0974 o0 3 decimal places.
2. 02465 =0246 to 3 decimal places.
4002475 = 0248 to 3 decimal places.

Exercise 4

1.

Wiite each of the following numbers correct to 2 decimal places:

(2) 0.0817 (d) 0.7153 (2) 3 6149
(b) 5.0744 () 12.047 (h) 0.00825
(c) 1.70007 (f)3.3456 (i) 727946

Change each of the following fractions into decimals correct to 2 decimal
places:

10 2 11
ok ©3 © %

4 4 11
b & @) 73 2
Write each of the following numbers correct to 1 decimal place:
(a)3.142 d) 0.09178
(b 0.6667 {e) 0.7159
() 250,707 (110445

b
I
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10.

Write each of the following numbers cormrect to 3 decimal places:

(a) 0.7526 (d) 8.4999
(b) 34.7007 (€) 5.5555
(c)3.14159 () 2.66732

Divide 851 by 0472, and give the answer correct to 2 decimal places.

Mult ply 90017 by 0 0527 and give vour answer correct to 2 decimal places.

Eound off the following numbera correct to the given number of decimal
places:

(a) 0.002752 (4 decimal places)

(b 2004416 (2 decimal places)

(o) 017244 (2 decimal places)

(d) 60097 (3 decimal places)

(e 214678 (1 decimal places)

Determine the number of decimal places in each of the following numbers:

(2) 4000.001 (d) 253
(b) 1986 () 0.01001
(c) 0.0075 (f) 10.0100165

Determine the number of decimal places in the values obtained from the
following expressions.

(213,142 x 15.25 x 15

(b 7.9909 x 0.011

(c)0.0073 % 0.73

Cetermine the number of decimal places in the values obtained from the
following expreasions:

{a) 153.4 +6.5

(b) 44 0561 + 11

(c) 0001144 ~ 0. 056
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1. Approximating of rounding off a numberiza process of writing a number
not exactly, but cloge enough to the correct number. Both integers and
decitmals can be rounded off.

2. During approzimation, if the digit to the right 15 5, the digit to required
place value i3:

{a) increased by 1 if itis odd.
(b left unchanged if it 13 even and has zero digits after 5 or has no digit
after 5.

3. Anydigitfrom 1 to 9 appearing in a number 13 a significant figure.

4. When zeros are written to the right of the last non-zero digit of an exact
number, the zeros are not significant figures.

5. In decimals, any zero written to the left of the firat non-zero digitis nota
significant figure.

&. When a zero i3 written at the end of an approzimated decimal or number,
itiz a significant figure.

7. All positions occupied by digits to the right of the decimal point are the
decimal places of a number.

Y,

Revision exercise

1. Eound off each of the following numbers to the nearest hundradths:

(2) 8.648 (d) 31.7842
(b) 1.0544 (e) 19.6723
(c) 0.341 (f) 0.453

2. FRound off each of the following numbers to the nearest millions and

thouaands:
{a) 78 911 393 idy 1350095 450
(b1 114 562 e} 20 781 233

(c) 22 878 120
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5. Bomthe 1967 Tanzanian Mainland census, there were 5267 910 children
under the age of fifteen. Eound off thiz number to the nearest
(a) Millions
b} Thouzanda
{c) Hundreds

In questions 4 to 13, estimate the values obtained from each of the given

EXpreasions:

4 8.7 x410 9. 2440673
30 417 = T30 10, 9.05+18.2
6. 28 x0.83 11 0,633 =425
T 534 5x1.96 12, 0136+ 8. 45
2. 430+ 31.2 13 7 40 x 36 4

14 Ezxpreas each of the following fractiona as a decimal, correct to 4 significant

figures:
5 3 1
(a) T (b) il (e) =
@
15 Write 86 463 correct o
{a) 1 decimal place i) 1 signi ficant figure
(b 2 decimal places id) 2 significant figures

16, Write 0.00607049 correct to:
ia) 3 decimal places i) 5 decimal places
(b1 4 decimal places id) & decimal places

17 (a) Whnte each of the following numbers correct 1o 1 decimal place:
iy 1784 (i) 17.084 (i) 2.045 {iv) 0.048
(b Write each of the following numbers correct to 2 decimal places:
(1123748 (i) 230845 (i) 0.0485 (iv) 0.03803

18 For each of the following numbers, detenmine the number of significant
. figures, and the number of decimal places:

] (218 (d) 0.8 (g) 0.008

(b 0.47 {e) 1.0271 (hy 0.507

() 0.070 (f) &£.0470 i1y 03079
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1%, Clonvert each of the following fractions into decimals and write your
answer correct to 2 decimal places:

9 18 17
(a) 17 (b) 19 () 120
20, Determine the number of significant figures 10 each of the following
numbers:
(a) 2.73 () 0.006
(k) 400 730 (d) 01089
21, Write:

{a) 34 996 correct to 2 decimal places.
(b 350482 correct to 3 aigni ficant figures.

22 Write each of the following numbera correct to three decimal places:

(2) 0.00606 (d) 2.6047
(b) 3.199281 () 72.87247
(c) 8.27491

Wizit any nearby authority responsible for land transport. Ask the authority
what are the exact distances in kulometres of five different roads from one
tuni cipality, town, of city to others Eecord the information obtained, and
cotnplete the following table:

Ecad | E=zact distance l[l-rjm}_ Distance to the nearest 10 kun

Lh| = ea | —

From the table, which two roads (1f any) have the same distance to the nearest

10 kem?

J “i “illu—
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Chapter Seven
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Introduction to geometry

Introduction

Geomeiry iz @ branch of mathematfics that deals with the propariies af
pointe, lines, angles, and different reguiar chapes. Jt was first infroducead
by a (ree ko mathamali cian imonwn as Buclid, who is regarded ac the father
af geomeiry, around the vear 300 BC. The word “geometry ™ originates
from the Greek word ‘gec “which means ‘earih’and ‘metron’ which means
mpasurement Teowmetiry thergiors, deals with measuremeni af fines, angies,
and ather properiies of reguiar objecis. Ohjacts such as kxives, needies,
pencils, ar pens have sharp tips as shownin Figure 7.1, In geometry, sharp
fps are represants o by points. fn this chapier, you will learn the properfias
@ and relations of poinis and hnes, angles, and their construction, regions,
padvgans, and circles. The campatencies developed can be applied in daily
fife activities such as carperiry, engineering, tailoring, architecturs, making

balls from skin, and many other applications.

Tip  Tip.

V' N - - |

Fencil Knife

Figure 7.1: Objects with sharp Bps

Points, lines, rays, line segments, and planes

Individually or in groups, perform the following tasks:

1. Dirawa straight line.

2. Draw a number line for all integers leas than —2.

3. Drawa number line for all integers greater or equal to 1.
4 Draw a number line for all integera from —4 to 5
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Points

Apoint iz a markof position, and has an exact location. It hasno length, width or
thickness. Apointis reprezentad by a dotmade by the tip of a sharp pencil or pen.
It iz dencted by a capital letter. In Kgure ¥.2, A B and C are examples of points.

el

Figure 7.2: Hxampies of poirs

Lines

A line 15 a set of points which extends in both directions without an end A line
can alzo be considered az a straight path which can be extended indefinitely in
both directions. Ttis shown by two arrow-heads in opposite directions as shown

in Figure 7.3 A line does not have any fized length, thus, it has ne end points.

Figure 7.3: Lins

Eays
Arayiz partof 2 line which extends without an end in one direction only while
the other end is fixed.

wk
=

Figure 7.4 Examiples of rays

I I
il [
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A ray has no fized length. However, 1t has one end point called the initial point.
In Figure 7.4, O 1z the imtial point of the rays OA and OB, The rays O4 and OB
i Figure 7.4 ﬂdifferent because they extend in different directions & ray OA
1z denoted as OA

Line segments

Aline segment 18 a straight path which has a definite length. It is a patt of aline
with two end points. & line segment with the end pointz & and B 1z denoted as
AB or BA, andis read as line segment AR or line segment BA Figure 7.5 shows
an example of aline segment AR

A =
Figure 7.5: Line segmert AD

Planes

A amooth and flat surface gives an idea of a plane. The surface of a table, a wall,
and a blackboard are examples of planes. A plane extends in all directions with no
end. It has no length, width, or thickness. Figures like aquare, rectangle, triangle,
and circle can be dravn on the plane. Hence, these figures can also be called plane

flgures.

Figure 7.6: Zxamples of plans flgurnes

Exercise 1

Anawer the following questions:
1. Mark any three points on a plane such that no end points lie on the same
line. How many line segmenta can you draw to connect them?

Il
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2. ia) Mame the line segments and ravs in the following figures:

(1) (11) (11

C B P
Q<
D A R

it Measure the length of each line segmentin {a) above (give vour answer
to the nearest centimetres).

4. Identify and name all rays in each of the following fgures:

(@) (b)
A B D A C

I I I

4 Identify and name all linez in the following figure.

TN B, -
5. Identify and name all line segments in the following figure.

C

I
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&, Use the figures in question 5 to identify the number of line saegments with
end pointa at the following points:

(a) A (ty D c) E

7. How many line segments can be drawn in the following manner’
(a) Three points, but they are not on the same straight line.
(b Four points, but no three points lie on the same straight line.

() Five pointa, but no three points lie on the same straight line.
{d) Sz points, but no three points lie on the same straight line.

g Usethe following figure to identify and name the given geometrical figures:

(a) Three straight lines 4
(b} Three line segments <
() Three rays =
A
Y
@ . .
5. Match the definition of a term from column A with a statement from
column B
Column A . Column B
&) A ray (1) Hasz no end points
(b1 Aline ((11) Has one end point
(c) Aline segment ((111) Has two end points

fiv) Has many end points
{w) Has infinite end points
(w1} Has three end points

10, Draw a line segment with the following length:

(a) Scm by &5cm ic) 3 4cm
11 Which of the following surfaces are flat?
(a) Atable top i) Asurface of a bottle
(b Asurface of a ball i) Apane of glass
() A chalkboard it The surface of the earth
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Individually or in groups, perform the following tasks:

— — —+ —
1. Dwaw tour rays marked AE, AC, AD, and AE on the same plane.
2. How many angles are formed in task 17

When two rays have a comon starting point, they form an angle. Angles are
measured by an instrument called aprotractor. The units of measure for angles are
degrees, radians, and revolutions. Degrees and radians are commonly used, and
the conversion between any of the two units can be performed. & point at which
two lines meet or intersect to form an angle 15 called a vertex. An angle 1s named

using any point on one ray, foll owed by the vertex, and then any point on the other

ray. The symbol used to denote an angle 15 2 or A”.

@ F

Q

Figure 7.7 Ftersection of o rays

Figure 7.7 shows that, two rays QF and QF meet at point O to form an angle. The
formed angle can be named as follows:

@) POR or ~PQR.

(b) ROP or #ROQP
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Types of angles

Angles are classified into different types basing on their degree of measurement.

Description

An angle whose tneasure 13 greater than 0°
tutless than 20%1s called an acute angle.

Inthe miven figure, F@Ris an acute angle.

An oangle whose measure 15 exactly 2071z
aright angle The small square indicates
that the measure 15 90° In the figure,
ABCisza right angle. Any right angle is
denoted by the symbol b

Type
Acute angle
P
Q —
E
Fight angle
F 3
at
@ [ ] -
E |
C
Chtusze angle
E
L M

An angle whose measure 15 greater than
0% but less than 180715 called an obtuse
angle. In the given figure, ELM is an
obtuse angle.

An angle whose measure 12 exactly 1207
of tworight angles or half turn 15 a stra ght
angle. In the given figure, FPG = 180°
1z a straight angle.

Anangle whose measure 18 greater than
1807 but leas than 260° i3 a reflex angle.
In the given figure, the labeled angle JEL
13 a reflex angle.

Il

-@ R
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Full angle If a ray DA rotates about O and after a

complete rotation takes the final position
A, then it traces out an angle of 360°,
. - which i3 called a full angle.
0 L

The angles are called adjacent angles, 1f;
Adjacent angles (a) they have a common vertex,

(b} they have a common line segment,

and

p o () their non-cominon line segments are
on either side of the common line

segment.
In the given figure, P@Q and Q[E]R are
adjacent angles sincethey have a common
- vertex O and acominon line segment 00,

° R

and the other line segments OF and OF
@ are of the opposite sides of OO,

Complementary angles Complementary angles are two angles

whose measures add up to the nght angle.

3
Cr D Thiz means, each angle 15 the complement
of the other In the given figure,
CAB=90° So, CAD+DAB=%0°
é . Therefore, CAD and DAB are

complem entary angles.

Two angles are said to be supplem entary
Supplementary angles if the sum of their measures 1z 180° and

each of thetn 15 called the supplement of

L the other In the given figure,
KOM = 180° and KOL+MOL=180°
Therefore, K(EJL and M@L are
-} | | Supplementary angles.
K = M

J ” ii|l|
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Exercise 2

Determine the type of angles in each of the following figures:

1. 5.
L
a\\ /
| —~ JL
0 ]IE - 1rF
2 6.
E
0
G
P
@ R
M
2, ; 7
M - vl
W
M N ¥

| | WAT IZWATICSE "0 ONZ ekl 120 @ L =R VR




Individually or in groups, perform the following tasks:

Q E
1. Identify and write all the angles formed in the figure.
Iz it possible to get supplementary angles from the given figure? Give

reasons.
30 If PQR iz a right angle, does the figure contain complementary angles’? [T

ves name all the complementary angles in it

Measuring angles using a protractor
The gize of an angle i3 measured uzing a protractor. Figure 7.8 shows a picture
of the protractor. Most profractors are designed to measure angles in degrees.

Fadian-scale protractors measure angles in radiana.

Base line Cenlre
Figure 7.8: A prodracior

1l e
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A protractor has a straight line at or near the straight edge and has a semicircular
shape. This line 13 called the baze line. The mid-point of the base line 15 called
a central point marked cenftre. The protractor i3 divided into 120 equal sections
which show measurements from 0= to 180° Each section measures 1=

The protractor has two acales namel v, inner anticlockwise acale and outer cloclosiae
acale. The marking on the inner acale 13 0°to 180° and runs anticlockwize. The
outer scale marking i3 0°to 180%and runs clockawrize. Figure 7.8 shows a protractor

which measures angles in degrees.

The following are the steps taken when measuning angle P[AjQ using aprotractor:

step 1:

Step 2:

O

Place a protractor over the angle F‘IilQ so that its centre lies
on the vertex O of the angle and the base line lies on _Q)

P}(,f"r
// -
R
x‘i‘;‘/

-{/
B>

'.1:?" /_.—’
1

Original position 0

Figure 7.9 Angle PO

Eead the angle on the mark through which ﬁ passes, starting

from 0% on the side of O az shown in Figure 710,

P
R LT :
I '{'r'"ﬂ!fﬁ;g?h . Qp‘;‘
[ A0 a:ﬁ;} NG
& B N
& e N
Ii.‘-\:\"k. =|l _%.
= / =
= WS =
=3 : .o g ng
== 115 c.:c- Ciriginal position
B o 3
> >
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Figure 7.10: AdEaserig argle P00

Figure 7.10 shows that UF passes through the 40° mark. Therefore, F'ifle = 402
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Exercise 3

Answer the following questions:

1.

Draw the following angles:
(a) Feflex angle i) Acute angle
() Obtuze angle i) Fightangle

Eead the size of the angle shown in each of the following fi gures:

(b)

4. Use a protractor to measure each of the following angles:
(&) (k)
A K 7
At X
| e
l. /
| A
A
| Iy
[ - ’
I}-— .r/-.- r’/
| _ L: .f/ I
- M,
D B I

W W
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4. Classify each of the following angles on the basiz of their degree of
measurement:
(a) 115° (c) 180° (e) 25°
(b) S0° (d) 360°

In question 5 to 9, find the value of the angle marked v,

5 8.
'.k\\ r
\\ !...- ._\}f:__ o~
50% Y 310°( 52
B
& 9
A
Fa o
n5e . |80~
.' 0 f};’}:
L./ = L -
A Y 3'3”‘ Y
- £ - -
"
7.
f
v
\\Kﬁ\?ii._ ‘ ¥
\_H:\ :_"!‘ . - -
\{\‘\4\-0
\\‘
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Individually or in groups, perform the following tasks:
1. Tse a protractor to measure the angles marked with letters #2, 2 o, @ &

and o
(al (b
A
D+ cA
.r'{" h:
/ IR o
/ % s
) " -/./ ]_:I
r
By7
-~ W i
-r.l_.l"f l---___.-" - 11"'1 p ./
Py \ b/
;i"i%;;l | ! cN/G Lo
& » * ==
I
A M N

2. Find the results of each of the following:
{a) Obtuze angle — Acute angle
(b Obtuze angle + Acute angle

Individually or in groups, perform the following tasks:

Follow the steps outlined below to draw an angle that measures 50°

1. Dirawarayand name it

2. Reep the protractor with its central point at O and the horizontal edge
along the ray

Look at the scale with 0= matk of the protractor lying on the ray

i thizscale, mark a point against the 50° angle and remove the protractor
Join the point O and the point in step 4

. Join the angle formed.

share yvour findings with other groupa.

o Ln W

[ ~
| i
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Exercise 4

Draw each of the following angles using a protractor:
1. 45° 2 |20 5155° 4.49° 0 51350°
6. 75° 7o120° 8.25%  5.67° 10 138°

Perpendicular lines

Activity 6: Eecognising perpendicular lines

Individually or in groups, perform the following tasks:
1. Draw two lines, AB and CD1

2. Insertapoint M between %dpmﬁ}lﬂbehﬁreen &; Ilake sure that, the
two points M and I divide AB and CDlinto two equal parts, respectively.

— — _ :
4. Let ABand CD cross each other and intersect at point I and I to form
apoint P
@ 4 Measure the angles and name the types of the four angles formed.

When two lines cross each other or meet at a ight angle (907, the lines are said

to be perpendicular. The symbeol * L7 iz used to denote two perpendicular lines.
Forexample, in Figure 7. 11, E 1 fjﬁ meaning that ﬁ 1z perpendicular to ﬁﬁ

-

=&

L
-

Figure 7.11: Two perperdicielar finss

- - ]
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Construction of perpendicular lines

Construct on of perpendicular lines can be done in two ways, that 13, construction

through a point outside a line and cons

truction through a given point on a line.

A perpendicular line through an external point can be constructed using a pair of

compasses and arler Aline segmentis created onthe given line and then bizsected.

—
Let P be the given line and A be an external point, thatis, Ais the point outside

— —
the line PO Construction of a perpendicular line from A to PO is done using the

tollowing steps:

Step 1:
— ,
Construct PO as shown in the

foll owing figure.

- -
P Q
Step 2: | o
Dut apoint & outside POJ as shown
in the following figure.

4L

- S
P Q
Step 3:

WWith point & as a centre and any
convenient radius, construct an arc
Crossing iﬁ at C and I as shown in
the following figure.

| | WAT IZWATICSE "0 ONZ ekl 137

step 4:

With peints O and D as centres,
construct arcgf equal radii at the
next side of PO to cross each other
at B as shown in the following figure.

[ s
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Step 5 Join the points & and B by a straight line to form perpendicular
lines AR and P as shown in the following figure.

L

Y

pc\//&/é

(B

Y

Therefore, AR is the required line perpendicular to PO

Alternatively, aperpendicular line through a given point on aline can be constructed
@ using a pair of compasses and a ruler.{i;:t ﬁj ke aline and & the point on it

Construct on of a perpendicular line to PO through A 15 done using the foll owing
steps:

—
step 11 Construct PO as shown in the following figure.
— |

T
oy |

"

P Q
Step 2: Put a point A at the mid-point of @ as shown in the following
figure.
— | | .
1 | |
P A 0

step 3: With peint & as a centre and any convenient radius, constrict
small arcs cuthing iﬁ at Cand D as shown 1n the following figure.

| | i L.
\ [ ]
P C A D Q

Step d: WAth the points C aﬂ Dias centregonstmct two arcs of equal
radiug to cutabove PO and below PO at points Eand B as shown
in the following figure.

il |

| | WAT IZWATECE 03 O8I wd 133 @

L =R VR



&

B

Step 51 Join the points E and B by a straight line to form perpendicular
lines EB and PO as shown in the following figure.

7RE

il
-

P C D Q

B

Therefore, EB 15 the required line perpendicular to PO

Construction of a perpendicular hisector
A linewhich divides aline segment into two equal partzis called abizector. I this

line 1z perpendicular to the line segment, then the line 1z called a perpendicul ar

bisector.
The following are the steps for constructing a perpendicular bisector of a line

segment:

step ;' Construct aline segment AB as shown in the following figure.

B
L

4 B

Ji Hii “illu—
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Step 2:  With point & as a centre and radius more than half of AB,
construct arcs on both sides of AB as shown in the following figure.

A\

/

Step 3: With point B ag a centre and the same radius (as in step 2,
construct arcs on both sides of AB to cut the previous arcs at

Pand ) as shown 1n the following figure.

7<F

>0

Step 4:  Draw aline PQ, with C as the centre, where AB and ﬁ intersect.

L

Therefore, (FTQ) iz the required perpendicular bisector of AB. Tt can also be
deduced that AC = CBand ACP =BCP = 50°
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{Construction of an angle 60°
Construct on of an angle that measures 60° can be doneusing a pair of compasses

and aruler The following are the steps for constructing an angle measuning &0°

step 1: Drawﬁ as shown:

[
=

|
I
A =

step 2: With point A as a centre, use any convenient radiug to construct
—

an arc crossing AB at point C as shown 1n the foll owang figure.

\ L.
—] o 1

Step 3: Extend the arc above ﬁ as shown in the following figure.

Step d: Using the same radiuzs a3z in step 2 at the centre O, construct an
arc croesing the firstarc at point I as shown in the following figure.

D

Y

ey A I

Join the points & and D by a straight line, and use a protractor to measure DAC

as shown in the following figure.

| |
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Thus, DAC = 60°.
Therefore, DAC 15 the required angle measuning &0°

Construction of a hisector of an angle

The angle kisector 1z a line segment or ray which bizects the angle. A pair of
compasses and a ruler can be used to construct a bisector of an angle.

The following are the steps for construction of the angle bisector:

step 11 Draw two ravs with a common starting point, that 1z, 0P and ﬁi
as shown in the following figure.

/
0 |
Q

Step 2: With point O as a centre, use any conventent radius to construct

arcs cutting @ atd @ atpoints L and I, respectively, as shown
in the following figure.

Il
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B

Step 3 With the same radius as in atep 2, use points Land M as centres
to construct arcs cutting at point M as shown in the following figure.

/ 2
. | L
M Q

—
step 4: Join the points © and N by a straight ray to fonm ON
which bizects F\fle

F
® . .
| |,
(] JM ér

Therefore, m 1z the required bizector of P[f]Q, thatis, PON = Q@N.

Construction of an angle 45

Construction of an angle measuring 45°can be done using a pair of compasass and
a ruler. The construction of this angle starts with a right angle and then bisecting
it aa shown in the following figure.
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Therefore, BEE= 45¢

Construction of an angle 135°

The construction of an angle 155 135
done by constructing two right angles
and bizecting one of them as shown in

the following figure.

a5®

)

e

ea iy
L |

Therefore, BOC = 125°.

Construction of an angle 90°

The construction of an angle 307 (right
angledisdone by drawing a perpendicular
line to a given line as shown in the

following figure.

| | AT IZWATICSE "0 ONZ ekl 19

-
= C
e 1 N>
D E A
2R
L i
Therefore,

AEC = DEC = AEE = BED = 90°.

Construction of parallel lines

TWhen two of more lines on a plane do
not meet, they are satd to be parallel.
Parallel lines are always at the same
distance apart, called equidistant. The
parallel lines are marked by arrows as

shown in the following figure.

A

0
=

i
-
Y

The symbol /f represents
13, ﬁ i ﬁ 12 read as

—
to CD,

‘parallel”. That
% 1z parallel

Farallel lines can be constructed in

diff erent ways:

Il
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A

{a) Using a ruler and a pair of compasses only

Let PO ke a given line. Construct AB parallel to PO using the following steps:

step 11 Draw perpendicular lines through points P and O, respectively.

step 2: With a conventent length of apair of compasses, use equal lengths
to matk the points & and B,

, —
step 3: Draw a line through AR

A A
A< 7~
_ A o B _
al rr L
T =
A T A
1 A w— ™
F 0

Therefore, the construction shows that ﬁ'—fﬁ @ and ﬁ i m

(h) Using equal angles

Let PO ke a given line. Construct AR parallel to PO using the following steps:
s L = :
step 1: Draw APcrossing PO at point B

step 22 Copy angle APQ as foll ows:

(11 Tleing a pair of{igmpasses with an(y_g:onvenient radiug, construct an arc
from P ocuthng AP at point B and PO at point 3. s

(1) "With the same radius and point & as the centre, construct an arc cuthng BA
at point T s

(11117With point B as the centre, adjst the compasses to fit B3

i(1v) With the same radius {%} and point T as the centre, construct an arc to
cross the first arc at point 1T

(v) Draw aline through AU The resulting figure shows that, #TATT = ~EFP5
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Therefore, AB1s parallel to PO

Exercise S

1. Matk four points which are not on the same straight line on a plane. How

many pairs of lines crossing each other and passing through the points
can be drawn?

2. Aline segment AB has length 10 cm. Use the method of perpendicul ar
hizector to bisect the segment into four equal parts.
4. Construct two parallel lines which are 3 cm apart.

@ 4. Copy angle POE from the following figure by using aruler and a pair of
cotnpasses only.

< E
5 Drawaline EF, 2.8 cm{ﬁng. Choose apoint I outside ﬁ and construct
a perpendicular ine to EF through D

Individually or in groups, perform the following tasks:

1. Useamler and a pair of compasses to conatructan angle measuring 150°,
2. Hisect the angle 150%in fazlk 1.

3. Measure the bizected angles formed in task 2.

I m
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Trarnsversals

A transversal 15 any line Whiﬂ}cmsses two of more lines in the same plane at
distinct points. For example, AB in Figure 712 1z atransversal. If two parallel or

non-parallel ines PO and B3 are crossed by athird line AR at distinct points as
shown in Figure 7,12, then ﬁ 15 called a transwersal.

:P}X*&* 2

Figure 7.12: Trarioversal

Angles formed hy transver sals

When a transversaﬁc-sses two parallel linE; the angles fc::-ﬂ{led can be indicated
asin Figure 7. 13 AB iz atransversal and P15 parallel to ES.

&

]
i
g
L

L
iy
mA]
mde
e

Figure 7.13: Angles formed By trariaversal

Vertically opposite angles
Werticall v opposite angles are equal. In Figure 713 the pairadand &, ¢ and b, ¢ and
R, and fand g are vertically opposite anglea. Thus, the anglea in each pair are equal.

Corresponding angles
Corresponding angles are equal . In Figure 7.13, the pairs 2 and ¢, cand g, &and
1. d and A are corresponding angles. Thus, these pairs of angles are equal.

Alternate angles

In this case, we consider twro types of alternate angles: the alternate interior angles
and the alternate exterior angles.

o ~
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The alternate interior angles are equal. In Figure 7.13 the pairaBand g, and 4 and
¢ are alternate inferior anglea. Thus, these pairs of angles are equal.

The alternate exterior angles are equal. In Hgure 713, the pairs @ and &, and ¢ and f
are alternate exterior angles. Thus, these pairs of angles are equal.

The sum of the anglea on the same side of a tranaveraal and between the parallel
lines 15 180°. Theze angles are referred to as interior opposite angles.

Thusz, b4+ =180"and 4+ g = 1807

Com plementary angles

Twio angles are complementary when their sum 13907, In Figure 714, 2and bare
complementary angles. Similarly, ¢ and fare complementary angles.

Thus, a+H=90%and ¢ + = 30"

L]
Figure 7.14: Compilemeriary arigles

Supplementary angles
Twio angles are supplementary if their sum 13 180°. In Fgure 7.15 cand & are
supplementary angles becauze o4+ 4 = 1807

/ -

Figure 7.15: Spplemernitary arngles

A

Note:
One way of aveiding to mix up the definitions of complementary and
supplementary angles i3 o remember that, “s comes after ¢ in the alphabet,

. while 1807 i3 greater than 90°°.
- -

I - ;;
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Straight angle
When two ravs in opposite directions are joined at their starfing points, they form
astraight angle That iz, an angle which measures exactly 180%1s formed as shown

in Figure 716,
180°

¥ o

Y

I 3

Figure 7.16: Strapgli argle

Note that: If a transversal crogses two straight lines such that, one of the following

conditions is satisfied, then the two lines are parallal.
{a) Two alternate angles are equal.

(b Two corresponding angles are equal.

() Two vertically opposite angles are equal.

(i) Thesum of a pairof interior angles on the same side of the transversal iz 180°

L9 o
@ 1. TIse the following figure to name the angles formed by the tranaversal.
Y 4 e X 3
- | ) J.Ic 4 1 -
L df x -
- £ y e

2

2. In the fellowang Agure, if PO is parallel to AB and ES 15 a transversal,
find the walue of the angles @, &, x, ¥, z, and w.

R
_PNe 9
- FK
—} 60\w

&

o
Y

 J

7 ? J

I
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4. Constrictan angle that measures 120° using a miler and a pair of compasses
only.

4. Construct an angle that measures 135% and bizect 1t. Measure the two
formed angles.

5. Draw aline segment AF of length 8 centimetres, and then construct its
perpendicular bisector using atuler and a pair of compasses only.

& Tze a palr of compasses and a niler only to construct a reflex angle that
measures 225°.

T Construct two line segments PO and PE of length 5 centimetres each,
tnaking an angle that measures 45° Join O and E.
(a) Measure the length of the line segment (JE.
(b Measure the angle POE.

2 Draw aline segment LI of length 6 com . If a poant Wiz 4 centim etres from
point L on LM, construct a perpendicul ar line PO at .

9 Ifa=30%and & =40° find the value of £ in the following figure.

Il

W
=

Qs AN

10. 7 D3, RS, and TM are parallel lines, @ =40° and b = 32°, find the value

of x in the following figure.

T

11. Hnd the size of the angles marked byletters in each of thefollowing figures:
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Polygons and polygonal regions

In cur surroundings, many shapes and figures have sides whose line segments
lie on the same plane and not more than two sides can meet at one vertex. In this
section, the typea of shapes and figures will be atudied.

ERegions

¢ I

Individually or in groups, perform the following tasks:

1.

o 2 e

Draw two parallel lines named {F‘_Q} and {I\.E\I}
Diraw a transversal through P and 1.

Draw a transversal through O and I

Dut apoint E on the intersection of ﬁ and W
Mame the figure formed by the points P, B, and Q.

A closed path together with its surface 13 called a region. A triangular region i3
the surface of the tHangle and itz boundary line segments. Figure 7.17 describes
a triangular region.

B

Figure 7.17: THamglar region

11,
Hiihr
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A rectangular region is the surface of a rectangle together with its boundary. Figure
718 ghows a rectangular region.

Figure 7.18: Rectagular region

Polygons

A polygon iz a closed path figure bound by a finite number of line segments placed
end to end succesaively [na polyvgon, no line segments cross each other, that i3, they
meetat theirend points. Also, a polvgon has no line segments with a common end
point 1ying on the same atraight line. The point of intersection of two consecutive
sidesof a polvgon is called a vertex (in plural, vertices). The number of vertices of
@ a polygon 13 equal to the number of it3 sides. A polygon together with its interior
ia called a polvgonal region. The line segments which form a polygon are called
sides of the polyvgon. Polygons are named according to the number of their sides.

The following flgures are examples of polyvgons:
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The following table showsa the names of different polvegons.

—— —

HMame of the polygon  Mutnber of sides =hape of the polygon

Triangle 3

I Juadrlateral . 4
Pentagon 3
)
Hexagon ) \
)
/
Heptagon 7 P

Dctagon 8 Cj

Monagon 9 | \
< ./'/JI
R\

Decagon 10 Q

Triangles

Atrangle iz a polygon with three sides, three vertices, and three angles. The sum
of the three interior angles of a triangle 12 always 180° The sum of the lengths
of two sides of a triangle 15 always greater than the length of the third side. The
triangle POE. 15 wntten as APCE, where & denotes “tnangle’. The commeon end
points B, O, and E of the triangle are called vertices (singular vertex).

i
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Types of triangles

There are six types of triangles based on the lengths of their sides and the size of
theitr angles. Threetriangles can be classified based on their sides. These triangles
are isosceles triangle, equilateral tnangle, and scalene triangle. The other three
triangles are classified based on their angles. These triangles are nght-angled

triangle, acute angled triangle, and obtuse angled triangle.

{a) Isoscelestriangles ! (b) Equilateral triangles

Anisosceles triangle 15 a tniangle that  An equilateral triangle is a triangle in
has two sides of equal length. Also, the  which all sides are equal and all angles
angles opposite the equal sides areequal. — are equal. The triangles POR and ABC

Forexzample, AABCin Figure 7. 1915 an -~ 1in Figure 721 are equilateral triangles.
@
izosceles triangle, where _
AE-AC=38cm BC=42cm, R
and ABC = ACH
A 4 om 4 on
28 cm 2% om
o P !
- 4.2 cm C 4 crm “

Figure 7.19: frosoeles triargle
(i1 C
Figure 7201z also anizosceles triangle
kbecause the base angles are equal. That &0e

is, POR = PRQ and BQ = PR,

P

60° |  60°
0® 30 A 1 B

R R . .
Figure 7.20 : [sosaeles triangle Figure 7.21: Bgainteral iramgles
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Figure 7.21 (1) shows that, PQ =
ABC = BCA= CAE= 60",

{c) Right-angled triangles
A nght-angled triangle 1z a tnangle in
which one of its angles measures exactly
a0° The triangle QFE 5 in Figure 7. 22 15
aright-angled triangle.

=

m
0 E.

PFigure 7.22: Right-argled tricmgles

In Figure 7.22, SQR tneasures exactly
aoe.

{d) Acute angled triangles

An acuteangled triangle isa triangle in
which all the three internal angles are
acute, thatis, thevmeasure lega than 907

L

%l M
Figure 7.23: Acide ariglad dricmgle

Triangle LMM 1n Figure 723 has all
itz angles measuring less than 0%
Therefore, ALMI 12 an acute angled
triangle.

<~ I
||||E|
8

E. = EP= 4 cm and Figure 721 {i1)

' {e) Obtuse angled triangles

An obtuse angled triangle 13 a triangle
i1 which one of the intericr angles
meamires morethan 90 This means that,
if one angle iz obtuse, then the other two
angles will always be acute. The angle
ABC in Figure 7.24 i3 an obtuze angle.
Therefore, triangle ABC 12 an obtuse
angled triangle.

P 4

Figure 7.24: Obiuse argled triamgle

{f) Scalene triangles

Ascalene triangle i3 a triangle in which
all of ita three sides have different
lengths and all its angles have different

ed sires,
C \
A B

Figure 7.25: Soalene trniangle
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In Figure 7.25, AB < AC < BC. Also ACB < ABC < CAB. Hence, all the three
sides and all the angles of the triangle have different measures. Therefore, the
triangle ABC i3 a scalene trangle.

Exercise 7

Anawer the following questions:
1. Identify the types of the following triangles:

(a} : (c)
| ]
r L
Som ’ m,“ & o .I:I..BDOIIIIII.
o P i 9 I ] O:
(o) E Teom Q .-"'“TS TE;I‘E
/ L
@ () ® (ﬂ |
(] |
\ e
B \\2 ) 5 o T
i 3 om \\ . |
B ot C \\ :
3 .
4 cm |

& I
N @
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5. How many vertices are there in the following fisure’ MName all obtuse
angled triangles found in the figure.

T U i

4 Congtrict a scalene triangle in which one of its angles measures TE°.

Construction of triangles

A triangle can be constructed when the sum of the lengths of any twosides is greater
than the length of the third side, or the difference betwreen the lengtha of any two
gidesia legs than the length of the third side. Atriangle can be conatructed using a

@ pair of compaszaes, a ruler, a divider, and sometimes a protractor and a set aquare.
Example 1
Construct an equilateral triangle AR C wheose sides have length 3.5 cm.

Construction

step 11 Draw a line segment AR of length 2.5 cm, using aruler as
shown in the foll owang figure.

B
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Step 4:

WWith point & as a centre and a pair of compasses adjusted to 3.5 cm,
construct an arc on one side of AB.

Tsing the same length and point B as a centre, construct an arc
cutting the first arc at point

Draw AC and BC to form an ecuilateral triangle ABC.

Construct a ight-angled triangle POR, where PJ =4 cm and PR =3 cm.

Construction

Step 1:

@ Step 2:

Draw PO of length 4 cm using a miler.

“With point P as a centre, use a pair of compasses to construct a
perpendicular line segment at point P as shown in the following
figure.

E.

2 cm

=

4em .

Tse apar of compasses adusted to fit alength of 2 cm to mark
point B such that PR.=3 cm.

Draw PR and RO to form aright angled triangle POR.
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Example 3 .

Construct triangle ABC with sides AB=7cm, AC=4 cm, and BC =6 cm.
Construction
Step 1:  Draw AB of length 7 cm using a ruler.

step 2: With point A as centre, use a pair of compasses adjusted to fit
alength of 4 cm to construct an arc on one side AB at point .

Step 3 With point B az a centre, use a pair of compasses adjusted to fit
alength of & cm to construct the second arc at point C

as shown in the following figure:

[
@ y\
A T om B

Step 41 Draw AC and BC to form triangle ABC.

Exercise 8

Constnict an isosceles right—angled tnangl e with two sides each measuring

4 cm. Measure its base angles and the length of the other side.

2. Construct triangle ABC, with AB=33 cm, BC=4.2 cm, and AT =33
ctrn. Ieasure the angle ABRC

3. Construct triangle POQER, where PO = 5cm, QR =15 cm, and FR =5 cm.

Ideasure all 1ts angles.

W i
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4 Construct triangle PQER, where PQO= 6 m, #«RPQ= 67°, and »PJR = 38°
Construct a perpendicular line from Q to cross PR at IT. Measure:
(a) PR (b) QN () £PNQ

5. Construct AABC, whete AB=5cm, BC =7 cm, and TA =6 cm. What
1z the type of the triangle formed?

£ Consider the following figure, and then answer the questions that follow.

A

3 Cin 3.7 ¢m

4.6 ¢ 1.7 cm
C

@ i) Construct the figure using the given dimensions.
() Draw and measure AC.
ic) Measure DBC.

7. (&) Construct AMYZ, where ¥ =4.5 cm, X2 =96 cm, and Zfﬂ:’ = 40"
it Measure the size f KT and length of T2

2. (a) Draw tnangle MO, where MM = 1lcm, HO="5cm, and OM =12 cm.
(1 On MM, matk point P such that MP=4 cm.
(t) Draw OF and measure its length.

(Juadrilaterals

& ruadnlateral 12 a polygon with four sides; consequently, it has four edges and
tour vertices. & quadrilateral 15 sometimes called a quadrangle, tetragon or ad-gon.
A diagonal of a quadnlateral 15 a line segment which connects its vertices. The
word “gquadnlateral " originated from the Latin words “quadn ™, which means four,
and ‘latuz’ meaning ‘side’.
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For example, Figure 7.26 15 a quadnlateral, where HF and EG are the diagonals.

H G

E F
Figure 7.26: Creadrilateral

The most common quadrilaterals are trapezivme, parallelograms, rhombuses,
rectangles, aquares, and kites.

(a) Trapeziums
A trapezium 15 a quadnlateral with one pair of opposite sides which are parallel.
In Figure 7.27, PQE.S is atrapezivm, where SR/ PQ. The plural of a trapezivm

iz traperziums of trapezia.

@
= 5 E.
2 2 ~
Figure 7.27: Trapegum
Properties of trapeziums

A trapezium has the following properties:
{17 The bases are parallel to each other, and
(1) The gides adjacent to parallel sides are not parallel.

{b) Parallelograms
A parallelogram 15 a quadnl ateral 1n which both pairs of opposite sides are parallel.
In Figure 7.28, PORS is a parallelogram such that PS f QR and SE. 4 PQ.

J “i “illu—
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Figure 7.28: Faorallelogram

Properties of parallelograms

A parallelogram has the following properties:

(11 Pairs of opposite sides are parallel.

{11) Paira of opposgite angles are equal.

{111} Pairs of opposite sides are equal.

(iv) Dhagonals bizect each other

{(v) Adjacent angles are supplementary.

{vi) Each diagonal separates the parallelogram info two equal triangles.

() Khombuses
@ A thombus 1z a parallelogram whose all sides have equal length. Tt 1z sometimes

called an equilateral parallel ogram, since equilateral means equal length. Figure
7.29 shows athombus PORS. Thus, PU=JR=RE5=5F.

E.

A
|

I 0
Figure 7.29: Fhomibus

Properties of rhombuses

A rhombus has the following properties:
(1) Upposite sides are parallel.

(1) All aides are aqual.

(1ii) Pairs of opposite angles are equal.

. Ml
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g R E.
{1v) [hagonals bigect each otherat nght i
angles.
(v Adjacent angles are aupplementary. +
(i) Each diagonal divides the thombua A
into two equal triangles.
P > Q

(d) Re gles Figure 7.31: Squars
A rectangle 15 a quadrilateral with T
four right angles. It 13 also defined Properties of s
as a parallelogram with all its angles | p 5011200 hag the following properties:
measzuring 90° In Figure 7 30, ABCD (0

_ e il All sides are equal.
1z arectangle, where AB # DT and AD (i)

All angles are right angles.

#EC. (iil) Cpposite sides are parallel.
D L c fiv) The diagonals are equal.
] o L] (v)  Diagonals bisect each otherat right
angles.
+ T (vi) The cppoette parallel sides are
@ equidiatant from each other.
] » [
A B Kites
Figure 7.30: Rectargle Aldteis a quadrilateral with two pairs of
equal adjacent sides and a pair of equal
Properties of rectangles opposite angles. In Figure 7.32, ABCD
A rectangle has the following properties: . kite, where AB=AD and BC = DO
(i) All angles are right angles. and ABC= ADIC

(i) Diagonals bizect each other.

(1111 Opposite sides are parallel.

(1v) Opposite sides are equal.

{v) The opposite parallel sides are
equidistant from each other,

ie) Squares
A square 15 a rectangle 1n which all of

the four sides are equal. In Figure 7.31,

POERS is a square, where PS /f OR and
PO/ SE _ Figure 7.32: e

.
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Properties of kites

A kite has the following properties:

(i) Two pairs of adjacent sides are equal.

(i) D[iagonals bizect each other at right angles.

{1117 The shorter diagonal divides the Kite into two isoaceles triangles.

{iv) The longer diagonal iz a perpendicular bisector of the shorter diagonal.
{v) It has one pair of equal opposite angles.

1. Construct a parallelogram ABCD, where AE = 5cm, BC =4 cm and
ABC =700

2. Construct athombus of length 4 cm and an angle measuring 65°

3. Construct trapezium ABCD, where BC=8 cm, AB =4 cm, Aé[j = 5",
ECD = 70° and AD// BC. Measure the length of AD.

4. Mame all the parallelograms 1n each of the following figures:

=1 C
@ () (b) (c)
DE .. C 3 I R ‘
. E - F
A I B PCE c 9 =@ H
L K

S5 It POES 15 a thombus, find the values of x, ¥, and S@R, where
PO =33¢cmand Q0 =2 ¢

S " R
N~
N\
0
P > Q

£ Constructa square EFGH of aside of length 5 cm. Draw EG, and measure
its length and EGH.

N Ml
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Circles

Individually or in groups, perform the following tasks:

1. Dirawa circle of any radius.

2. Hnd the diameter of the circle drawn in task 1.

4. Divide the circle drawn in task 1 into four equal parts and shade two parts.
“Write the fraction of the shaded region.

Acircle i3 a cloged path with all its points on the edge being at the same distance
from a fxed point. Figure 7.33 shows a sketch of a circle with Oas a fxed point.

The fIxed point i3 called the centre of the

circle, while the fimed distance from the (@)

centre 1o any point on the path is called

the radiug of the circle. The complete L R -
@ boundary (perimeter) of the circle i3

called the circumference.

.0 (b} ?/1

Figure 7.33: Circle N
Arcs Minor arc
A part of a circumference is called an arc
of a circle. Anarc which forms half of a i)
circumference i3 called a semi-circular
arc (see Figure 7.34(3)). An arc which i3
less than the semi-circulararc iscalled a
minor are. In Figure 734(b) a aolid arc

ABisaminorarc, while a solid line AB A B
in Figure 7.34 (c) which is greater than Major arc

a semi-circulararc is called a major arc. Figure 7.34: Byper of ares

W @—

L =R VR
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Figure 7.37: Dhameter

N i

symbolically, an arc AB 15 denoted as |

AE. Three points are used to name an
arc as shown in Figure 7. 35 The arc
from P to O through & is m while
the arc from P to Q through Cis POQ. |

A
P
Q .

Figure 7.35: Names af arcs

Radius

Aline segment joining any point on the
circumference of acircle toits centreis
called a radius. The plural of radius 15
radii. The length of a diameter 15 twice
the length of the radius. In Figure 7 37,
AD =0FB and both are radii.

Chord Thus, AE=A0+0OE.
A line segment connecting two points
on the circumference 1z caled achord of

acircle. In Figure 7.36, AB iz a chord.

=

Figure 7.36: Chond

Therefore, ABE = 2A0 or AB = 20B.

Circular region

A surface bounded by a circle and the
circle itself 1z called a circular region. In
other words, a circular region consists
of the circle and itz interior.

Sector

Apart of a circular region bounded by
two radii of a circle and an arcia called
a sectorof a circle. In Figure 738, OED
13 a gector. The sector which containa

Diameter
A chord of a circle which passes through

the centre of acircle1s called a diameter,
In Figure 7.37, AB passes through the
centre. Thus, AB is the diameter of the

circle.

| | AT IZWATICSE "0 ONZ ekl 2106

a minor arc 18 called the minor sector,
whereas the major sector containg a
major arc. In Figure 738, the shaded
region 15 the minor sector, while the
unshaded partis the major sector
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Figure 7.38: Sector

Segrment

A segment of a circleia a region bounded
b a chord of a circle and the intercepted
arca. The segment bounded by the minor
arc 18 the minor segment, whereas, the
gegment bounded by the major arc 18
called the major segment. In Hgure 735,
) i3 the centre of the circle, ACBA i3
the minor segment, and ADBA 12 the
major segment.

i
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Exercize 10

1

Draw circles of the following
radit using apair of compasses:
(a1 4 cm () 5.2 cm
(b12.8cm () 0.7 cm
What are the lengths of the
diameters if the radu of the
circles are:

(a)08cm?

(b6 cm?

(1 78cm?

Draw a circle of radius 5 cm and
shade any two sectors.

Whatis the differencebetween a
seoment of acircle and a sector?
Draw a circle of radius 4 cm and
mathk any minor and m ajor arcs.
Draw a line segment CD =&
o, and then draw a circle of
diamneter CD. In the circle, draw
achord of length & o and shade
the minor segment of the circle.

A pointis denoted by a full stop.
A line segment 12 formed by
joining two points.

The shortest distance betweean
any two points ig through a
straight line segment.

Aray iz a straight line segment
exftended in one direction.

@ HTTTH
_nnum
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== 25,

3.
&,
7.

10.

11.
12.

@ 13.

14.
15.

16.
17.
12.
13.

20.
21
22.

23
24

Aline iz a set of points which extends in both directions without an end.

An angle iz the amount of turning.

The following are types of angles:

(a) An acute angle is an angle whose measure i3 greater than O but leag
than S0

(b) An obtuse angle i3 an angle whose measure i3 greater than S0% but
less than 180°

(o) A reflex angle i3 an angle whose measure i3 greater than 1807 but less
than 360°

(d) Arnghtangleis an angle measuning exactly J0°,

(e) A straight angle i3 an angle measuring exactly 180°

Ferpendicular lines intersect at 20°.

Farallel lines are alwavys at the same distance apatt. Arrows are used to

denote parallel lines.

A polygon 18 a cloged plane figure bounded by a finite number of line

segments placed end to end succezsivaly.

An igoaceles triangle has two equal sides and two equal baze angles.

An equilateral triangle has all sides equal and all angles equal.

A scalene triangle is a triangle in which all of its sides have different

lengths and all of it3 angles are different.

A trapezium i3 a quadrilateral with one pair of parallel opposite sides.

A parallelogram i3 a quadrilateral in which both of it3 pairs of opposgite

sides are parallel.

A rthombus i3 a parallelogram whose gides are equal.

Arectangle is a parallelogram in which all its angles measure 90°

Asquareizarectangle with four equal sides and each angle measures S0°

A circle i3 a cloged path which i3 at equal distance from its fized point

called a centre.

An arc iz a part of a circumference of a circle.

A chord i3 a line segment connecting twio points on the circumference.

A diameter i3 a chord of a circle which passes through the centre of the

circle,

A circular region 18 a surface bounded by a circle itself

Agector 18 a part of a circular region bounded by two radii of a circle and

an arc.

A segment i3 a plane bounded by a chord of a circle and the intercepted arca.

/

I
®
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R evision exercise

lJse the given figure to name the

following:

(a) Allline segments.

(by The line segments which
intersect at A

() Cther line segments that can
ke drawn using the given
points.

{dy The point of intersection of

[Jze the figure to name the

1. Which of the following .
illustrates a point, a ray, a line following:
segment, or a plane? (a) Two obtuse angles.
(a) Aray of light b Ariztange
by Aruler’s edge {c) Astraight angle.
() Atop of a table (d) An acute angle at 0.
(dy Atip of a pin (=) An acute angle at B.
2. Study the following figure and study the follou_uing figure and
answer the questions that followr angwer the questions that follow.
C
B C
A Z D I\

T:ze aruler and a pair of

cotnpasses to do the following:

(a) Copy the angle ABC.

s} Co&truct a line parallel
to BC at A

study the following figure and
anawer the questions that follow,

CD and AD. B
(2) The point of intersection of A
BC. AC and CL. D
3. Study the following figure and A = C
answer the questions that Foll 0w
A (a) Mame any tweo patrs of
0 rerpendicular line segments.
b (by If5=42" findthe valueof a.
o {c) Find the size of angle AEE.
=

<~ I
||||E|
8

| | WAT IZWATICSE "0 ONZ ekl 219 L =R VR



10.

11.
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Mame two pairs of supplementary
angles in the following figure.

- —
- i

A o D

Name twio pairs of complementary
angles in the following figure.

S

Tl

]

Tsing a pair of compasses and
a ruler, bizect a line segment of
length 10 cim.

Tz a protractor to draw an angle
measuring 240° and bisect it using
a paitr of compasses.

Construct the following angles

using a pair of compasses and a

ruler:
{a) 15° {c) 60°
by 30° dy 120°

Inthefollowing fizure, ACC =50°
Find the walues of ACD, COR,
and BOD

C =
50

12 Using the following figure,
name the pairs of equal angles
and give reasons to justify your
answer,

b

A

A

v
L

X
r/y .

Y

y

13 If @ =75°, find the wvalues of &
and = in the following figure.

/ - /
s 7]
-:1/ . /
/ i /

14 Inthefollowing figure, find the
values of:
{a) x, yand z.
(bhz+y+x.
A E

kA

E C D

15 What 13 the name of anarc of a
circle formed bya chord passing
through the centra?

16, Given a rhombus ABCD, find
the walues of the angles 5 v,
and z.
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W il

D " C 20, What is the difference between

' a aquare and a rectangle’

21 IfABCD i3 a trapezium, find the
values of the angles a, & and ¢

60° . . in the following figure:
A i B
17, Are all parallelograms trapezia? B y >\ C
18, Areall trapezia parallelograma? b ‘
19 What iz the difference batween
a rhombus and a square? . ¢
: A 50 =l D

W
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Chapter Eight

@

Algebra

Introduction

Algebra deals with the reprasentafion af numbars and quanti fes using lefters
ar svimbols thai are connecied by addifion. subiraciion, multinficafion,
and divicion operalions. In thic chapter, vou will learn about alcebraic
EXprEssioNs, squations with one wakmown, equalions with twe wlmowns, and
inequalities with ane unkiows. The competencies develaped will help vou
to salve daily i prablems such as estimating prafit and loss in business,
deterwaning interests in financial institutions, and currency conversions.
Faor example; learning simultaneous equations will help vou fo determine
the hest loan choice fn parice when bping a car or ¢ house by considering
the durafion of the loan, the inierest rats, and the monthly payvimeani of
the loan. The imowledge of simulianeous equations can also be used io
determine cast and demand by considering the relationship hebween the
price af a compmdity and the quantity af the commndity peaple want o by
at a certain price. With this knowladge, vou will also be able to determine
the speed, distance, and duration when traveliing by a carn, a plane, and a

frain among many others.

Algebraic expressions
In algebra, letters are used to represent numbers. For example; it i3 common o
reprezgent the length of an object by a letter /| a radius by #, a diameter by &, and
any other unknovm by x, ¥ or 2 These letters are known as variables,
An algebraic expreasion i3 a combination of letters and numbers connected by one
or more mathematical operations, that i3, + — =, ~. An algebraic expression i3
made up of terma. A term can be a number, a variable, a number multiplied by a
variable, or 2 variable multiplied by a variable or variables.
Forexamuple; in the algebraic expregaion 5x 4+ 3v 4+ 8 thetenmaare: 5x, 3y and 8
Terms with the same variables or exponents are called like terma. For example;
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Svand 19y or Syrand 3xyor 6 x2yand 2 %2y are like termsa.

Termsa with different variables or exponents are called unlike terma. Forezample;
l &x and 62 or 3mp and dvy or Sy and EyEv are unlike termas.

When a term i3 made up of a number multiplied by a variable or variables, that

number 13 called a coefficient. A term which 18 not multiplied by any variable i3

called a constant term. Forexzample, inthealgebraic expregsion3x — Sy + 4 313

a coeffivient of x, — 518 a coefficient of ¥, and 418 a conatant term.

Addition and subtraction of algebraic expressions
The bazic principle of addition and subtraction of algebraic expressions is that,

only like terms can be added or subtracted.

Simplify the expression 3 — Tr + 1250

Solution
dn—-Tn+len=3n+12n-"7Tn
@ =15n-Tn
= 8n.
Therefore, 3n - Tn+ 12n =21

Example 2

Simplify the expression &mi—4 —2mi + 15 and state the coefficient of m

Solution
Gr—d—2m+1o=6m—Zm—4+15
=dm+11.

Therefore, b — 4 — Zm + 15 =4+ 11 and the coefficient of w15 4.

Example 3

Fwm=2n=4 andp=->5, find the value of each of the following expressions:
ia) 3mm — Grp + 2r2p°

ity mER= — pERE + T

J “i “illu—
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Solution
(@) 3mn — Emp + 2REp3

=3 w2 wd -6 w2 %=+ 2R=a7
=24 + 60 —4 000
=— 3916
Therefore, the value of 3mn — 6pip + 21%p7 12 — 3 916

ik mEn® — peR® + Trep
= (2322 — =23+ T x4 x2 x=5
=64 — 1600 — 280
= —1 816.

Therefore, the value of me®s® — p2 + 7 smmp 12 —1 B16

smplify 8mEn — 680 4+ 14 — 4m2n + 3 a3 — 8 and sfate;
@ ia) The coefficient of m*n

ity The number of termsa

i) The constant term

Solution

Sntn—bta*c+ 14 —4m*n +3a%c — 8

= 8mn — 4maIn + 3a2c — 6a2c+ 14— 8

=4men —2a%c + 6.

Therefore, 8pin —6ac+ 14 —4dm*n + 30 -8 =4m*n—23a%c + 6.

ia) The coefficient of %13 4

(b There are 3 terma.
i) The conatant term i &.

Exercise 1

1. Simplify each of the following algebraic expressions and then, atate:
(i) The number of tertna

I - m
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(i) The coefficient of each of the terma
An+rn+n+n+n+k+i+i+o+x
(b1 3x+dy—"Tz+3x - Tv+ 2z
1 _1
{c) 32x+?x 3*

simplify each of the following algebraic expressions:

2 12m+ 13m 6. 3k—18k+ 15k 10 r+2r+3r+4
3w+ Ty —4y T 19— % 11. v -3 -y +4
4 9z+b6z—8z+5z B axt+4-5x
5. 24w — 28w 9 k-4 3k

Find the value of each of the following algebraic expressions:

12 b+ 8mtdn—-Somifm=—3andn=4

12 1d4x+8-3x+2 ifx=-2

14 26+ 2b—b6c—-3b+bg,ife=5andb=-4

15 B3a-5Sb—-Tatbc+Taifa=535=2 andc=35
16 Sa—b—at+2+3a ifa=4andb=-2

17 dx—by+Tx+2nifa=10andy =-2

18 9y +5-4dy+3x+2 ifx=4dandy=-4

19 13x+14+8x—-4 -1z ifx=-6

200 Fx+3v—4-Suifr=5Sandy=-13

21 Bm+0dm—2—-bm+E ifm=—4

22 4x2yF — 6k + 10xy? — 4k giventhatx=1,y=2k=-2, andi=-3

Multiplication and division of algebraic expressions
Justas2 «x3 =3 =2 soisnxm=mxnand axb=5bxa=ab=5a
Therefore, to multiply 372 by 513 the same as to multiply 5 by 2x.
That i3, 2nx5=5=3n=15=xn= 151
sSmilarly 3n xSm =3 KR K3 KM

CRCI I e )

=1 xnrxm

= 15mm.
Thus, 31 = S = 15m00
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Alao, Zr+m) <3 = 2rn+rn+ EZn+m0 + CR 4+ #D)
= ZR+2n+ 20+ (i +m 4 )
= 61 + 3.

Therefore, 2rn+m) =3 =60+ 31

The multiplication sign between a number and abracket 1z normally dropped

but the meaning remains the same. For example;
Ix(ntm)=3Entm =ttt Imand 2x Gr—wn=3(2n—m =6 3m
In general, a(b + ) = ab + ac.

When multiplving an algebraic expression by a number, each term must be
multiplied by the number. Similatly, when dividing an algebraic expression
by anumber, each term must be divided by the number

Lultiply 5a + 25 — 3c by 4.
@ Solution
(Sq+ 28 -3y x 4 =4{0a + 25— 3c)
=4 xhat+dx2b+4 (=30
=20a+8b-12¢c.

Therefore, 5a 4+ 25 - 3o multiplied by 4 gives 20a + 88 - 120,

Multiply 2x - 3v by — 24.

Solution
(2x =33 w (=2a) = (=24) (Z2x =33

= (=2a) (2x) + (=2a) (-3Y)
= — dax + &ay.

Therefore, when 2x —3v iz multiplied by — 24, the reaultis — dax + Gaw.

' ¢ 1l
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Fe-write —Salm+ 2r — 2) without brackets.

Solution
=Saim4+ 20— 2) = (—Daym 4 (=0 = 2R + (-Da ® =2
= —Sar— 10an + 10a.

Therefore, —Saip + 21 — 2) = —Sam — 10an + 104.

Example 4

Divide 4ax + 6ay — 10az by 2a.

Solution
(dax + bay — 10az) +2a = (

dax + Gay — lflla.z)

24
_ (%x+ Bay 1[]-:12)
L 2a 2a 2a
@& = 2%+ 3y - 5L

Therefore, dax + 6ay — 10az divided by 2@ 13 2x + 3y - 5z,

Exercise 2

Multiply each of the following algebraic expressions:

1. Sx+ém+dyby S b, Sx—ty—Zzbya

2 Zmtin-rby 2 Joo x4+ Gy —3zby B2

A Zp-—tg+iby 2. T+ 10 — 5f by — 24
4 dm—Bn-—Ipby—4 9 Gx—Zy—Tzby 2ab

S0 a—th+ % byr 10 —12x+y—bzby — 2m

simplify each of the following algebraic expressions where poaaible:

11 5x(2a+&+ 30 16 =Skk(2r—3d-1)
12 3midx+3p-1 17 4w (3a-T)

12 28 (0p—8g—3) 158 albm—n)

14 9x(-2a-3b-¢c) 19 (3x-&) (—2a)

15 Bem(a—2b+52) 200 0.0 (Ba — 28)

i
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Lhivide each of the following algebraic expressions by the given numbers:
21 Zax+ Zmm —dez by 2 22 bax— 15ay+ 12 5az by da

Complete each of the following algebraic statements:

23 Ha-—-6b+3:=3 ) 27 dat—bar+ Bam =2al )

24 12x—8y+ 1bz=4( ) 28 10am — Sk — 15cme = Sm( )
25 Sa+206-10c=5 ) 29 12ap—Z2ag+ 8ar— bas=2a( )
26, 12x—6y—-18z=46( ) A0 ab—artad =al )

Algebraic expressions involving fractions and brackets
When dealing with algebraic expressions involving fractons and brackets, the
brackets are opened by multiplving each term inside the brackets by the fraction,

and simplifying the expression.

Smplify the following al gebraic expreasions:

@) }T(Bf: + 12b-5) (b} %[lig + 5g)

Solution
1 _8b 1256 b
(a) 4(853 + 12—k = %) a

Therefore, @b + 125 - 1) = 222

I
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| 1
1 _15g g
(b E(155 + 58) = —
=3z +2
= 4g.

Therefore, %(lig + 5g) =4z

simplify each of the following algebraic expressions:

() 5t -57!

Solution

SE+ T 124
@) A5 =
=] A =]
T

i

Therefore, 2t 49_ it

Ll

15z + 5
or  L(i5g +5g)= 68
_ 20z
-5
=4z
) 17 J—r 3G
Solution
(b) 1’?0;30 _ ljrc
L
T2
Therefore, 7o ; 2¢ _ %C.

Express each of the following algebraic expressions as a single fraction:

h—1_h+1
@) 5=+

Solution
h—-1, h+1
(@) Ay=+2is
_2h-L+3h+ 1)
B &
_Zh—2+3A+3

£

_Sh+1
===

A-1_h+1

b—2a kB4+3a
(k) 45 208

(The LCM of 3 and 2 i3 &)
{Open the brackets)

{Collect the like terma)

+ =

Therefore, 5

3
b —2a B+ 3a
®) T2 20

_ Sith—2a) — (b +3a)
a 205

Hm
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_ob—10a -5 —3a
a 205

_4b—13a
206

{Collect the like terma)

b—2a_b+3a_4b—13a
4k 206 20B

Exercise 3

Simplify each of the following algebraic expressions where pogsible:

Therefore,

1 _
1 43k -3 5 =(10x — 15y) g_azb_agb
1 _ _

2 kis —t 6. w(6et — 4h m—2 m—1
@4 T(E / 10. 4n i
1 1

3 5(8p - 6) 7. 5{b—8g) 11_5(1;}51 +3}r;1

4 Lar+am slepen-T@r-1 16436@-7

@ Algebraic equations
An algebraic equation is a statement connecting two mathematical expressions
with an equal sign (=), For example; 2x =16 18 an algebraic equation in which 2x
iz related to 16 by the equal sign “=". Therefore, an equation has two sides, the left
hand side and the right hand side. Analgebraic equation expreases a statemnent or
a problem in a clear and short way For example; to find a number which when
multiplied by two gives 16 13 the same as to find the value of xin 2x = 16

Linear equations

Alinear equation i3 an al gebraic equation in which each variable has an exponent
of one. For example; 2x = 16 and x + v= 3 are linear equations. A linear equation
may involve one or more variables. For example; 3x — 2 =7 i3 a linear equation
with one variable x, whereas 5x 4+ 2y = 9 13 a linear equation with two variables,
xand v

Note that: writing 3x -2 = 7 12 the same az writing 7 = 3x — 2. Generally,
if a=48, then b= a.

L J

E— 'r
||||”E LI
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Forming linear equations
When you are given some statements, the following steps can be uzed to form

linear equations.
Step 1 Understand the question, that iz, identify the unknowns,
step 2: Letthe unknowns be represented by lettera (variables).

Step 3: Write the equation using the given conditions.

Linear equations with one unknown
A linear equation with one unknown 15 the equation which involves only one
variable.

The sum of two numbera i 20 If one of the numbers i3 8, fonm a linear equation

connecting the two numbers.

Solution

Let the unknown number be x

since the mown number is 2, then the algebraic equation connecting the two
numbers i3 8 +x = 20.

Therefore, 2 + 5 =20

Example 2
%

The difference between 24 and another number 13 2. Form a linear equation
connecting the numbers,

Solution

Let the unknown number be v,

mince the known number 13 24, then the algebraic equation connecting the two
numbers i3 24 —y=8o0r y—-24 =858

Therefore, 24 —y=2ory-24=85

J “ iillll_
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The product of two numbers is 24 If one of the numbers i3 £, form a linear
equation.

Solution
Let the unlnown number be 7.

Since the known number i3 8, then the algebraic equation i3 8z = 24,
Therefore, 8z = 24

It iz naeful to relate different English words with the correaponding arithmetic
operation.

For example:

signs | Corresponding words or phrases

+ Addition, sum of, increased by, plus, total

- Difference, subtract, decreased, reduced by, minus

o, Lultiplication, times, product

- Diwiston, divided by, quotient, ratio

= Equals, resultis, 15 equal to, 15, gives, the same as

Formulate a linear equation for each of the following statements:

Hwe fimes a nutmnber gives twenty

The difference between 123 and another number iz 150

The sum of 21 and another numberis 125

When a cerfain number i3 increaged by 15, the reault i3 88

When 99 i3 decreased by a certain number, the resultis £3.

The product of 12 and ancther number i3 the same az two times the sum

of 12 and the number.

7o Anumber issuch that when it is doubled and 2 iz added to it, the result ia
the same as multiplying the number by 3 and subtracting 7.

' ¢ 1l
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2 When 36 1z added to a certain number, the resultis the same az multplyving
the number by 5.

5. Janeth's mother i3 five times a3 old az Janeth. After 8 years, mother will
be 4 fimes az old as Taneth.

10, When the sum of 7 and (2 + 3} i3 multiplied by 5, the reault i3 half the
product of the two numbers.

Solving linear equations with one unknown

To aolve an equation with one unknown i3 to find the value of the unknovwn in
the equation. For example; to solve the equation x + 2 = 2413 to find the value
of x which makes the mathematical statement or sentence true. In solving linear
equations, whatever operation performed on one side of the equation must be
petrformed on the other aide. After solving the equation, if i3 advised to checlk if
the solution satiafles the equation.

E—K&f‘[t‘lple 1

Solve the equation x4+ 5=8

Solution
Civen x+5=2%
Collect the like terma by subtracting 5 from both sides.
Tgiie W= 2
I+5—5:8—5 ChECk: 3+5=8
8=8
r=73

Therefore, x=3. Therefore, the aolution satiafies the equation.

E.Kafmple i

Find the value of x that satiafies the equation x — 8= 16 — 2x.

Solution

Civen x —8 =16 —2x;

collect the like terma by performing the following:
T-8+48=16-2x+8 {Add 8 on both sides)
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T+2r=24-2x4+2x (Add Zx on both gides)
2x=24
Civide by 3 on both sides: Check x-8=16-2x
x 24 2E-8=16-16
ERER 0=0.
r=8
Therefore, x =&, Therefore, the solution satis fles the equation.

Example 3 Example 4

Find the valueof xif 2x -5="7 | Solvethefor xinthe equation == 3% +3=12

2
Solution Solution
Given3x—5="7T, Given 32?”+3 = 12;
Add 5 on both sides
Yy 54 5=T 45 aubtract 3 from both sides
3x=12 P 43-3=12-3

Divide by 2 on both sides

2x_ 12 Iultiply both sidea by 2

3 3

@ r=d 32}[: 2 =9 =2
Therefore, x = 4. 3x =18
%: 13—8 (Divide by 3 on both sides)
x =6

' Therefore, x= 6.

Solve for:c,if%(?;x N = 10,

Solutlon
CGiven = (Sx — 21 =10,

Multlply by 3 on both sides

x%(Sx—2)=3 w10

3%k — 23 =30 (Cipen the brackets)

_niiiié Ml
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15% — 10 =30
15%x — 10 + 10 = 30 + 10 i(Add 10 on both sides)

15x = 40

1o _ 40
15 15
&=

(Divide by 15 on both sides)

R
L

I =

Therefore, x =2

. 2 :
Solve for x ) if Ty = 2.

L [

molution
® Civen 3:58— 5 = 2
ﬁ ¥ Ax =23 = 203x =23 Multiply by (3% — 2) on both sides
8=203x-2) (Open brackets)
B=6x—4
E+d4=6r—4+4 (Add 4 on both sides)
12 = 6%
ol (Divide by & on both sides)
s 2,

Therefore, x =2,

:ﬁ:{f— =5

mg -2
==
g8 _

S-2

2=2

Therefore, the aolution satiafles the equation.

I e
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Exercise 5

Hnd the value of the unknown varable x in each of the following equations:

1. x+12=25 6 2x—8=8 11.
2. x—8=8 7. 3-3=15 12
3 3x=15 2] %—3:5 13
4 E=5 Go02x+7=9 14

S 2x+12=25 10, Qéx—-5=7 15

z _
§+3—5

T—6 _2x+3 _x-5
i 4 7 2
Tx

+1
e =18
r+2 _4
s
—1=5

L2

o

Formulating and solving algebraic equations from word problems

molving word probleme involve formulating the corregponding equations first.

The formulation of an equation requires careful interpretation of the given word

problem. Chnce the equation has been formulated, the usual procedures of solving

the equation are used.

If Tohn haz 5 600 Tanzanian shillings, how many oranges can he buy if each

orange costa 200 Tanzanian shillinga?

Solution

Tsh 200 7.
200 x = 5600

200 . _ 5600
200 © T 200

b — e

Therefore, John can buy 28 oranges.
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The age of a father iz four times

For example; 1,2, 3 4, 5, .. eor
12,13 14, 15, ... are congecutive
integers.

Let the amaller number be ;. The
other number iz (71 + 13 and the sum

the age of hig son. If the sum of

theiragesis 50 years, find the age

of the son. _
of the two numbers i3 4+ (R + 1)

Solution Thuz, n+m+1)=31
Let the age of the son be x vears. 2n+1=31
Thus, the age of the father is 4x 2n =730
VEars. 2n _ 30
x+4x =130 2 2

Sx =350 n=13

%I = % Therefore, thesmaller numberis 15

=10
@ Therefore, the age of the son 12 l‘

10 years.

Afather i3 32 vears older than his
gon. After 4 vears, the father’s age

T

will be twrice the age of his son. Fnd

The aum of two congecutive
integers i3 51. Find the smaller
number.

Solution

Consecutive infegers are infegers
that are next to each other on a
number line. These are integers
that follow each other in the order
from the smallest to the largest.
The difference between any two

conzecutive integeraia 1.

their present ages.

Solution

Let the son’s prezentage be xyears.
Thue, the father’s present age 12
(x + 32) vears. The aon’s age after
4 vears will be (x + 4) veara. The
father’s age after 4 years will be
(x+32 +4) vears = (x + 36) vears.
After 4 years, the father’s age will
be twice the age of his son.
Thatis,

T+3E=2x+4)
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T+36=25+8
36 _E8=21r —x
2E=x

% =28 (The son's pregent age).
The father’s pregent age = x + 32
=284+32
=&l
Therefore, the son’s present age i3 28 vears, and the father’s present age iz &0
years.

Exercise 6

1. John 13 six vears older than Amina. If the sum of their ages i3 30 vears,
find Amina’s age.
2. Asha’s age 15 five times the age of Martin. If the sum of their ages 15 36
@ years, find Martin’s age.
If the sum of two consecutive numbers 13 37, find the numbers.
4 Ilftheangles of a tnangle are 2x, (x + 207, and {x —30%), find the value of %

5. In each of the following figures, calculate the value of xin degrees:

(a) (b) 4

\(3%—3% X
- & . (3x+ 40%

¥

& When a cerfain number x5 added to 7, the resultis 12 ;—1 Find the wvalue of ;1.
7 If the product of E%and another number vis 25, find the value of ¥

=, The difference betwreen 42 and another number i3 17. Find the number.

- I ¢ Il
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2. When the difference between 24 and i i3 multiplied by 5, the result is
—20. Fnd the value of .

10, Cne third of a certain number is added to three fifths of the same number
to give the sum of 14 Find the number,

11, The product of half of a certain number and & 13 42, Find the number.

12 The sum of a number and its 40 percent i3 22 Find the number.

13, A certain woman i3 22 vears older than her daughter. After 10 vears, the
wiotmnan will be three times older than her daughter. Find their present ages.

14 Abovbought vhalla at 200 Tanzanian shillings each. Thiz number of balls
could decreaze by 44f the price for each ball were 700 Tanzanian shillings
each. Find the value of ».

15 When a number i multiplied by 8, then 9 i3 subtracted from the product,
the result is 45 more than twice the number. Find the number.

16 Julivs is four imes older than Amina. Five years ago, the sum of their ages

was 50, How old are they now?

Simultaneous equations

simultaneous equations involve many equations and many unknowns requiring a
aolution at the same time (zimultanecusly). At this level, you will only learn linear
simultaneous equations with two equations and two unknowns.

Conazider the following example;

r+v=20 {1}

Thiz equation involves two unknowns x and v, Different values of ¥ and v can be
uzed tomale such an equation true. The values of rand ythat satiafy equation (1)
inordered pairs (x, viare (1,190, (2,18, (3, 170, (10,100, (13 .4, &.6) ete. Therefore,
to solve for x and vin (1), another equation is needed. For example; if it ig alao
known thatx — vy =8, {2

it iz poszible to uze equationa (1) and (2) to find the values of x and ywhich satisfy
both equations. These equations are auch that the value of xin (1) 13 the same a3
the value of xin (2) and the same applies to ¥ The equations (1) and (2) must be
satiafled together, thatis, simultanecusly

<
®
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Solving linear simultaneous equations

Three methoda of aolving linear aimultanecus equationa will be discussed. Theae

methods are: elimination, substitution, and combination of elimination and

gubstitution method,

(a) Solving linear simultaneous equations by elimimation method

Elimination method involves eliminating one of the unknowns from the equations

in order to malke a single equation with one unknown.

The following are the atepa for aolving linear simultaneous equationa by elimination

method:

Step 1:

step 2:

@ Step 3:

Step 4:

IMultiply the given equations by suitable constants 20 as to malke
the coefficients of one of the unknowns numerically equal.

Add newequationa, if the numerically equal coefficients are oppogite
in signs, otherwise subtract them.

molve the obtained equation. Thiz gives the value of one of the
unknowns .

Eepeat atepa 1 to 3 for the value of the second unknown.

E—Kﬁfﬂlple 1

Solution
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=olve the following linear simultaneous equations by elimination method:

&x +y=
Ax+y=

15
9

Label the equations with numbers, say (1) and (2);

{6:4: +y=
Ar+y=

15 (1)
7 @

Choose a variable to be eliminated, sav x:
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Hliminate x to get w

The coefficient of xin (1) iz 6

thout  derine their s
The coefficient of xin (2313 3 }WI out coisiaenng Welr slgns

IMake the coefficients of x in (1) and (2) to be the same. Multiply (2) by 2
and (1) by 1:

1 x(Ex+y = 15 x1
{2><[3:c+}?) = 9 x2
Br + v =15 (3)
{6;5 + 2y=18 ()

If the =signs of the variable 1o be eliminated are the same (i.e "+ and "+ or
“="and ‘=", then subtract (2 from (1) or (1) from (2). But, if the signs are
different (1.e. *—"and ‘+7), then add the two equations.
sSince the signs of the variable xin (37 and (4) are the same, subtract equations
(4 from (3.

Ex + v=15
_{Ex +2y= 18
Ex—6x+y—-2y=15-18
—y=-3
Hence, v =13,

Hliminate yto get x

The coefficient of yin (1)is 1
The cosefficient of vin (2 i3 1
The coefficients are the same, then there i3 no need of multiplving by any
number,

subtract equation (2) from (13

} without conaidenng their signs

Ex+v= 15
_{3x+}?: 2
Ex—-3x+y—-wv=15-9
X =1
3% _6
SO L
Hence, x = 2.

Therefore, x=2and y=3.

~
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Example 2

molve the following simultaneous equations by elimination method:

2r + v = 10
{3:;—2}? =1
Solution
Label the equations:
2% + y=10 (1)
{Bx —2y=1 (23

Chooge the variable to be eliminated. Eliminate yto get x

The coefficient of vin (1751
The coef ficient of yin 23152

Make the coefficients of vin (1) and (2) to be the same.
Multiply equation (1) by 2 and equation (2) by 1.
22x+ y=10 x 2
I3x-2y)=1 =1

} without considering their signa

dr +2y=20 {3
ir—2y=1 ()

Add equations (33 and {4

dx+2y= 20

ixr—2y=1
Ar+3x+2y+ 2y =20+1
Ax+3x+2y-2y=20+1
Tx=21

Tx_ 21
T T
Hence, x =3,

Eliminate ¥ to get v

The coefficient of x in (1) is 2
The coef ficient of x in (2) i3 3

}without considering their signs
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Make the coefficient of x in (1) and (2) to be the same.
Multiply equation (1) by 3 and (2) by 2:

32x + yi=10x3
2B3x-2y)=1x2

&x + 3y=30 )]
6 —dyp=2 (&)
Then, subtract (&) from (5)
fx + 3y=130
) Bx —dy=2

Ex—G6x+3y-—(—4wvi=30-2
Ex—Gx+3v+4y=230-2
Ty=28

Ty_28

7 7

v=4

Therefore, x =3 and yv= 4

Solve the following linear simultaneons equationa by elimination method:

ix + 2y = B
{2x + 3y = 12
Solution
Label the equations:
3r +2y = 8 (1)
{2x +3y = 12 (2)

Choose a varnable to be eliminated.
Eliminate x to get v

The coefficient of xin {111z 3

ithout considering their signs.
The coef ficient of x in (2) is 2 }W1 Oul constcering el slgns

Make the coefficients of xin (1) and (2) to be the same.
Multiply equation (1) by 2 and equation (2) by 3.

ii
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2Bx +2y) = 8 x2
32r + 3y) = 12 x3

6r + 4y = 18 (33
6r + 9y = 36 (4
Then, subtract (3) from 4.
fx + 9y = 36
ClEx + 4y = 16

Ex—Gx+9y - (v =36-16
Ex —6x + 9y -4y =36 - 15

¥ _20
5 57
Hence, v =4

Eliminate v to get &

The coefficient of vin (1015 2

ithout idering their si
The coefficient of yin (2) iz 3,}W1 CUL COLSIACINE ST SLENS

Make the coefficients of vin (1) and (2) to be the same.
Multiply equation {13 by 3 and (2) by 2

3Bx 4+ 2y) = 8 x3
{ 2(2x + 3y) = 12 %2

Or + 6y = 24 (5
{4;c + 6y = 24 ®)

Then, subtract (&) from (5

Sx + &y = 24
Cdx + 6y = 24

Sx—dx+6y - (+Hox) =24 - 24
Sr—dx+6y-6yp=24-24

x=10.
Therefore, x =0and v=4

B I
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solve the following simultaneous equations by elimination method:

[£+E:4

> 13
. ¥ _
L+2‘

Solution
Label the equations:

5l >

Hnd the LCRK of the denominators of (1) and the LCM of the denominators
of (2). In order to remove the denominators, multiply equation (1) by 10 and
equation (2) by 4

1ﬂ@+3)=4xm

25
aE+ Xy —6xa
@ (4 2)
Sx+2y=40 (5)
x+2y=24 (4

Eliminate yto get x:
The coefficients of yin (3) and (4) are the same.
Subtract () from (3

Sx 42y = 40

T+ 2y = 24
Sx—x 42y -2V =40-24
Sr—x4Zy-—2y=40-24

dx =16
dx_ 16
=

Hence, x =4

Eliminate ¥ to get v

N
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The coefficient of xin (37 i3 5.
The coefficient of xin (4118 1.
Multiply equation (33 by 1 and equation (4) by 5

1(5% + 2y)=40x1
{5(:4: + 2y)=24x 5

5% + 2y=40 (5)
{ir + 10y =120 (6

Subtract equation (&) from (30
ok + 2y = 40
Sx + 10y = 120

Sx—0x+ 2y —(+10v) =40 - 120
2y —10y=—20
—By=-80
=8y _ =0
-5 -3
Hence, v = 10.
@ Therefore, x =4 and y=10.

(b) Solving linear simultaneowus equations by substitution method
Aubstitution method involves subatituting one of the unlmowna from one equation
into another equation in order to make a single equation with one unknown.

The following are the atepa for aolving the ayatemn of simultaneous equations by
substitution:

Step 1: Express one of the variables in terms of the other variable from
one of the given equations.

Step ;. Substitute the value obtained in step 1 in the second equation to
obtain an equation in one vatable, then solve it to obtain the value
of one unknown.

Step 3 Substitute the value obtained in atep 2 info the equation in atep 1
i3 to obtain the value of the second unknowm.
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Solve the following simultaneous equations by the substitution method:

dv—2x =
+2x = 11

Solution

Label the equations:
y—2r = T
v+ 2r = 11

Uzing (27, defne vin terms of x as follows;

V+ex—2x=11-2x
v=11-2x.
subatituting (33 into (1) gives;
3(11 —2x) —2x =7
33 —bx-2x=-7
33 —8x=-7
33 33 —8xy=-7-33
—Ex=-40
—x_ A
£ 8
Hence, x =5,
Eeferning to (33, v=11 - 2x,

substitute x = 3 into equation (37, that is,

yv=11-(2 x5
=11 -10
=1
Hence, v=1.
Therefore, x=S2and y=1.

(12
(23

(3)

=olve the following simultaneous equations by substitution method:

IR
L
(TR
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6r + oy = 3
Tx + 8y = 10
solution
Label the equations:
6% + 5y = 3 (1)
Tr + 8y = 10 (2)

Ize (1) to express x in terms of v
6x 4+ 5y — Sy =3 — Sy (Subfract Sy from both sides)
Br=23 -5y
Divide by & on both sides of the equation, to get
3-5
F=g ©)
subatitute equation (33 into (2);

3_5
’?( . F)+8}?= 10

21-35
® = v gy=10
(21_35}:

£ +8}?) ®x6=10x6

21 — 35y + 48y = 60
21 + 13y = &0

21 —21 +13y= 60 -21
13y =139
13 39

17
Hence, v=13.

anbatitute y=3 1n (1)
Br+(5x31=3
Br+15=73
Br+153-15=3-15
fr=-12
ﬁ
£

E— 'r
||||”E LI
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Hence, x = -2,
Therefore, x=-2and v=3

(¢) Solving simultaneous equations by combination of elimination and

substitution methods

mmul tanecus equations can also be solved by using both elimination and substitution
methods.

solve the following simultaneous equations by combination method:

Ex—v = 3
dr -3y =5

Solution
Label the equations:

Ex—y =3 (13
{4x -3y =-5 (23

Eliminate yto get x
Multiply (1) by 3 and (23 by 1,

AEr—-Vi=3 =3

14r-3yvi=->5x1

3 18x -3y = 9 (3
dx -3y = =5 {4

Then, subtract (4) from (37
fx + 4y = 16
{Ex + 5y = 36
18x -4y -3y — (=3y) =9 — (-5}
18y —dx -3y +3y=54+5

ldx =14

14 14
ﬁ}{.' = ﬁ
Hence, x = 1.

subatitute x =1 in one of the two equations. [n this case, equation (1) i3 used.

Ex—vy=73
Bl —-p=3
f—y=73

b
I
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E—v+v=34+v
H=53+y
E-3=3-3+¥

3=

Hence, v =13,
Therefore, x =1 and y=13.

solve the following simultaneous equations by combination method:

{%x+%}=:ﬂ
1 1,_2
B*T3¥=§

Solution
Label the equations:

(1 +dy=0 (1)

3
¢ L5+ >

Multiply equation (1) by & and equation (2) by & to remove fractions:
6(lx+l}?) =0 =&

3 2

1 1.% 5
6(35+37) =3 x6
2r+3y =0 (3]
X+ 2y = 5 )

Hliminate x to get w

Multiply (33 by 3 and (4 by 2,
32x + 3y=0 =3
23x + 2yj=5x 2

b + 5y = 0 (3]
Gx + 4y = 10 {65
subtract (&) from (3)
3 Ex + 9y = 0
Ex + 4y = 10

. Ml

| | WAT IZWATICSE "0 0N ekl 230 @ L =R VR



I
S T 0 "

W

Ex —6x + 9y — () =0 -10

Ex—Gx+9y —dy=0-10

Sy =-10

Hence, v= -2,

Substitute v= -2 in (30 orin (4 In this case, (4) i3 used.
Ax+2y=5

3x+2(=21=5

3x—4=5

dr—d4+4=5+4

3x="5

3._9

Heftice, x =3,
Therefore, x =3 and y= 2.

molve the following simultaneous equations by combination method:
¥
T+==5

_1
&

kA

] et [

Solution

Label the equations:

h+§=5 )

¥y 1
g2~ @

Multiply (1) by 2 and (2 by & to remove fractions:

2@+3)=5x2

2
o(5-3) -4

gé“ii 1l'IIIIIIIIIIIIIIIIIIII
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2x+v=10 3
Ix-2y=1 4
Eliminate y to get x
Multiply (30 by 2 and (4 by 1,
22x +y) = 10 x 2
I3x-2y) = 1 x1
dr + 2y = 20 )]
Sx-2y =1 (6]

Add (51 and (6
dr + 2y = 20
{B:c—z}r =1
Adr+3x+2y+(2vi=20+1
Adr+3x4+2y-2y=20+1
Tx=21
Tx_ 21
T
@ Heftice, x =3,
subatitute x =3 in (30 orin (4. In this caze, equation (3 13 used.
2r+vy=10
2031+ y=10
&+y=10
HE-6+y=10-6
Hence, v =4

Therefore, x =2 and y= <.

Exercise 7

molve the following simultaneous equations by using elitnination method:

2r 4y = 5 Sy—2y = 16 Ti—dy = 17
1.{"*E » = 3{"“}’ 5.{"”}’

dr—v = 7T T+ 2y = B Sr—dy = 11
5 in 4+ g = 4 Sy + oy = 40 0. 7x-05y = 2.5
Se+ g = x-Sy = 5 0 TE + 03y = 2.9

I - m
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solve the following simultaneous equations by using substtution method:

{3}{?—2}? = 5 5 {:c—?.-}? = 24 1 {’F":ﬁ+}? = 17

2r+ vy = B8 T4+ 2y = 36 gxr-2y = 10
g {5{1+b =23 10 {’F"x—}? = 14 12 {2:4:—}:' = 9
l3a-2B =6 Sl Bx-2y = 16 x4+ vy =59

molve the following simultaneous equations by using combinati on method:

3y-x = 4, [2a+b =2l . %—%’f—ﬂ
R P a+2b = 45 Y E_¥_4l
3060 T2
Smi_p = 18 03x-02y = 2.8 p—ag =5
14 {m—?m =1 {1 Si-0.4y = 7 2 {3p_q _ o+ 1
X
o [F2y =10 f2r+y = 10 . 7-¥=9
—x + 3y = 24 -2y =1 ' 3;;_35_’=23
Word problems leading to simultaneous equations
@ p g eq

Activity: Recognising word problems leading to simultaneous equations

Ferform the following tasks individually or in groups:

Four studenta from a class were asked by a teacher to atand in front of the class.
The teacher instructed the students to form two groups of two students each.
The teacher provided a single card to each student. Each card had a number
written on it. The first card was numbered 1 and the second card was numbered
2. The teacher instructed the first group to add a varable ¥ on each card and
the second group to subtract a variable v from the reapective number on their
cards, a0 that each group had a card written with a mathematical expression.
The aum of the expressions on the firat cards in each group was 3 and the
difference between the expreasions on the second cards in the first group and
the second group was 5.

ia) Describe what was obeerved in the student’s cards when they were displaved.
(b1 Hnd the values of the unknowna.

i) Share your results with the whole class through presentation. [iacuas and

conclude your reaults with your teacher.

| @—
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sorme word problemas lead to pairs of simultaneous equationa. Cnce the simultanecus
equations have been formulated from word problemsa, the methods for solving
simultaneous equations can be applied.

Formulating and solving word problemsa leading to simultaneous equationa involves
the following steps:

Step 1: Identify the requirement of the problem, that is, the unknowns.
Step 2: Letthe unlmowns be represented by two variables.

Step 3: Write the two simultaneonus equations according to the
requirement of the problem.

Stepd: Solve the simultaneous equations by using one of the methods to
get the values of the variables.

Step 50 (ve the conclusion according to the demand of the problem.

The age of a father ia four times the age of hia son. If the sum of their ages is
&0 years, find the age of the aon and that of the father

Solution

Let the age of the son be ¥ vears and the age of his father be ¥ veara.
y=4x (1)

and, x4+ y=£0 (27

solving the two equations by substitution method;
substituting equation (1) into equation (2) gives;
T+ 4x =60

Sx =60

_ &0
=5

&

Heftice, x = 12,
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subatituting r = 12 into (1) gives,

y=4x12 =42

Hence, v = 48,

Therefore, the son’s age 18 12 vears and the father’s age 13 48 vears.

The sum of two numbers iz 30, The difference betweean the larger number and
three times the smaller number iz 2. Find the two numbers.

Solution
Let the large number be x

Let the amall number be v.
Thua,

T+ y=130 (1)
{x —3y=2 (2)
Solve (1) and (2) by any method. In this case, elimination method 13 uzad.
Himinating the variable x to get v

T4+ y=130

_{x —3y=2
T—x+y-—i{3Wm=30-2

dyp=28
y=2
Hence, v=7.
Eliminating the variable v to get x
Multiply (1) b 3 and (2) by 1:

Ak +¥i =30 =3
{l(x—?)}?} =2 =l

3x +3y=90 (3
{ x—3y=2 ()
Add (3) and (&)

3x 4+ 3y =50

{:4: —3y=2
3+ a+3v+(3n=904+2
dr =92

Hence, x =23
Therefore, the larger number 13 23 and the smaller number 13 7.
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Dereclk has 83 000 Tanzanian shillings for shopping. If he buys 2 ez and 2
shirts, he remaing with 2 000 Tanzanian shillings. If he buys 1 tie and 3 shirts
he apenda all the money. Find the price of each tie and each shirt.

Solution
Let the price of a tie be ¥ Tanzanian shillings.
Let the price of a shirt be ¥ Tanzanian shillings.

Thus,
83 000 — (2x +2y) =9 000 (1)
83000 —(x+3y =0 (2]

Eearranging the equationa (1) and (2) gives,

2% + 2y = 74 000 (3)
%+ 3y =583 000 ()

Use any method to solve equations (3) and (4). In this case, substitution
@ method i3 used.
Uzing equation (4, express x in terms of ¥ a3 follows:
x=83000-3y =)

Substituting equation (3) into equation (3), we have,
2(83 000 —3y) 4+ 2y = T4 000

166 000 — 6y + 2y = 74 000
— 4y = T4 000 — 166 000
— 4y =592 000

Hence, w =23 000,

Substitute v =23 000 into (20 to obtain the value of x|, thatis,
x=83 0003 x23 000

x =83 00069 000 =14 000,

Hence, x = 14 000,

w1 Therefore, the price of each tie 13 14 000 Tanzanian shillings and the price of
each shirt iz 23 000 Tanzanian shillings.
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Exercise 8

. The sutn of two numbers iz 109 and their difference 13 29, Find the numbers.

2 Two numbera are such that the firat number plua three times the second
tnumber 13 1, and the first number minus three times the second number

13 % Find the two numbers.

5. The sum of the number of boys and gitls in a class is 36, If twice the
number of girls exceeds the number of bovs by 12, find the number of
girls and that of boys in the class.

4 Twice the length of a rectangle exceads three times the width of the rectangle
by one centimetre. If one third of the difference of the length and the width
13 one cenfimetre, find the dimensiona of the rectangle.

5. The costof 4 pencils and fve pens together i3 & 000 Tanzanian shillings,
while the cost of & pencils and 2 pens together i3 9 400 Tanzanian shillings.
Calculate the cost of one pencil and one pen.

&. Half of Faul’s monevplus cne fifth of Hamiza’s moneyis 14000 Tanzanian
shillinga. Three quarters of Faul'’s money plus two thirds of Hamisa's

® money i3 26 500 Tanzanian shillings. How much does each one have?

7. Onethird of the sum of two numbers is 50 and one fifth of their difference
13 2. Find the numbers.

2. [he pair of the opposite sides of a parallelogram is (4x — ) units and
(3x — 520 unita while the other pair i3 (Z2x 4+ v) unita and 2% unita. Find the
values of x and v

5. The sides of an equilateral tHangle are given as {S%x + v centimetras,
{2y —6) centimetres, and (v+ ¥—2) centimetres. Fnd the values of rand y.

10, Tse the following two figures to calculate the values of x and ¥

x4y
il (R

B ~
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Inequalities with one unknown

Inequalities in mathematics involve comparing quantities of similar itema.

For example, 1013 greater than 3 18 represented as 10 =3 Similarly, 2 15 less than
18 represented as 2 <6,

The signs = = = < = and = are used when comparing the unknowns in the
same way a3 when comparing numbers. sentences with the aymbol =" are called
equations. Mathematical sentences which uge = = =, < or<are called inequalities.
For example,

{a) John iz older than Jane.

by John i3 taller than Jane.

i) He finished the equations in leas than thirty minutes.

Note: The sharp end (vertex) of the svmbola = and < alwavs points to a smaller
number The symbola = and =are sometimes referred to as at most and
at least, respectively.

@

Solvetforxifx—3 {%.
Solution
Civen x — 3 < %

Add 3 to both sides:
F—3+3<Li41

2
xf:?%.
Therefore, x < SL .

2

Solveforxif Sx +2 = 1.
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Solution

Civen 55+ 2 = 1.

subtract 2 from both sides;

Sr4+2—-2=1-2

S = —1

Llivide both sides by O

S —1

575
il

5

Therefore, x = —%.

Multiplication and division by negative mumnbers in inequalities
When both sides of an inequality are multiplied or divided by a negative number,
the inequality sign changes direction. That i3, it is reversed.

For instance, we know that, 20 =4, but when this inequality is multiplied by
a negative number, sav — 2, the inequality sign changes and we get — 40 = - 8
@ similarly, when 20 =4 i3 divided by, say — 2, the inequality changes and we get

-10 =2

Solveforxif —dx+ 3 =

Solution
Civen —dx + 3 =
_ _ 1
dr+3 3::2
_ ol
dx = 22
—4x . _,1 -4
—7 22
a

xig.
Therefore, x = g

i
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{By subtracting 2 from both sidea)

(Dividing both sides by —4)
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Mote that: From —dx = —2% tox= g two operations were involved, which
- owere) (@) Dividing by —4 (b) Changing =10 <
- o

The following niles are uzeful when aolving inequalities:

(a) Adding an equal value to each side or subtracting an equal value from each
aide does not change the inequality sign.

by Multiplving or dividing each side by the same positive number maintains the
inequality sign.

() Multiplving or dividing each side by the same negative number changes the
inequality sign.

Exercise 9

1. Which of the following inequalities are true?

fa) 3 =30 i) 4=-5
(b 5=>-2 i1 5=10

@ {c) 3 =-30 il 6=2
(d) 2=-2 (1) 25 <24
(&) 3«2 im) -5=-7
() 2=-4 in) B=-4
(g1 1=-=2 o) 4=>4
(hy 3 =-3 ip) 8=-8

2. Fepresent the following numbers on a number line:

fa) —4,-2,02 4 ) S=yp=_2
by 2=k=1 id) 2=x=4

4. List the numbers which satisfy each of the following conditions:
{a) A =6 1f 713 a counting number.
(b x=4if xiza whole number.

() x =3 if x i3 an odd number,

{d) a=—3and x=4if ¥ i3 an integer.

I - i

| | WAT IZWATICSE "0 ONZ ekl 2l @ L =R VR



| ——T T @ tm
| i

A

| | WAT IZWATICSE 703 DN kd il

e s
—— —
P e

4 Holve each of the following inequalities:

(a) 5% 12 () %5 10
(b 4—x=10 if12-x=8
(0)23:—55% (g) g—%{%
(d) Bx+4=2 (11)4;;—%}2“%
5. In each of the following, ingert < or = in the box provided to malke a true
statermnent:

(a) =5 <8 then =5 = (=33 8 = (-3).
(b1 13 =7, then 13 x (=23 |7 = (=2).
(o) 8==2 then 8= (=5) | 2 x{-5)
(d) =3 then & » (=H [ ] -3 x (-4,
fel a=kbthenax (-5 b= (-9

Inquestion & to 10, represent the integera on a number line under the given

conditions:
6, —6H<a=-2
(U R |

2 ec=4dand =3
9 SG=eg=s45
10 f=-4and g =-9

Word problem s involving inequalities
Just like in equations, some word problems can lead o inequalities.

In order to pass an examination, a candidate must obtain a minimum average
of 61 matks in two teats. If Vivian obtained 54 matles in the first test, find the
lowwrest poasible marks she should obtain in the second test in order to pass

the examination.

Solution

Let x be the minimum score in the second test for her to pass the examination.
Thiz implies that, the average of the acores in the two tests should be greater
orequal o &1,




Thua,
%64+x}351

[
|
+
|

Y

W
peg’
bl

| =

r+ 2T =27 =61 - 27

o= =
e
I
(W)
e

[
e

%x234)
T =6E

Therefore, the lowest possible marks that Vivian should obtain in the second
test in order for her to pass the examination is 68

If 518 subfracted from twice a certain number ¥, the result i3 less than 11
@ Fnd the wvalue of v

Solution
2y—5=11
2y-54+5<1145 (Add 5o both sides)

2v=16
2¥ 16
252
V=B

(Divide by 2 on both sides)

Therefore, vy < 8.

Exercise 10

Arectangle haz a length of 9 centimetres, and an area of not 1e3a than 45

square cenfimetres. Find the possible values of its width.

2. Mgeni aold 200 coconuts at x Tanzanian shillings each. If he got more
than 30 000 Tanzanian shillings, find the value of x.

4. Three times a whole number x 15 less than 2. Find the value of x.

_.n Ml
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4 If 2 iz added to twice a cerfain whole number x, the result ia greater than
&3 Hnd the value of x.

S Anumber i3 such that, 2 more than thrice the number 18 not more than
4 less than five imes the number. Form an inequality to represent this
information and solve it

£, When 513 added to an integer n, the result is greater than 7. Find the
smallest possible value of »

7. If twoquarters of a certain number is subtracted from 1, the resultis alwavs

greater than 0 Write the inequality for this statement.

el

1. Algebra 1s related to anthmetic and i3 useful in many life activities.

2. When a term does not change in value, it i3 a constant and 1f 1t changes

@ to different walues, it i3 a varable.

3 The mumber which multiplies a variable i3 called the coefficient of the
variable.

4 Anynumber used in a place of a variable i3 the value of that variable.

5 When vou open brackets, you multipl v each term in the brackets by the
number outside the brackets.

£, When a number of brackets are to be opened, it i3 known as expanding
the algebraic expression.

7. When an algebraic expreassion iz written as a product of its factors, it s
factorized.

2. Algebraic expressions can be simplified by collecting like terma.

9. The walue of an expression can be caleulated when the walues of the
variables are substituted in the expression.

10, Anequation 18 3 statement which connects two expressions with an equal

sign (=)

« v

| ~
@®
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Revision exercise

1. Write each of the following expreasions in the simpleat form:
fa) 1da+Ta—5a
(b Ome — dr + 210
() 05x+17y-12x +24y
Sx_3 5% 2
M R
2. Hmplify each of the following expreasions and state:
(a) The number of terma.
(b The coef ficient of each term.
i) lem+3n—9m -9+ 3m
(i) 07x+23y-4 4x+3 6y
il e B — 2 S
(i1} 2:4c+ ¥ - 3L + =% 4}?+ I
(iv) dab+ Sac —Tad — Tad + 3ac

® 3. Simplify each of the following algebraic expressions:
(a) Tm—9m+em+8n-2m
() Sx +9v +Tx -2y -3x
(o) Sk-Sn+6k-1Tk-5
(d) (3x —¥) —2(dx - 3¥)

4. Multiply each of the following algebraic expressions:
(a) 5% —Ty by 4 () %m—%by —&n

(b da -5¢+2 by -5 ie) Tx-2y+3zby05
fc) 11p +Tg — 5 by 2a

5. Hnd the anawers to the following al gebraic expreasiona:
() Bab » Smin x 3
(b 3n = (=20 =7
v, a_
(1 2;:)(2 35:)
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3.

10.

11.

12.
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Complete each of the following statementa:
(a) Sar —2ay+3az=af(.. ... ... )
(b)) Qab-15qac-6a=-3a(......... )
(o) any—Baxy+eoay=ayi(. . ... . )
(d) 20mm 4+ Swip —Dmig=0m (... b
elax+br+ay-by=x( .. ... .. IS SO )
Find the value of each of the following expressions when m=5andn==2:
(a) Gmi — 2pm + dmn
ﬂ _
QRS
2m S
@ +30
Expreas each of the following statements in an algebraic form:
{a) The sum of a number m and three tmes another number ® 13 225,
(b The difference between 100 and another number # i3 #.
() When the sum of ¥ and vis multiplied by 3, the reault iz 49,
(d) The product of twice a cerfain number x and three times a certain
number vig 249,
=Solve each of the following equations:
7
@ 5% -T3=—3% (e) ¥ =
(k13 —2x =15 exr—T=2x+3
E-3=3 @%x+%E=35-5
() 2% -3 =3 (h)5x— E5% =54 =L L
John i3 5 centimetres taller than Jane, and the sum of their heights iz 207
centimetres. Find their heights,
The ageof James i3 one third the age of his father If the sum of their ages
13 66 years, find their ages.
If the four angles of a quadrilateral are given in degrees as (4x — 207,

(3x4+40%, Gx+ 3507, and (x +30%), find the value of x .
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14.

15.

16.

17.

18.

19.
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solve each of the following simultaneons equations by using the substitution
method:

v—2xr = 0 -y =-4
@]{2y+3x= 21 @]{Ex_y=4

2x—y =0 2x=3y=-1
(&) {x+2}?:11 @ {—2:4:+}=:—13

sSolwe each of the following simultanecus equations by using the elimination
method:

- {3;:_2}::1’? - {D.1x+ 0.2y=1.1

r+2y = 11 1 5x-02y=10.1
Sx -3y =19 T—2y =-1
®) {4}{?—3}? =14 @) {S,r—r:t}? =3

Solve each of the following pairs of simultaneous equations by using the
combination method:

2r+y = 31 dy-2x =2

@) {3x+ 2y = 52 © {5}a_x—5

®) {QEE—}’}—EX+}’J=14 I_¥Y__4
FHY+Sm-y= 28 (g 12 3

r,o¥_2

273732

If the sutn of the ages of a fatherand hiz daughter iz 60 years, and the age
of the father i3 five times the age of the daughter, find their ages.

Two numbera x and ¥ are auch that, the sum of 2% and v i3 62, while the
sum of xand 2yiz 79, Hnd the numbers.

Two numbers are such that, one number i3 greater than the other If 2513
subtracted from the greater number, the result is half the smaller number.
When the two numbers are added, the regultis 1. Find the two numbers.

Hnd the value of x in each of the following:

_aal 1 _ _1
(a) x 2}2 (d]|2 dr = 5
w11
)35 +1=4 ©f-323
(c) 5% — 2 >3 ﬁ)mx+3{2%x—12

IW
il
®
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20, Twice the sum of two numbers is at most 87, If one of the numbers is 13,
what is the largest poasible value of the second number?

21, Holve the following simultanecns equationa by elimination and substitution

methods.

3. _

5% 02y=4

_ _2
T4+ 3y = 5

22, Formulate an algebraic equation basing on the following statement:
In a class of 42 students, six of them came late, and the rest came early.

2% If 1 issubtracted from both the mumerator and the denominator of a fracton,
2

thereaultis £ If 2 isadded to twice the numerator and & i3 added o thrice
the denominator of the same fraction, the result is % Find the fraction.

24 Acertain achool placed two orders with the stationery dealers. The first
order was of 30 boxes of marker peng and 20 bozxes of correction fuid for
the total amount of 40000 Tanzanian shillings. The second order was 10
boxes of marker pens and 20 bozxes of correction fluid for the total amount
of 24 000 Tanzanian shillings.
@ (a) Formulate a systemn of simultanecns equations.
(b Calculate the costof a box of marker pens and a box of correction fuid.

25 When Juma went to the Mational Parle, he was interested with two knds
of wild animals only; zebras and elephanta. If the tofal number of zebras
and elephants he saw was 102, formulate the equation representing the
wiord problem.

| Project? ]

Formulate two equations with one unknown and two equations with two
unknowns. By using any method, solve the formulated problems Give the
interpretation of the obtained solutions.

1 ~
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Chapter Nine

Numbers 11

Introduction

The concept af real numbers came from the generalization of the concept
af rational numbers. A real number is a value af @ confinuous guaniity et
carn rapresent a dictance along a line ar as an infinite decimal expansion.
Fational numbers and irrafional numbars make up the saf af real numbeare.
In thiz chapier, vou will learn about rafional numbers, represeniation of
rafional mnbers on o number line, basic aparafions on rafional numbers,
irrational monbers, real numbers, representation of real numbers on a
number line, and absolute values af real numbers. The competencias

developed will help you in dealing with various reql life prablems, whers

nimbers are wused.

Rational rmun bers

A rational number is any number which can be represented in the form of 2,
where @ and & are both integers, auch that & i3 not equal to zero (that iz, b = 0).
The condition & = 0 i3 eagential because division by zero 18 not defined. The get
of rational numbers iz denoted by the symbol Q.

Note:
Integera include positive whole numbers, negative whole numbers, and zero.

Forexample;, -3, -2, -1, 0,1, 2, 3 133 list of inftegers from — 2 to 43,
e J

The negative fractions, integers, zero, and pogitive fractions together form what
13 called rational numbers. Examples of rational numbers are:

=34 =20 =7 =6 10 1 4 9 100 , 430

R 4 52y 45 5 1
There are infinite (unterminating) rational numbers. From the defmition of a rational

number, all integers are rational numbers.
2 0
1 1

,—?:‘I_T,anda=

For example; 5 =
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Alao, all terminating decimals are rational numbers.

: S _ =il _ 1265
. For example; 0.5 = 100" 0.071 = 000" and 12 65 = 100

All repeating (recurring) decimals are rational numbers.

- - S} - 1411
For example; 0.3 = X 023= 5 and 1.567 = S0

Representation of rational numbers on a num ber line

Individually or in groups, perform the following tasks:

Conatruct a 10 centimetre long number line.

Divwide each unit interval into 10 equal units.

Prepare atleast 10 cards of rational numbers of vour chotce.

Dlacethe cards preparedin task 3 into anumber line constructed in task 2.

S

Tnder the guidance of vour teacher, dizcuss as a class what could be the

best way of going through task 1 to task 4 for better results.

@ I -—

The representation of any positive rational number % 1a done by first dividing the

unit interval into *%&° equal parts. Then, the ‘a2’ of thease parts is taken along the

number line to reach the point correaponding to %to the right of zero if the mumber

ig positive, and to the left of zero if the number i3 negative.

Eeprezent % and — %on the same number line.
Solution
Change % into a mized number, that i3,
13 5,3
5725
/. 3
= 9 =
To draw a number line, talee 2 units from 0and then, divide the third unitinto
Sequal parta. Take 3 parts out of the 5 parts to complete a part representing %
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13

Alao, convert —Tinto a mixed number, thatis,
=13 _ .3
5?5

-{z42)

Eepeat the same procedure from O to the negative side of the number line to show

the repreaentation of — %

Therefore, the following number line i3 the reprezentation of %and —%.

5 13 -2 1 0 1 2 13 3
5 5

Eeprezent —2 4 on a number line.

@ Solution

o 4=_24_ 52
2.4=275=-2%

To draw a number line, tale 2 units from O to the left and then, divide the
third unit into 5 equal parts. Take 2 parts out of the 5 parts to complete a part
repregsenting —2 4

Therefore, the following number line i3 the representation of —2 . 4

| ' >

! o4 ) - 0

Exercise 1

1. Drawanumber line, and then locate and label on it the points cormresponding
to the following rational numbers:

(@) 5 © 7 © 3 8) 0
7 3 3
o) @) 45 ® 2 m 32
11 gl'll
I ¢ il
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b

show the position of each of the following rational numbers on a number
line:

@2%¢ o w2 %
®) 2 @ 3 O w32

Draw a number line, and locate on it the points corresponding to the
following rational numbets:

(a) 3 ®) -3  © 3

ia) List all negative rational numbers and positive rational numbers
from the following list of numbers: —5, 0, 12, 3 416520, 2 85 714

11 =3 1 6 1
12 64646464 = = —2§, 94123, g ’?23, and 534

(b Which numbers from (3) are not rational numbers and why?

Write each of the following rational numbers in the form of % in 1ts
simplest form:

{a) 0.04 o) =27 ey —0.03 (g —6%
(b) 4 () 56 () 43 0 -2£
Eeprezent each of the following rational numbers on a number line:
@-4 (-2 -3 5 3 111353
3 20 4 4 2424 4

(b1 —-2.5 (fr—0%9 —0% —-03 02 and 07

_3
()4 ®) 15
(d)1.8 fh)1.2and 1.6

Basic operations on rational num bers

Activity 2: Recoginsing basic operations on ration:

Individually or in groups, perform the following tasks:

1.
2.

W

Brepare a card, and write on it 4 rational numbers of your choice.
Create number sentences using the four numbers and any combination of

addition, subtraction, multiplication, or division to get 18,

| —
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3. sharevour worlowith other students, and checlthe correctness of vour answers.
4 Eepeattask 1to 2using four numbers different from those already used.
5. With the guidance of vour teacher, make a concluding remnark on the activity.

The basic operations, that i3, addition, subtraction, mulfiplication, and divizion of
rational numbers, are the same as those of fractions and decimals.

Addition and subtraction of rational numbers

3 1
Hnd the sum of E'and T

Solution
Make their denominators equivalent using the LT, which 18 20
3.1 _=12+4+5

5 4 20

__ 1

@ T2
Therefore, the sum of —iand L 13 —l.
' ] 4 20

Hnd the value of El — i.

29
solution
1

Convert 2§ into an improper fraction, that is, 2

1_5>_7_2
'T'hus,2?7—§—3 g

MMake their denominators equivalent uzing the LCW, which i3 2.
T_5_21-5
3097 9

il

1_7
3

oy

ol

=1

WO -1

1 _5_ 47
Therefore, 2?7 3= 19.

E— 'r
||||”E LI
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Compute 2 14 — 8 753

Solution
2.14—-8.753 =—(-2 14+ 8 7353)
{taking the negative aign out of the braclkets)
=—(2.753 — 2. 14) (interchanging the numbers)
= —f. 613
Therefore, 2. 14 — 8 753 = —6 613,

Fnd the sum of 43 Yand 1.2

Solution
A3 T +1.2 =449
Therefore, the sum of 43 Tand 1.2 15449

Mote: For the rational number —%, it i3 always true that —%: == %

5
Cenerally, if @ and & are positive integers, then, — % = _f’ = %.

Exercise 2

1. Calculate each of the following:

@-5+3= © e+ 5=
N RO

2. Work on each of the following:
b (B 0
oFh  0-3-(h)-
ST e
0Fedni wh-bek
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4. Calculate each of the following:

(A)47-19 (€) 2.8 — (—4.2)
(b)3.4-48 (f)3.864 - (-21.33)
(c)25-21 (=) 1.86 - 0.985

()17 - (-0.5) (h) 487 — (—14.86)

4 Calculate each of the following:
(a) 5004 +2 136
by 0,95 + 0666

Multiplication of rational numbers
Multiplication of rational numbers i3 similar to multiplication of fractions.

The following are the stepa for multiplying rational numbers:

step 1: Multiply the numerators and the denominators.

Step 2: Simplify the resulting number to its lowest term .

Example 1

Find the product of _3—5 and %

Solution
The product can be obtained as follows.
=3 o B —5 x4

3T T axT
_ =20
-2l
=5 4. =20
Therefore, the product of - and =18 =7

Hnd the product of % and %

Il
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Solution
§x4 S d
200 2w’
_20
21

5 4. 20
Therefore, the product of 7 and 7 18 51

Example 3

Find the product of —% and —%.

solution

DA _D x4
CA A

_20
T2

ol =2 s 2L
® The product of 3 and =7 18 51
Generally, if & and & are any two rational numbers, then:
(i) axb=ab
(i) (—a) = (—B) = ab,
(=@ xb=ax{— =—{a x B

Example 4 \

- N
Find the value of 3 xg.
Solution
_4,5..20
ety
3
=-=
_4.5__5
Therefore, ?Txg_ =

W
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Hnd the value of -3 1 ® (—4l).

2 5

solution

Convert =3 % and — 4% into improper fractions, thatis,

s} (-oh)- LB

- 147
T 10

T
_1410'

ol a4l qal
Therefore, 32><( 45)_14 .

Hnd the product of —&.24 and —0.33,

solution
—6.24 x (—033)=20592.
Therefore, the product of — & 24 and —0 33 13 2 0592,

Exercise 3

| | WAT IDWATECSE 07 ONI wd 273 @

form:

1. %x%xﬁf 50,0001 % (1) =
2. —0.074 x (=0.75) = T ExTE X =
3. f—}x(—%): g. (%—;{%)x_—;=
R R o
5, gixl%z 10 2125 x (—4.25)

Find the value of each of the following, and give yvour anawera in the simpleat
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1L 3.8 x(0.9)= 16 —4 56 x (—1.23) =
12 L x(-2%)= 17 (3x &) x %=
13, —%x(—%)z 18, %x(%x%):
14 %x(—E%)x%: 19 —1 548 % -3 132 =
15 -2 x(-3%)=

20, Determine whether the following statements are True or Falae:
(a) The product of two negative raticnal numbers 12 a positive rational
number.
(b The product of a negative rational number and zero i3 zero.
() The product of zero and a negative rational number 13 3 negative
rational number,
() The product of a negative rational number and a positive rational
number i3 always a negative rational number.
(e} If the product of two rational numbers i3 a positive rational number, then
@ one of them 13 a positive rational number and the other i3 a negative
rational number.
(f) If the product of two rational numbers is a3 positive ratfional number,
then both of them are positive rational numbers.

Division of rational mum bers
Dhivigion of rational numbera follows the same procedures az division of whole
numbers and fractions.

For any two rational numbers %and %where g=0,85=0 %divided by ;is the zame
ag % multiplied by the reciprocal of % where a reciprocal of a number i3 equal to

r_¥¢ £.s
= e X.?“

. , 1
one divided by that number, that is, g ? =5

E.K:inple 1

Find the value of % - (—z).

W't
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éﬁtomﬁm% 4 &
L)
-5
21

T

Therefore, = + (

_and L (el
Hnd the value of 205 : ( 183).

]

Solution
Convert the mized numbers into improper factions.
—ond . (_ l)=_m;_ﬁ
265 ' 183 5 3
o i 55
_ 212 137
=575 of 155

oot L (el 21 20
Therefore, 205. ( 183)_12,?5.

Example 3

Find the value of =10 + 0 001,

Solution
Convert theldecimal into a fraction, thatis,
Thus,
10 - 0,001 = —10 - 000
= =10 =1 0o
= —10 000,

Therefore, =10 « 0,001 = =10 000,

I - i
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Exercise 4

Compute each of the following, and express the anawers in their lowest terma:

15 _ 4 7.8y
L-1+155= 13- (_?)_
50,2090 < 0019 = 1o L. 3

_1l2 3 a9 gl0 1 _
3. -1, 3o 13-(94.8*95)“2—
4 (8%—+4%—)x1.5: 14. - (—%):

74 1y el TN
5.37( 28)_ 15. —15% - E)_

6. (-0.52925+0.145 x0.4= 15 2L . 63_
723432 17. (%-20)-—21?
2 188 . f_21%_
® 8 {5-28)- (-5)- 18, 3625 + 2 5=
9 9.4572 + 0.0852 = 1927 + (_1,?5;):

2 6_ 20 8000 = (=2 5)=

10.97-7=

Irrational numbers

Anumber which can be expreased as non-terminating and non-repeating decimal ia
called an irrational number. Irrational numbers cannot be expressed in the form of %,
where 2 and bare both integers and & = 0. It i3 not posaible to locate irrational
numbers on the number line. Irrational numbera can be approximated to rational
numbers.

Write 0,12 as a fracton.

i
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Solution
The given number can be written in a form of %as follows,
0.12 = A&
' 100
e i
25
-2
Therefore, 0.12 = 55"
MNote: Eepeating decimala can also be written in the form of %.
Write 0.15 as a fraction.
Solution
0.1 5 can be written ag a fraction as follows.
Let =015 (13
@ 100x = 15.15 @)

Subtracting (1) from (23, we have,

=15
_15
5= 9

] _ i

Therefore, 0,15 = 33

Every terminating or repeating decimal represents a rational number. Similarly,
every rafional number can be represented as a terminating or repeating decimal.
There are numbers which neither terminate nor repeat. For example:

(a)+2 = 1.4142135. . cym=3142. .

(b) +/5 = 22360879, .. (d) 7T = 26457513

Compare 4731 and 71,

N - Ml
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Solution

mince the numbers in the square roots are not perfect squares, then these
numbera are irrational.
In order to compare them, square the number as follows.

(/312 = /21 x+/31
=3].

(+/T1)2 = +/TT = +/T1

=Tl.
Mow, it is easier to compare 31 and 71. Since 31 = 71, then 421 < +/71.
Therefore, 31 < +71 .

Compare +/45 and v81 .

@ Solution
since the numbers in the cube roots are not the perfect cubes, then these

numbers are irrational.
In order to compare them, raise both numbers to power 3.

Ca3) = /T8 4T % T
=43

(3/8T) = +BT x vET x +&T
=Gl

Mow, it 13 easier to compare 43 and &1, thatis, 43 <61, Since 43 = &1, then
VAT < EL

Therefore, Sﬂf43 = Sﬂfﬁl .

Mote: misusually approzimated to a rational number Q, but it i3

o 7
an irrational number.

J “i “illu—
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Exercise 5

1. Find the rational number in the form of % represented by each of the
following decimals:
(21 0.875 (0. 456 (&) 0.75
(b 1.475 dy19.1278

2. Which of the following rational numbers are repeating decimals?
@3 ) &2 ©2 QL

4. Which of the following numbers are:
1) Whole numbera?
i) Integera?
(ii1) Raticmal numbers?
(i) Irrational numbers?

(a) +/8 (g) -3 (m) 3
3

) 1.17 (h) = (n) 0.0004
@ . 12

() & () 77.62 (o) +11

@ 0 0) & ©) -0.7

© 32 () 0.i2 @ 1

) —47 (1) 26 (r) m

4 Tge the appropriate sign (=, =, or =) between each of the following pairs
of numbers to make the statements true:

(a) 416 _ 416 fe] ¥21 _ 453
2200 . 5

(b =T — 5 () 583 397

(o) +4 42 (21 419 __ 45

(d) D.B‘_% ) Y8BT YT

I - m
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Eeal numbers

Activity 3: Hecoginising real numbers

Individually or in groups, perform the following tasks:

1. Whte any & ratonal numbers.

2. Write any 4 irrati onal numbers.

4. What 12 the difference between thosze rational numbers written in tasl 1,

and those irrati onal numbers written in task 27

Feal numbers are the numbers which include both rational numbers and irrational
mimbers. Theycan be both positive or negative and the setof real numbersia denoted by
the svmbol B Al the natural mumtbers, integers, decimals, and fractions are real mimbers.
Thiz means, any rational or irrational number i a real number. Alao, for any two
real numbers, @ and &, only one of the following is true.

Eithera = b or a <=k or a = b Forexample; if:
iy a=3and b=7 then a=borb=athatis, 2 <7 or 7 =3
® (ii) .:1:lg—zandbzél,then,a:bmatis,lg—g:dr.
i) @=—2and & = -5, then, a = bthatiz, 3 = —Sork < athatis -5 < -3,
vl a=—dand b=2 then, a = b thatis, —4 = 2.

Examples of positive real numbers are:
1, 23 % 7, 167 and 1020020002 ..

Examples of negative real numbers are:
-1, -2, =3 % —-/T, =1 067, —1.020020002. , —1.087, —-1.020020002. .

MNote: 0izalaoareal number. Every real number correspondsa to a single point
on the number line. Also, every point on the number line corregponda

to a real number,
L 1 J

Representation of real numbers on a mmnber line
The atepa for repredenting real numbers on a number line are a3 follows:

step 1: Draw a horizontal line, and locate the point “0° . This point i3 known
as the origin.
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Step 2: If the given number i3 positive, mark it to the right side of the origin.
If it i3 negative, mark it to the left side of the origin.

step 3: Divide each unit into the values which are equal to the denominator
of the fraction.

Consider the repregentation of all real numbers xsuch thatx = %on a number line.

All points to the right of % fincluding %}l are congidered and are shown as follows.
1
==

2

-
>

L
[l
1

1

2
The golid dot at point %appears becanse 1 i3 included in the inequality x = %
Whet representing all real numbers for which x = %on the number line, an open

circle i3 uzed at point %to showr that % 13 excluded.
¥
o 2 >
- I I —>
0 1 I 2
2

Conzider for example; the representation of all real numbers ¥ such that —% < x=2

These are all real numbera betyeen x = 2 and xr = — %
—% < x=2

A
+0

I
Y

0 1

3|

Point -1 iz excluded while point 2 i3 included.

2

Example 1 :
3

Eepresent all real numbers x auch that x = zona number line.

Solution

Drawr a number line taking 1 unit from O and then, divide the second unit

into two equal parts. Take 1 part out of the 2 parts to complete % which iz a

required number to be represented.

olus

Therefore, the following is the required number line representing x =
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A

ST

A A

=
—t

b3l -
b3

= x = 2 onanumber line.

Lafin

Feprezent all real numbers x such that —

Solution

Craw a number line taking 2 units from 0 on both sides and then, divide the
gecond unit on the negative side into 3 equal parts. Take 2 parts out of the 3
parts to complate —%, which i3 the required part to be represented on this side.

Therefore, the following is the number line representing —% = 5<Z
—% L
® O
-+ t t t f—
-2 -5 -1 0 | 2
3

Compare the following real numbers using a number line:
{a)0.54 and 0.33 by —0.54 and —0.33

Solution
Locate the required numbers to be compared on the number line as follows.

—0.54 0.54
| . . :
-1 -0.33 0 0.33 1

L ]
'3
Y

(a) Cin the number line, 0.54 i3 on the right of 033 Therefore, 0.54 =033
ity On the number line, —0 .54 13 on the left of 033 Therefore, -0 54 < 033,

For any real numbers &, &, and ¢, if @ = band b= ¢ then 4 <¢ This can be
shown on the following number line.

~
i
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a b ¢

From the diagram, @ < band &< ¢ Therefore, a <c.
For example; since 423223 < 512112 and 512112 < 2.01001, it follows that

423223 < 801001,

Civen any three real numbers, a, Pand cand if a <& thena+c<=b+cC
For example; since — 813 <472 itfollowsthat -813 +3 =472+ 3 ar
—51% =172

Also, the square roots of positive real numbers can be compared as shown:
(1 43 =42

(i) 45 =43

(iii) —+/3 = —+/2

(iv) —+/4 = —+3

Exercise 6

1. Compare the following numbers uzing the aymbols =, <or =

{(a)0.432 and 0.437 ) 3. 724 and 3.716 (e) mand 3.14
(by—=0127 and 0.001 (d) —0.129and —0.128 () —+7 and —+/3
2. Use the aymbol =, =or =, to compare each of the following pairs of real
numbers:
(a) —%and —0.375 () vZand —+/2
(010273 and 0.273 (d) 1?’—1 and —0.222
3. Reprezent each of the following inequalities on a number line:
alx =0 {b}x}—% (c}xi%
4. Eepregent each of the following real numbers x on a number line, such that:
3 1 1 3
(a) A (d) —2§{x{§
i 1 1
(b E}ng |(e]|2~=::ﬁ-::5:L
(c) —%{;:54 ] 3<x<d

Il

L =R VR



Absolute value of a real mun ber
The absclute value or modulus of a real number x dencted by [zl iz the non-
negative value of x regardless of it3 zign.

Conaider the following number line.

2 units 2 units
_‘: 1 + [l :._

-1 o 1

Bt
A

The distatice from O to —2 and that from O to 2 i3 the same, that i3, 2 units. Both
2 and —2 have the abgolute value of 2. The abaclute value of a number i3 the
magnitude of that number regardless of its sign.

The absolute value of any number x 18 written as |x| such that, Ixl = xif x =0
and Ixl = —xif x = 0, and itz distance i3 reprezented on a number line from 0. Thiz
diatance i3 always positive or Zero.

For example,
@ 0751 =075, 1-0.1431= 0.143, |- 3| = 5. 10l =0, and - 21 =2
In general, for any two opposite numbers x and —x, [x] = [—x].

The following are the steps for solving absolute valued equations:

Step 1: Take the given equation outof the abaolute value and write the +
sign to the left of it

step 2: Ubtain two equations from the given equation by setting the given
equation as positive on one side and as negative on the other side.

Step 3: Solve the two equations for the unknowm.

Fnd the values of xif 1x] = 4.

J ” ii|l|ll_
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Solution

%l = 4 . . .

x4 Taking the given equation cut of the

- abaclute value sign by indicating the aign +

EBither, +x=4 or —x=4

matiing the equation in the abaolute sign as a positive
equation on one ide, and as a negative equation on
the other side

=4 orx=-4 (solving the two equations for the unltown)

Therefore, x = dor x = —4.

solveforxif l6—xl =1,

Solution
l&E—xl =1
+=HE —x =1
Either, +i& — %1 =1 or -6 —x)1 =1
E—x=1laoa £+x=1
—r=1-6orx=1+6
—x=-Sorx="T
Therefore, x=5 orx =7,

A
#

solve for xif |x + 2] = 2, and show the solution on a number line.

Solution
lx + 2l =2
Hr +21=2

Either +(x + 21=2 or —{x +2) =2
T+2=2o0r —x—2=2
x=2-2 or—x=24+2
r=0or —x=4
Therefore, x =0 orx = —4

" Ml
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¢
<4 3 2 -1 0 1 2 3

Indicate x| = 2 on a number line.

Solution
x| =2
=2
Either +{x) =2 or —(x) =2
(Division by a negative number )

FE2 Or X2 changes the inequality symbol

rT=E2 o xE-—2
Hetice, —2 = x = 2.

Therefore, the representation of thig aclution iz shown on the following mumber line.
2 =xr=2
<« l l l l i

-4 3 2 -l 0 1

-

b8

Find the solution of |2x+1] = 3, and show it on a number line.

Solution
l2x+11 =3
+2x +1) =3
EHither +2x+ =3 0or —2x+1) =3
2r+1=>3o0r —2x—1=3

cx=3—lor —2x=3+1
2% o 2 o —2u . _4 Diwision by a negative number

R (changes the inequality symbol )

Therefore, 1 =1 ot x < =2,

I
I
(TR
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The required representation of this solution is as shown on the following
number line.

T =2 =1

Example 6

“What 15 the absolute value of —

L_nl-lé-
EIE
=1

Solution
Civen — 4 13 then

5 o
‘—8+ 13
10

4 13,1

Therefore, the abaolute value of — 2 + =13 =

5 1072

Note:
If wou divide or multiply both sides of the inequality by a negative number,
the inequality symbol changes its direction.

S
Exercise 7
1. Hnd the abaclute value of each of the following:
(2) 62 @)
T
(b) w2 ey —12.5
(c) 8 () —pg
2. Wf-fhic ia %he abaolute value oii each of tlllg following?
{a}§—E (d) —§><11+T
(b) 368+3.89 ey 0.111 —0.889
() % - %‘ () —0111 — (—=0.01001}
Y il
LAV =RET R
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4. Hnd the solution for each of the following equations:
(a) I1xI =3 (d) 110 —xl =1
by 12—x1=5 e 16 —x1=3
_ _1 ‘ _2
@ 12zl =6 () |:c L|=3
4 Show the solution of each of the following equations on a number line:
@lx—5 =3 (c)|3—x|=13_5
(b) 1 =2 —xl = 4 (d)%x+2‘=6
5. Hnd the solution for each of the following inequalities:
(@) %] = 2 (c) Ixl =3 (e) Ll ﬁ%
e —xl<1 dl—=2-xl=s1 Hlx+2l=2
&, Show the solution of each of the following on a number line:
() Iy —4l<5 (&) ‘—%x—at‘{z
(17 —xl=0 i ldx 21 =8
(cilxl =2.5 g2zl =6
@ (d)%—x‘}B )3 15 =31 = 4

===

1. Arational number i3 any number written in the form of B whete both a
and bare integers, except that, =0

2. Bwery terminating or repeating decimal represents a rational number,

3. Anumber which neither terminates nor repeats i3 an irrational number,

< An irrational number cannot be written in the form of % ywhere gand &
are integers, but b=0.

5. Eational and irrational numbers together form the set of real numbers.

&, Bor any two real numbers aand &, only one of the following is true; Either
a=bora<=bora=§

7. The absolute value of a number iz it3 value, regardless of its sign.

2. For all probleme involving inequalities, multiplying or dinding by a
negative number changes the inequality ayvmbaol.

9 S/
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Eevision exercise

1. Write each of the following rational numbers in the fonm of %1
(a) 6% {e) 23 {0012

_g2 2 Soied

) 911 {f) 2459 (10,123
(c10.81 (g1 —43
(d)193.5 fh) 114.97

2. List twelve rational numbers which lie betweean:
{a)—1 and O
(b 4and 5
{c) =3 and —4

4. Fepresent all real numbera x auch that x < % on a number line.

4 Fepresent —4 = x =4 on a number line for all real numbers x.
5. Write aninequality for real numbers x reprezented on the following number

@ line:

-11 3
é 4
®
N N R I AR AR I R S
-3 -2 e | 0 1 2

&, Hnd the value of each of the following expressions:

R B
g8 16 4

2453 a4

), 13 + 24 + & =

17,1 3
©-%2+1710

(d)62.15 — 88765 + 45 678
N 1,1
()25 +4z+2

0 (1F+28)- (3441

I
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T Plnd the value of each of the following expressions:

9
(a) = ><3 G o
1.7 (a3 2 3
(b 2 xg.(34) ® 7l
3035
© -2+ 32
T 25 2. a4
( . ) 65 x 25— 3
@ 6L+ (al .2 (1)
i S (25x22) -3
€) =35 % (? * 410)
1 _ £ oo le 3. 2
0 55~ (~7x7) 0 ~Ex(-Fx-$)
g Which of the following numbers are:
{a) Rational? (b) Irrational ? ic) Feal?
01234 22 ~/5.10, 1 0, -1 n T, -1984 801001, 2.16.

'3 4

9. Usze the aymbol = = of = tocompare each of the following pairs of
numbers:
@ 22
{a) and 3.14 (d) 6.012 and 4(1.503)
T
(b) —+3 and —+/& (e) 2 and —2.3
(c)1.01001 and 1.01001... () 0Oand —0.9898

10, ERepresent the soluticn of each of the following on a number line:

(2 -—xl=1 @i12-xl=2
() 12% —51 =3 € 215l = 6
()% —51=5 ) lx+51=7

11, Show the solution of each of the following on a number line:

(@) 1=3 + x| =0
(b)lx—4l=5
(c)‘x—%‘}-ﬁt

12, In a certain schocl, the number of girle 12 twe thirds of the number of
bows. How many boys are there if the school has a total of 2 355 studenta’y
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13, Alkbar deposited ;4 of hia salary in his savings banlk account, % of hiz
salary was spent on house rent, % of the same salary was spent on food,

and he remained with &0 000 Tanzanian shillings. Find his salary

14 Twenty-five pieces of wire, each 141 centimetres long, were cut from a
reel whose length was 500 centimetres long. What was the length of the
remaining wire after cutting the piecea?

15, Show on a number line the values which are less than half the sum of —%

and 2 by 12,
&

16, Awwoman spent a total of 53 750 Tanzanian shillings to buy 3 % kilograma
of onions at 2 000 Tanzanian shillings per klogram, 6% Klograms of
tomatoes at 1 500 Tanzanian shillings per kilogram, 3 litres of cooling
oil at 3 000 Tanzanian shillings per litre, and 12 litrea of paraffin. Find the
price of paraffin per litre.

17 Ina certain vear, a school harvested 182 bags of maize from its farm. [f f;

cof the harvest was reserved for the students, caloulate the amount of money
& obtained by the school after selling the remaining amount of maize at
& 750 Tanzanian shillings per bag.

12 If %Of the candidates whosat for the National Form Four Basic Mathematics

Examination at a certain school got atleast grade C, how many candidates
got below grade Cif there were 288 candidates?

| Project

Construct atable that includes some natural numbers, integers, whole numbers,

rational numbers, irrati onal numbers, and two patrs of numbers each with the
same absolute value. Give out yvour wiews on all the numbers in the table.
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Chapter Ten
EEE—E———EE—————

Ratios, profit, and loss

Introduction

Fafios are used in calculating proporiions, rates, perceniages, and dividing
the profit or amount bebween twa or more objscts. Frafit can be dafined as
@ posifive gain from an investment or business aperation afier subiracing
allthe expenses. It is a suwrplus remaining afier deducting the total cost from
the total revenus. Loss is @ negative gain from an investment or business
aperaiion after subiracting all the expenses. Frafit and loss projection
can serve the zoal of planning for a rew business ar jor an wliimate soal
af cantrolling operations. In this chapter, vau will learn about ratios,
praporfions, prafii mads, loss made, percentage prafit, perceniage loss,
and sipple interast. The campetencies developad will help vou in daily life
sifuafions suchas managing business, assels, revenuss and expenditures, as
well as predicting prafits ar lasses that may arise in business and investment

amang ather applications.

Ratios

Activity 1: The concept of ratio

Individually or in groups, perform the following task

shop A gells 5 ldlograms of rice for 10 000 Tanzanian shillings and shop B

sella 4 Klograms of rice for 7 200 Tanzanian shillings.

(a) Which iz a better value for money’

ity Are the rates the same ? Why

(c) Whatwill 7 Klograms of rice cost in shop A7

share your results with your fellow students through discussion.




A ratio is the relationship of two or more nimbers or quantities expregaed in the
same units by division. Itiza quantitative relationship between twio of more amounts
showing the number of times one value contains the other or iz contained within
the other. Fatios are sometimes treated as fractions. For example; Jaha and Siwema
shared 40 000 Tanzanian shillings. If Jaha received 15000 Tanzanian shillings and
miwema got 25000 Tanzanian shillings, find the ratio of the amounts they received.

. _ _ 15000 _ 3
The ratio i3 15000 t0 25000 or 15 000 = 25 000 = 5000 = 5

Thetefore, the ratio of 15000 t0 2500013 3 to 5 and i3 uanally written aa 3 @ 5

mimilary, the ratio of 30 o 125 iz the same as £c::ur 3, written as 2 0 9, with 2

) _ 135 9
and 3 being the terma of the ratio.

In general, a ratio between the numbers p and 4 i3 written as p o g, which is
equivalent to p + g or g Thus, a ratio iz also written as a fraction. It should be
noted that multiplying or dividing both terma of a ratic by the same number does
not change the ratio. In other words, 2 4= 4 8 (multiplyving both terms of the
@ ratic by 23 To reduce a ratio to its lowest terms, express the ratio as a fraction and

reduece the fraction to its lowest term

Example 1

o 1. 3
Simplify 4ﬁ' 12ﬁ.

&{Uﬁﬂn?) 41 123
0210157 10

_ 41 =10
10 =123

y 1

3

1. 3 a.
Therefore, 4ﬁ' 1zﬁ_ 1:5.

L =R VR
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Aman’s monthly income ia 1 274 000 Tanzanian shillings. He spends 1 078 000

Tanzanian shillings every month. Find the ratio of his:
ia) Income to expenditure. by Savings to income.

Solution
Civen;

[ncome =Tsh 1 274 000
Expenditure = Tsh 1 078 000

Hence,
mavings = Tsh (1 274 000 -1 078 000)
= Tsh 196 000,
: - _ 1 274 000
(a) Income : Expenditure = 1078 000
=13 11.

Therefore, Income . Expenditure = 13 11,

_ 196 000
~ 1274 000

=213
Therefore, Havings © [ncome = 20 13

ity Savinga : [ncome

Srames

Amathematics club has 21 members of which 13 are females and the restare
males. What 13 the ratio of males o all club members’

Solution

Mumber of femalea = 13

Total number of club members = 21

Mumber of malea = Total number of club members — Mumber of females
=21-13
=8

Therefore, the ratio of males to all club members =8 21,

11,
Hiihr
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Expreas the ratio 200 cm : 1 m in it3 lowest form.

Solution
Uzing comparison of metric units
1m=100¢ctm.
Thus, 200 cm - 1m
=200 cm : 100 cm
=21

Therefore, the ratio 200 cm ;1 m in its lowest form 18 2 1.

A gpecial cereal mixture confaing rice, wheat, and corn in the ratio 2 0 3 0 5
regpectively If a bag of the mizture containg 2 Klograms of rice, how much
corn does it confain?

@ Solution Alternatively
Let x = amount of corn in kg Let xbetheamount of the mixture in kg
The tteme in the ratto az a fractton | Then %}f: Ske
15%=§=% 25 =10x3 kg
Thus 2 3 2x=30kg
"5 & 2x _ 30 kg
25=3 x5 2 2
x=7.5 = 1ol
Thus, the amount of corn in the miziure
Therefore, the mixture containg 7.5 | i3 15_[] *x15kg=T5ke
kilograms of corn. Therefore, the mixtire containg 7.5
kilograms of corm.

Aclothing store gellas T-shirts in only three colours: red, blue, and green. The
colours are in the ratio of 3 o 4 to 5, respectively If the store has 20 blue

T-shirts, how many T-shirts are there in the store?

< 'r
||||”E LI
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solution
Let x be the number of red T-shirts and
¥ be the number of green T-shirts.

Writing the itemas in ratios as fraction ia:
red _3_ %

blue ~— 4~ 20
green 5y
blue — 4~ 20

solving equations (1yand (2) for xand v
From equation (1), we have,
3 _x

4720
dr =3 =20
4% _ 60
4 4
r=15
From equation (2, we have,
5.7
4 20
dy =520
4_100
4 4

¥=25

(1)
()

Thug, the total number of T-shitts 12 15 + 20 + 25 = &0,

Therefore, the store has 60 T-zhirts.

Exercise 1

Express each of the following ratios in its lowest term:

1. 8:12 5 16096
2 4050 7 14481
. 1.41
3,100 50 e 3id
47735 9 14:%
. 151
5. 4826 10 1% :24

11.

—
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16, 120105 19 075 km to 0.5 km
17, Tsh 136 toTsh 4 200120 kan to 105 km
1%, 508 o 90s

Complete the following ratios:

21 25 =56 25_%‘:@ 57 12 =37

2. 15:20=18 :

23, 24:8= 7 05 4:9= 63 28 8=21:24
20 _

2420 =

29 Aherd of 52 horses consists of 12 white horses and black horses. What is
the ratic of white horses to black horses?

30, The ratio of girls to bovs in a swimming club was 2 . 4 If 14 members
were girls, how many members were thera?

31 If4A=5B=6C find theratioc A B C

22 Find the ratio & B : C, when:
(a) A:B=% 5andA: C=6:7 (b) B: c:% : %andﬁ: E:%: %
4% Dhiwide 27 000 Tanzanian shillings into three portions auch that the aecond
portion is %L of the third portion and the ratio between the first and the third

portion 183 © 5. Find each porfion.

Proportions

Activity 2: Recognising propor

Individually or in groups, perform the following task:

Aghurashared abox of chocolates with her brother Amir She said ™2 for you
and 3 for me” as she dinidedthem outin theratio 2: 3 She continued until all
the chocolates had been divided up. When she hadfinished, she sa1d to Amar,
Ok, you got % of the chocolates, becauze I divided them in the ratio 2 37
ia) Was Ashura correct?

it} Is there any difference between 2 = and ?%?

Share your results with vour fellow students through presentation

From Activity 2 above, the ratio 2 ¢ 3 compares part to part, and a0 Amir got ?27 of
= Ashura’s chocolates rather than % of the total. In fact, the chocolates were divided
into 5 equal porions of which Amir received two and Ashura three 5o, Amir's

number of chocolates was only % of the total.
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Aproportion is a part, a share, or a number considered in comparison to a whole.
It is a atatement that two ratios are equal . It can be written in two wavs:

{a) As two equal fractions; %: % or

(b) Using colong, & b=g . 4

When two ratios are equal, then the cross multiplication of their ratios are equal,

thatis, as b =c.d, which givesa xd = b x o,

When three numbera @, &, and ¢ are in continued proportion, then < i3 called the
third proportional. The third proportional of two numbers @ and & i3 defined as:
a b B o, thatis, %:g.

Hnd the proportional parts of 156 in the ratio 3 0 4 5

solution
Civen the tofal number of parts = 156, ratio=3 . 4. 5.
@ The autn of the terms of the ratio 33 +4+ 5 =12

The required proportional parts are:
2 0f156 = - x156 = 39,

12 12
4 -4 _
5 of 156 = 5 %156 = 52,

A _ A _
and En::wf 156 = ﬁxliﬁ = &5

Therefore, the required proportional parts are 39, 52, and 65

The ratio of the number of girls to that of bovs in a achool 13 7 0 12, If the
number of boys in the school 15 1 320, find

ia) the number of girls in the school.

(b the total number of atudents in the achool.

J “ iillll_
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Solution

Given

Mumber of girla . Number of boys =7 12
Mumber of boys = 1 380

(a) To find the number of girla in the achoaol, let the number of girls be x
Then,
712 =x:1380

A T
12~ 1 280

12x =7 = 1380

_ 7 %1380
i

= 805

kA

Therefore, the number of gitla in the school ia 805

it} The total number of students = MNumber of girla + MNumber of boys

@ 805 +1 380
_2185.

Therefore, the total number of students in the achool i3 2 185

TS
F

The first, second, and third terma of a proportion are 42, 36, and 35 Find the
fourth ferm.

Solution

Let the fourth term be x

Thus, 42, 36, 35, ¥ are in proportion.
Product of exftreme terms = 42 = x.
Product of mean terma = 36 x 35
since the terms make up a proporion,

E— 'r
||||”E LI

| | WAT IZWATICSE "0 0N ekl 22 @ L =R VR




|| — T ® ,,m
{ it

then, 42x =36 = 35

26 w35
=T
r=6 x5
x =30

Therefore, the fourth tertn of the propottion 18 30,

Exercise 2

1.

10

11.

W
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Divide the following in the given ratios:

{a) 100 in the ratio 7 3 ic) l6intheratio3 3 2

(b 7o intheratio 3 : 2 id) %in theratio4: 1

If 800 klograms of rice are shared bebween two families in the ratio 3 : 2,
how much does each family get?

Lhwvide &0 000 Tanzanian shillings among Juma, All, and Iohn in the ratio
5:3: 2

- Juma, Al Maryand Eato have 300, 100, 500, and 00 shares in a coopearative

shop, respectively Civide 150 OC0 Tanzanian shillings among them in the
ratio of their shares.

Magnesium combines with oxygen in the ratic 3 2 by mass to form a
news substance. What mass of magnesium would be needed to combine
with 1.4 kg of oxygen?

Livide 28.6 kg of meat among four families in theratio 4.5 6. 7.
Apowdery miztureizmade up of powders Aand Bintheratio 5.4 If 72
kg of thiz mixhure are required, how much of each type should be used?
An alloy is made up of metals x and v in the ratio 2.4 1 by mass. How
much mass of x i3 required if 2 lkg of v iz used to malke the alloy?

If the ratio of lead o An in a solderis 1.8 1, how much mass of fin is
needed when 90 kg of lead iz uged?

Aline sgegment AB, which is 24 cm long, i3 divided at a point P(betireen
Aand B)in the ratio 7 5. Find the lengths of AF and FB.

The volumes of two tanks are in the ratio 2 © 5. If the volume of the first
tankis 2 600 litres, find the tofal volutne of the two tanks.

| —
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12 Areal horse 13 1 8m high. The atatue of the horae 13 3 m high. What 13 the
ratio of the height of the horse to the height of the statue?

1% Jason has 500, 200, and 100 Tanzanian shilling coing. The ratio of the fotal
arount of these coins 82 20 5, and the total ammount i3 720 000 Tanzanian
shillings. Find the numbers of the coins of each knd.

14 Hnd the fourth proportional of &, 9, and 12

15 Hnd the third proportional of 2n2 and 37

Profit and loss

Activity 3 : Eecognising profit and lo

Individually or in groups, perform the following taske

Juma and Salome went to an electronic shop and bought the following goods:
Juma bought a radio for 24 000/= and Salome bought a television set for
152 000/= After & vears, Juma and Salome decided to sell those goods. Juma
sold his radio for 34 000/=, and Zaleme sold the televizion set for 90 000/=
‘What 1s the difference of the buying price and selling price for each item? Did
Juma get aloss or a profit? Did Salome get a profit or aloss?

Buaineazes involve buyving and selling commodities. Business people are moatly
interested in knowing the difference between the buying price and the selling
price of the items. When the selling price 18 higher than the buving price, then
the difference obtained iz called a profit. When the selling price is lower than the
buying price, then the difference obtained is called a losa.

Proft = Selling Price — Buving Price

Losz = Buying Price — Selling price
The profit made can be expressed in percentage profif as,

Profitmade x 100%
Buying price

Percentage profit = and the loss made can alao be expressed

in a percentage 1033 as,

Loszmade = 100%
Buying price

Percentage loas =

L =R VR
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1

Ahouse was gold at a profit of 300 000 Tanzanian shillings . If the percentage

proflt was 3’?% %, what was the buving price of the house?

Solution

iver;

Profit made = Tsh 900 000, percentage profit = 3’?%%
Profit made = 100%

Fercentage profit = Buying price
a7lq _ Tsh 900000 x 100%
2 Buying price

or 3719 « Buying price = Tsh 200 000 = 100%

2
Buying price = 151900 Dag; 100 % 2

=Tsh 2 400 000,
Therefore, the buving price of the houge was 2 400 000 Tanzanian shillings.

Adamaged chair that costs Tsh 11 000 was sold ata logs of 10%.
Hnd: (a) Theloss made (by  The zelling price.

Solution
iver;
Cost (buving price) = Tsh 11 000, percentage loss = 10%

Loas made = 100%
Buving price

ia) Percentageloss =

_ Lossmade = 100%
10%X Tsh 11 000

10% = Tsh 11 000 = Loss made = 100%

or Loss made » 100 = Tsh 11 Q00 » 10

Tsh 11 000 = 10

Lossmade = 100

=Tsh 1 100.
Therefore, the logs made was 1 100 Tanzanian shillings.

ii
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ity Buving price — Selling price = Logs made.
Tsh 11 000 — Selling price = Teh 1 100
Selling price = Teh (11 000 — 1 100)
=Tsh 3 300
Therefore, the selling price of the chair was 3 200 Tanzanian shillings.

Alternatively

Getting a logs of 10%, means that, the selling price iz (100% —10%) of the
buving price.

Buving price = 90% of Tsh 11 000

0
=100 = Tsh 11 Q00

= Tsh 3 S00.
Therefore, the selling price of the chair was 3 00 Tanzanian shillings.

Jenny bought a calculator for 42 000 Tanzanian shillings, and acld it at a loas

of & %%. Howr much did she sell the calculator?
Solution

et

Buving price = Tsh 42 000, percentage loas = 6%%;
Loas made = 100%

Fercentageloss = BirnSefice
@% _ Loss made »x 100%
30 Tsh 42 000
20 _ Loas made x100
3 Tsh 42 000
Loss made = 151420 x. 423'3 £l
= Tsh 2 800,

melling price = Buying price — Loss made
=Tsh 42 000 — Tsh 2 200
=Tsh 39 200,
Therefore, Jenny sold the calculator for 29 200 Tanzanian shillings.
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Exercise 3

1.

Hnd the profit (or loss) when a toy 18 bought for
{a) Tsh 132 000 and sold for Tsh 13 &00

(b Tseh 4 000 and sold for Tsh 3 200

() Tsh 4 000 and zold for Tsh 4 200

{d) Teh 1 250 and sold for Tsh 1 500

(e} Tsh &8 000 and sold for Tsh T 200

Hnd the buving price of an item which iz acld for
{a) Tsh 16 000 at a profit of 15%

(b Tsh 9 200 at a loss of 40%

() Tah 7400 at a profit of 32%

{d) Tsh 30 000 at a logs of 16%

(e} Tsh 108 500 at a proft of 7%

Fnd the gelling price of an item which was bought for:
{a) Tseh 25 000 at a profit of 24%

(b Tsh 18 000 at a profit of 30%

() Tsh 150 000 at a profit of 10%

{d) Teh &80 000 at a loss of &%

(&) Tsh 80 000 at a loss of ’?% 5

John sold a damaged matiress at 37 %% loas. If the logs was 2000 Tanzanian

shillings, find the selling price of the mattress.

Abook dealer bought 10 boolks for 20 000 Tanzanian shillings. If % of the
booksa were aold at 3 000 Tanzanian shillings each, and the remaining bools

were gold at 2 500 Tanzanian shillings each, what was the percentage profit?

Aman decided to gell hiscar ata 14% loss, which i3 equivalent to 200 000
Tanzanian shillings. What was the buying price of the car’

11,
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7. Amachine costing 120000 Tanzanian shillings is aold at a profit of 40%.
What ig its selling price?
2. Ataclearance sale, boots which cost 30 000 Tanzanian shillings each were

aold at a loas of 25%. Calculate the 1oss and the clearance price.

5 Alfred boughta second-hand car for 4700000 Tanzanian shillings and spent
£00 000 Tanzanian shillings on its repair. If he sold the car for 5 00 000
Tanzanian shillings, what was tus profit?

Simple interest

When a peraon i3 in need, he or she may decide to borrow a cerfain amount of
money from a friend, a bank that offers loans or from a money lender. The person
will be required fo pay back the amount borrowed after a gpecific period of time
with an additional amount of money. Thua, we define the following terma:

Interest (1) iz the exira amount paid in refurn after taking a loan or after maldng
@ investment.

Principal () iz the money borrowed or deposited. It 15 the initial deposit or loan
amount.

Rate (R is the percentage charge of the principal on which the interest i3 paid.
Time (T) i3 the period over which the principal i3 deposited or borrowed.

Amount {4) 13 the sum of the principal and the interest. It is the future value of
the investment of loan amount.

Thua, Amount = Frincipal + Intereat.

The simple intereat for any given period of time i3 the product of principal, rate,
and titne. When the interest is calculated unifonmly on the original principal

throughout the loan period, then it is called a simple intereat.
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Formula for calculating simple interest
Let F be the principal, Bbe the rate, and I be the ime.
Then, the simple interest [ i3 given by the formula:

;_ PRT
100

Find the time in which a person investing 30 000 Tanzanian shillings will earn
& 000 Tanzanian shillings at the rate of 5% interest per annum.

Solution

Civen: F="Tsh 30 000, J="Tsh & 000, = 5%, required to find time T
7 _FRT
100
_ Tsh30000 x5 =T
Teh & 000 = 00

6 000 x 100

e Ll D

30000 = 5
= 4 years.

Therefore, the time i3 4 vears.

The interest in 4 veara on a principal of 90 000 Tanzanian shillings i3 25 200
Tanzanian shillings. Find the rate.

Solution
Diven: P= ’I:DSJI%TS_'D 000, T =4 wears, [ ="Tsh 25 200, required to find &
=105

_ Teh 90 000 = 5 =4
Tsh 25200 = 100

25200

F=goo00xa 10
= 7%,

Therefore, the rate i3 75%.

11,
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Alex borrowed 100 000 Tanzanian shillings for 5 wears at 10% simple intereat.
What amount of money did Alex pay back?

Solution
CGiven: F=Tah 100000, B =10%, T = 3 vears, required to find the amount
paid back;

;_ PRT
100
7 Teh 100 000 x 10/ x 5
100
= Tsh 50 000,

Amount = Principal + Interest
= Tsh 100 000 + Tsh 50 000
= Tsh 150 000

Therefore, Alex paid back 150 000 Tanzanian shillings.

Miwranaisha borrowed 2 800 000 Tanzanian shillings from a bank which
charges an interesat rate of 8%, Howr much interest did she pa v after two vears
and eight montha?

Solution
Given: P=Tsh 2800000, R=8%, T = 218—2 - % years, required to find 7
[ ERI
100
_ Tsh 2 800 000 x 8 x 8

LTEE = 3

=T‘sh28000x63—4

= Tsh 597 333
Therefore, Mwanaisha paid the interest of 557 333 Tanzania shillings.

I
||||”E
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Manyilizu deposited 540000 000 Tanzanian shillings in a bank acoount. After one
vear, he received 600 000 000 Tanzanian shillings. Fnd the interest he received.

Solution
Civen: F=Tsh 540000000, A=Tsh 600000000, required to find intereat {;
I=A-F
= Tah &00 000 000 — Tsh 540 000 000
=Tsh &0 000 000,

Therefore, Manvilizu received an interest of &0 000 000 Tanzanian shillings.

Exercise 4

1. Hnd the simple interesat on:
(a) Tsh 80 000 for 1 year at the rate of 6 5% per annum.
(b Tsh 140 000 for & years at the rate of 11 5% per annuim.
) Tah 20 000 for 3 years at the rate of 2% per annum.
{d) Teh 200 000 for 2 vears at the rate of 6% per annum.
() Tsh 800 000 for 4 years at the rate of 9 5% per annum.
(f) Tsh 1600 000 for 2 vears and 4 montha at the rate of 2% per annum.
(g1 Tah 4 200 000 for 4 vears at the rate of 10% per annum.
{h Tsh 250 000 for 3 years at the rate of 7.5% per annum.
(1) Tsh 300 000 for 4 years and 2 months at the rate of £ 5% per annum.
({1 Tsh 7000 000 for 5 vears at the rate of 12% per annum.
2. Hnd the number of vears in which the interest on:
{a) Tsh 2 000 000 at the rate of 7% per year iz Tsh 420 000,
(b Tsh & 000 000 at the rate of 5% per vear ig Tsh 300 000,
) Tah 40 000 at the rate of 2% per vear i Tsh 3 600
%, Hnd the percentage rate at which the intereat on:
(a) Tsh 200 000 for 4 years i3 Tsh 56 000,
(b Tsh 1 600 000 for 3 vears is Tsh 384 000,
) Teh & 000 000 for 7 vears 13 Tsh 5 040 000,
4 Hnd the simple interest on 54 000 000 Tanzanian shillings invested for
18 montha at the rate of 12% per annum.
5. Hnd the rate if the principal of 500 000 Tanzanian shillings i3 inveated
for a period of 2 yearas with an interest of 140 000 Tanzanian shillings.

| —
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& Hndtherate on a principal of 75000 000 Tanzanian shillings inveated for
a period of 4 vears, if the intereat 13 9 200 000 Tanzanian shillings.

7. Bor how long was 84 000 Tanzanian shillings invested at the rate of 7.5%
per annum if the interest was 27 200 Tanzanian shillings?

2. Bor how long should & 720 000 Tanzanian shillings be invested at the rate
of 5% per annum to get an interest of 560 000 Tanzanian shillings?

5. How much money should be invested at a rate of 10.5% per vear to give
an interest of 84 000 Tanzanian shillings for 4 veara?

10, Howr much money will yiou have to lend in order to get the interest of 430
000 Tanzanian shillings at the rate of 12% per vear, if vou lend it for 16
months®

11. Hnd the principal that would earn:
fa) 240000 Tanzanian shillings in 10 veara at the rate of 5% per vear.
(b 4200 000 Tanzanian shillings in 7 vears at the rate of 10% per year.

12 Irene invested a cerfain amount of money and gotback an amountof 240
000 Tanzanian shillings. If the bank paid an intereat of 70 000 Tanzanian
shillings, find the amount she invested.

1% Hnd the interest on 830 000 at %—D% per vear for 9 months.

® 14 Hnd the intereston a loan of 2 500 000 Tanzanian shillings that is borrowsed
at 9% per year for 14 months.

15, Hnd the time period if the interest on 80 000 Tanzanian shillings at 20%
per annum iz &2 000 Tanzanian shillings.

15, Hnd the principal that will earn 450 000 Tanzanian shillings in 5 years at

the rate of 12%% per year,

==

1. Araticis a comparizon by division bebween twro or more quantities which

are in the same unit and can be simplified as a fraction.

Aproportion 18 a statement that two ratios are equal.

A profit i3 made by zelling an ifem at a price higher than the buying price.
Aloga iz made by selling an item ata price lower than the buving price.
. Almple intereat i3 an arrangement in which the money borrowed 18 returned
] with extra money called intereat during its interest period, and i3 calculated

- uzing the formula: 7 _ PR

100 /
9 J

\
@®

o 2 b
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Revision exercise

1. Decrease: 5. Find the number of years 1n
() 25 years by 5% which the interest on 40 000
(b) 2 hours by 25% Tanzanian shillings at the rate of
(c) Tsh 1 500 000 by 20% 5% per annum is 5000 Tanzanian
2. Increase: shillings.
(a) 2 000 by 10% 6. Divide 270 kg in the ratio 1: 4 5.
(b) 80 kg by 25% 7. Divide360°intheratio1:2:5:7,
() 8 hours by 4.5% 2. Calcium and chlotine combine at
5. Atradesman has a capital of the ratio 9 16. Calculate the mass
1 520 000 Tanzanian shillings. of chlorine that will combine with
If he increases it by 20%, how 5 grams of calcium.
much will he have’ 9. Find the principal that will earn

4 Three relatives ghare 180 950 sl Sitereat off 50 000 Tesmaie

Tanzanian shillings so that the shillings in 4 years at the rate of

firat receives twice as much 10% per atnun.

@ ag th_te 86001_1'31. and the second 10. Find the principal that will earn
1’6?61‘?&8 twice ag much as the 72 900 Tanzanian shillings at the
third. Howr much does the first rate of EL% perannum in 8 years.

receive? 2

| Projectd

1. isit a nearby shop and ask a shopkeeper about the buying prices and
the selling prices of some items in the shop. For each item, calculate the
percentage gain or the percenta ge loas.

2. (a) Visitany two nearby banks and request to know the interest rate per
annum charged to a loan. Using these rates, calculate the total amount
that a business person will pay after 2 years if she or he borrows
30 000 000 Tanzanian shillings.

(b} Based on the resultsin (&), how can vou advise any person who wants
to invest money in either of the banks?

| ~
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Coordinate geometry

Introduction |

Coandinate geamelry was introduced by a French mathematician lmown  as
Fene Descartas bebween the yvears 1500 and 1650\ This came after obseming
a fiv for a long Gme. He realized tat, he conld describe the posifion afthat
Fhv By its distance from the walls af the roam. From that case, he inventad
the coordinale piane which is cometimes called the Cariesian coordinate
plare. Coordinates of a point are ordered pairs aof numbers that speci iy e
position af a point on a plane. Coordinaie geometry is a svstem of geomeitry
which describes the posifions of points on the coardinate plane using
ardered pairs af members. In this chapter, vou will learn about coordinates
af a poini, gradient of a siraight Ene, squation af a straight line, graphing
@ ciraight lines aswell as solving linear simudiansous equations graphically.
The carnpetencies developed will enable vou to locate places carrecthi For
example;: vou will be able io locaie and plot boundaries, interprel propery
traffic infarmaiion on roads, fights, and marine transport. The Imowledge
in coardinate geamebry will also help you in business for represenfing some
cata, in astronomy for locating objecis of inferast in the shy, and many
ather applications.

Coordinates of a point

Activity 1: Identifying the coordinates of

Individually or in groups, perform the following tasks:

1. Stand up and look at the heads of other group metm bers.

2. Chserve and locate any students of your choice by taking the following
measurements:
(a) Mesure the perpendicular distances from the student to both left and

i front walla.

(b Record the measurements you have obtained in (a) in the form of
{1, v), where i represents the distance from the left wall and v represents

the distance from the front wall.
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4. Repeattaskl and 2 geveral times with the students at different positions.
4 Share yvour findings with your fellow students through presenfation, and
conclude your observations with your teacher.

Each point ona plane is represented by means of an ordered pair of real numbers,
called the coordinates of that point.

The position of a point on a line i3 found by using a number line. For example; a
position of point A on the following number line i3 -3, and the pogition of point
Eiz 4

i B
- } + — m— } f S
-4 32 =2 -l o 1 2 3 4 5

The positiona of points on a plane surface are found by uzing two number lines,
that ia, horizontal number line and vertical number line. Numbers on the number
lines on the plane are called coordinates.

Acoordinate plane i3 made up of two number lines interaecting at right angles as
ghown in Figure 11.1.

YWertical line (y—axis) A
1 'A[S,a:)
‘D(—B, ) ]
II [ F(5, 2)
2 »
;.
Herizontal line (x—azis)
= = =1 o 1 ¢ 3 1 5 ¢
—-:
_B( —4, —2) ; _6(5, —2)
[11 [V
—g

Figure 11.1: The xpeplare showsrg the four quadners
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The honzontal number line i3 called the x —axs, and the vertical number line i3
called the v —azis. The point at which the two axes intersect 13 called the origin.
The two axes divide the plane into four parts labelled I, I 111 and IV, called
quadranta, a3 shown in Figure 11.1. The pair of numbers that correaponds to point
Ads 3.4y The first number represents a distance from the origin along the x—axis,
and the aecond number represents a distance from the origin along the y—axis. Thia
pair iz called an ordered pair or coordinates. The order in which the numbers are
written 18 very important.

‘ MNote that: The first number 18 for the x—axs and the second for the v-axis The
firat number in the ordered pair i3 called the first coordinate or abaciasa and
the zacond number i3 called the second coordinate or ordinate. For example;
the coordinates of Pin Figure 111 are (3, 23, It has 2 as the r-coordinate and
2 as the y-coordinate. The coordinates of the origin are (0, 0. The origin is
notmally denoted by O

)

When locating points on a graph paper, we often say that we are plotting points.

Activity 2: Recognisng how to read coordimates on the xy—plane

Individually or in groups, perform the following tasks:

1. Write the ordered pair for each point shown in Figure 11.2:
i A i C mE mh G xnl @ K
gy B vy D O F (wihH ) J (i) L

A y—ans=
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ia) Draw the coordinate plain on a graph paper and locate each of the
following points:
(1) M(-1, 33 (i) Ri-3-23 (v) Qi5,-1)
(1) B2, 2) vy P(l-4 (wi) N34

(b State the quadrant in which each point in (a) i3 located.

sShare your angwers with vour fellow students through presentation, and
conclude with your teacher

Exercise 1

I
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Given the following figure:
(a) Write down the coordinates of each of the labelled points.
(b State the quadrant to which the points H, K, L, and M belong.

k y—axis
1P 3
2 i
N
* 1
B Q Jc 1 zoas
-3 -2 -1 o) A ¥ 8 ]
—1
cL—E
¢M —34:1 cK
Y

Craw the axes on a graph paper and plot the following points. Join the
points with line segments to form polygons. What shape have you drawn
in each case?

(a) (1,1), 3.1), 3,35 (1, 3)

(b (=2, 1), 2, 5), (2, -2)

(el (3, 1), 54 1), (43, 2), (33, 2)

(d) (5534 B34, B8 43 (60 49 (52, 43)

(el (1.5 =3), (6, 3), (=1.5 3), (-6, =3)

@ R
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4 In which quadrant does each of the following points lie?
(a) P{—4, 10} i) R(16, -12)
(b T(-16, 8) (d) 5(4, 2).
4 Locate the following points on the xv—plane: A(1, 20, B(-2, 43, C(0, O,
D3, =4, Ei=3, =23, F(=5, 0y, G4, 0y, H{D, 53, [(0, —4)
(a) Join the points Aand B B and E, Aand Eby line segmenta.
() Use a profractor to measure angle BAE.

Gradient of a straight line

Activity 3: Recognising the gradient of a straight line

Individually or in groups, use a graph paper to petfortm the following tasks:
1. Plotthe pointzs A(2, 13, B(S, &), C(2, 7, and D{&, 1) on the xp—plane.
2. Findthe vertical increase and horizontal increase of AR, CD, BA, and DC.

4. Findtheratios between the vertical increases andthe honzontal increases

of AB and BA.
4. Give the relationship between the ratios of increases for AB and BA.

5. What happens as you move from Ato B along the interval ¥

A gradient or slope iz a measure of steepness of a straightline and iz denoted by m
In coordinate geometry, the standard way to define the gradient of a straight line
ia by finding the ratio between the change in ¥ (vertical increase) to the change in
x (horizontal increaze), that is,

change in ¥

Gradient, i = ————=
change in x

Congider any right-angled triangle formed by the points A(x, ¥, ) and B(x,, ) with
the hypotenuse AH as shown in Figure 11.3. The gradient ia determined by the
ratic of the length of the vertical side of the triangle to the length of the horizontal
gide of the triangle. The length of the vertical side of the triangle is the difference
in yvalues of the points A and B. The length of the horizontal side of the triangle

iz the difference in x-values of the points Aand B.
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A y—axis
yE El:‘rz-! Fi)
Change in
v, Alz, )
r—axis
g Ll
0 1 £
Y

Figure 11.3: Sredient of o straight e

The gradient mrof the straight line A Bia determined by using the following formula:
_ change in ¥
~ change in x

Yo ¥

= o
Ay =y

FFL

(.
Mote that: When calculating the gradient, the order of writing the coordinate
values in the equation does not matter. Che mayv choose to start writing the
second point and the other may choose to start wiiting the first point, provided

that the coordinates are aubstracted cormrespondingly.

Y,

The following are the procedures for calculating the gradient of a straight line
joining two points Adx , ¥ and Blx_, ¥.)

1. Write down the formula for caleulating the gradient, m = iz : il.

2. Assign values to (x, v and (x,, ¥,). : '

~
i
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4. Bubstitute the values into the formula to obtain the gradient m.
4 Write the final anawer which 13 the gradient

Uze the following figure to find.

ia) The gradient of the line segment CD

(b1 The gradient of the line segment DC

i) Compare the gradients obtained in {a) and (b)

d y—axis

2, 7)

Solution

(a) Gradient of the line segment CD = Y2~ %y

L T
where (x, y )= (6, 1) and (x,, 3) = (2. 7).

71
M=TF

-IL-I@'

3
= -3
Therefore, the gradient of the line segment CD 1z —%

I - Ml
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change in y

ity Gradient of the line segment DC = changs i X

Y.
IE_II

Where (x, ¥) =12, Tyand (x_, ¥) =6, 1)

1 -7

=5

a8

I
|
B

Therefore, the gradient of the line segment CD 15 _%'

i) Aswe move from point Cto point [ the w-values decrease as the x-values
increaze. Therefore, the gradient of the line segment CD i3 negative. Also,
the gradient of the line segment DT i3 the same as the gradient of the line

gegment CT.

If alineia vertical, the change in x-values iz zero, and the gradient of the line
ig not defined. This i3 shown by the line segment PN in Figure 11 .4

hy—axis
1 P(3, 4
3
2
1 ]
(3, 1) :
x—axls
- -
-1 0 1 2 3 4 &
—1
Y

Figure 1L4: The gradiers of PN is not defmed

J ” ii|l|l|
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The gradient of the vertical line segment joining the two points P03, 49 and
M3, 1% can be obfained as follows:

-7
M= xi where (%, ¥ =3, 1yand (x, ) =3, 4

2

g

m:—:%

o [T

Therefore, mi = % (undefined).
Since the gradient of PN is undefined, we conclude that, PI is vertical.

If the line iz horizontal, the change in y-values is zero and the gradient of the line
i3 zero, as shown by the line segment DE in Figure 11 .5

A y—axs
g
D(1, 2 E5, 2)
2 Ll L L Ll Ll L -
& ,:
s r—axis
—1 0 1 2 g 4 5 &
—1-
A )

Figure 11.5: The gradient of lire segmernt DE &5 zero

The gradient of the honzontal line segment joining two points D1, 2) and
Ei5, 21 can be obtained az follows:

Therefore, #i = 0.
Since the gradient of the line segment DEia zero, we conclude that DEis horizontal.

I ¢ I

| | VAT IZWATICSE "0 OND ekl J22 @ U =R VR



Uze the following figure to find the gradient of the straight line joining the points:
ia) Band C ity Band [,

Ay—axis
3 d
2| #BL2

1 /
r—axls
—~

_’_;j
/s
@ D(—1,—4)/
oD S
ARSES
Solution
ia) Gradient of the line joining B(1, 2y | (b) Gradientof the line joining B(1, Zyand
and C(0, — 17 i3 given by i1, — < ia given by
Yo—7 Y.—¥
= ;{'-22_:{'-11' = "{'-22_"{'-11
where (x, y) =0, -1} where (x , )= (1, 2)
and (x, ¥ = (1, 2) and (x,, v)=(1 -4
_z—-Eh e =4 =2
1-0 - -I-1
) _ =
=3 =13
Therefore, the gradient of BC 15 3. Therefore, the gradient ofﬁ 15 3.

I e
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From Example 2, it can be observed that the gradient of a astraight line does not
change no matter what pair of points are used, provided that all the points lie on

the same atraight line.

To calculate the gradient of a atraight line, any two points which lie on the line
can be used.

Find the gradient of the given atraight line in the following figure.

Ay—axis

Y
Solution
Choose any two points which lie on the straight line. For example; points
2, Srand Q0 1.
H3,5)and QO 1) -7,
A iy = iy

y=25 ¥y=1

_1-5

o=z
_ =
3

Therefore, the gradient of the given straight line is %1

I - Ml
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Generally, to calculate the gradient of a straight line, choose any two points
Pix, v)and Qix, v_) both of which lie on the line, then calculate its gradient

by using the formula 1 =

Exercise 2

Yo ¥
- I

&

Yo ¥

orm =222
Il IE

1

1. Hoteach of the following pairs of points ona graph paper and join them
by a atraight line. For each pait, calculate the gradient of the straight line,

and state whether it is positive, negative, zero, of undefined:

() (0.3). @2 3)
(b1 (3, 8), 4. 1)
(c) (1.5, 4 7)
(d) (2, 6), (3. 3)
(e) (1.6). 3. -1)
(f) (3.6), (2. -1)

(2) (0.2, (6,2)
(h) (2,3), (-1, -3)
(12, 10), (2, 0)
0310, 2), 0.3
(k) (1,03, (4. 0)

2. [Calculate the gradient of the atraight line which pass through each of the

following pairs of points:

(@) 1), (7 8)
(b (2.12), 3. 2)
(@& 0.4 -1
@13 =41
(e) (-1.6), 4. 1)
(0 (4. 4. 1=4)

(8) (2. 1), (&)

() (4. LA 3)

(1302, 63,0, 3)

0(3.3) (-73.2)

(k) (99, &), (119, 1)

1) (0.64, — 0.62), (-1.36, —0.62)

4. Study the following graph, and angwer the questions that follow

I
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ia) What are the coordinates of the pointa B (), and E?
@ () Fnd the gradients of PO, PR, and UJF.
() Write the name of the polygon formed by joining the pointa B ), and E.

Equation of a straight line

Activity 4 : Determining the equation of a straight line

Individually or in groups, perform the following tasks:

1. Flotthe following points on the p—plane: A0, B, B(1, &), C(2, 4,
D3, 2), Ei4,0) and F(5, =2).

Join the points 1in task 1 by stranght lines.

Find the gradients of the line segments BC, DE, and AF.

‘What can vousay about the gradients of the line segments BC, DE, and AFY
Find the equation of the straight line joining the points B and .

Sk e e b

share your results with vour fellow students through presentation.

Congider a straight line through the points A3, 71 and B{-2, -3 a3 shown in the
following figure.

. Ml
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e -3
, Bi-2-81v

Figure 11.6: A stragght Sre AB

auppose there 12 another point Flx, )
which lies on the line AR The gradient
of thiz line can be found using either the
pair of points (3, Tiand (=2, 2 or iz, ¥)
and (3,7, or (=2, 30 and (x, ¥

The gradient of the line AE using the
points (3, Tyand (-2, -3 18 given by

Yo ¥
"{:2_:{'—1

i =

Given, x =3, 1= -2,

¥, =T ¥= 5
=3 =T
m= 33
_ 10
-5
= 2.

Therefore, the gradient of the lineABis2.

@
il
®

Y. F
n- R
Given; ;::1:3,:4:2::4:, ylz?,and ¥,=7

_¥y—7
" -3
But, w1 = 2, thus,
_y-7
2 T x—3
2_y-17
1 x=-3

Croga multiplication gives

1y —T) = 2(x — 3)

v—T=2x—-6
v=2x—6+7
v=2r+1.

Therefore, the equation of AB s
v=2x+1

The equation v = 2x + 1 12 called the
equation of the straight line AE.
Generally the equation of a straight line
can be written in the form v = #ix + o,
where #ig the gradient and o 18 the
y-intercept. The y—intercept i3 the point
at which the line intersects the y»—axs [t
13 always the point (0, &), For example;
i+y=0 v—x=1and2x +3y=2
are linear equations whose y-intercepts
are 0, 1 and %respectwelj;.

The x—coordinate of the point at which a
graph cuts the xaxs 1z called xantercept.
In Figure 116, the y—intercept 12 1
becauge the graph cuts the v—axis at point
{0, 1. The x—intercept 15 —0.5 because
the graph cutathe -z at poant (—0.5, 0).



In any equation, the y—intercept 12 at
= 0and the x—intercept izat v =10
Thus, the w-intercept for the line
v=2x+1lisy=2x04+1=1

Algo, the x—intercept for the line
v=2x+ 113 obtained as follows:

D=2x+1
D—-1=2x+1-1
-1 =2x

__1

=73

=-—05

Thetefore, the x-interceptis —0.5
" Note:

The gradient (slope) and the y—
intercept of a straight line can
be determined if the equation
of the line i3 written in the form
Y = rax + ¢, where m 18 the

gradient and <13 the y-intercept.
-

Equation of a line, given two points

CGiwen two points, the equation of a line

can be obtained by using the following

ateps:

1. Find the gradient and substitute 1t
into the general equation v = mx + .

2. Take any of the given points and
substitute its coordinates into the
new equation v = #ix + ¢ to obtain
the value of o

3 Substitute the obtained walue of &

i into the equation obtained in atep 1,
= to obtain the equation of the atraight
line.
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Dirawr a atraight line on a graph paper
through the points P(—4 5) and
(Ji—2, 1), and find:

(a) The gradient of the atraight line.
(b) The equation of the straight line.
() The y—intercept.

Solution

Flot the ordered pairs Pi—4, 5) and
(J(—2, 1) on the graph paper. Join the
twio points to make a straight line.

'L 'y ¥ axis
fi
g
Qi =2, 1R 1 :
3k w—adls
Ti-4-3-2-10] 1 2 3 4
bt
)
— gl Al g
—4
—5
—§
| h

{1 The gradient of the line i3 given by

Y.—¥
- o=y
Given;, x; =—4, x, =—2,7,=3,
andy, = 1.
1-—5
=D
—4
-2
=—2.

Theretore, the gradient of a straight
lineis —2.
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(b Let A(x, v) be any point on the
line, and use the point P{—4, o)
and A(x ) to obtain the equati on
of the line, that1s,

_ ¥—5 _
Bio= :c—(—4)'But’m_ 2.
2 = 122

T+ 4
2_¥-=5
1 r+ 4

By cross multiplyving, we get;
liy—51=-=2x+ 4

y—4H=—-2x—-28
y=—2r—-84+25
Y= —2r—13

Therefore, the equation of the
straight line 1z ¥ = —2x — 3.

In thie case, the point Alx, v) and
(=2, 17 can also be used to obtain
the equation of the line.

i) From either the graph or the
squation v = —2x — 3, the
y-intercept i3 —3. The wintercept
canalao be found by setting x =0
in the equation y = —2x =3,

y=—2(0) =3
=0-3
— %
Therefore, the v —intercept is —3.

. Example

Find the equation of a straight line
passing through the points (—4 33
and (1, =7

i
@

Solution

The equation of a straight line
pasaing through two points (x, ¥
and (x, ¥,) is obtained by using the
following relation:

Y=V ¥
?{f—.?{-'l .?{-'2—?{-'1’

Given, x,=—4, x,=1,% =73 and
¥, = =7, and (x, ¥ i3 any point on the
line other than (x, ¥) and (x_ ¥

y-3 _ —7-3
(-4 1-(—-8
y—3 _-10
x+4 3
y-3
r+4 =2

By cross multiplving, we have;
y-3=—2ix +4

¥y—-3=—2x-8
V=—2X—58+73
v=—2x— 5

Therefore, the equation of the
atraight line i3 y = —2x — o

Equation of a straight line when its
gradient and a point are given

In order to find the equation of a atraight
line with the gradient »#1 passing through
the point A(x, ¥, we let Pix, ¥ to be
any point on the line.

Using the formula of the gradient,

};_ il , we obtain the equation
1

¥ — ¥, = m(x — %y Thisis the equation

i —

of a straight line with the gradient m
passing through the point Ax ¥ ).

T
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A straight line haz a gradient of %
and it passes through the point
(-1, 2). Find:

(a)its equation () the w—intercept

Solution
(a) The equation for thiz line 18
L S C S

L= 3 x,=-1 and y =2

4I
mubstituting the walues in the
aquation gives:

y—2= 20— (1)

y-2=2(x+1)
Hy—-2)=3x+ 1)
® dy —8=3x4+3
dy =3x4+ 32 4+ 8
dy=3r+ 11
y=2r+lL

Therefore, the equaton of the

straightlineis y==x + 1L

R

11

(b} The y—intercept ia 7

%Example

mhow whether or not the point

:# F‘(% 4) lies on the line obfained

in Example 1.
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Solution

iven a line

3,10
Y =38+

The point P (%, 41 lieg on the line if
itzatisfies the equation of the given
line. substitute the values of x and

vin the equation to obtain

-33) 4

_a5 .1
4 =4
mince the LHS iz equal to the EHS,
therefore, the point F‘(% 4)satisﬁes
the equation, hence itlies on the line
11

_ 3
Y=+

Finding the equation of a straight line
when its gradient and y-intercept are
given

Civen the gradient and the y—intercept,
the equation of a linecan alao beobtained
directly by substituting these values in
the general equation of a straight line,
V=BT o+ .

e

Find the equation of a straight
line whose gradient is % and the
y—interceptis 3.

Solution
mubstitute the values of m = % and
¢ =3 in the general equation of a

atraight line ¥ = »ix + ¢ to get

=32
}?_2:-5+3.
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Therefore, the equation of the

straight line ia ¥ = %}{I + 3

Example 2

Hnd the gradient and y-intercept of each of the following straight lines:

@ l2x+4y-15=0 (b 24 -8x -3y=0

Solution

(@ Given; 12x+4y—15=0. (b} Given: 24 —8x— 3y =10
Ifake w the subject of the formula: Make v the subject of the
dp=-12x+ 15 Formula:
Dividing both sides by 4, we get —Zy=E2xr-24
y ==3% + 12 Dividing both sides by =3
Therefore, the gradienti1s —3 and y=—a it g
the y—ntercept is %i Therefore, the gradientis —%

and the y—intercept 1z &,

Exercise 3

1. Find the equation of each of the lines pagaing through the following pairs

of points:
(a) (7, 9), 2. 3) (e) (4,00, (3,0 (1) (=4, 0, 3, =53)
(b) (5, 3), 0, 1) () =2, =2), G, 0)10,0), (=2, 2)

(c) (2, 3), 0.7 (2] =4, 3). (8 -6)
(d) (& 1), {1, 6) (hy (=7, 2), (=1, 6)
2. Rnd the yantercept of each of the lines joining the following paire of pointe:
() 0,00, (=3 —4) @@, 331 @220 2
(b) (=4 -4 @4 @ 0.4 40 () =1, =2), (=5, -5)
4. Find the equation of the line uzing the given point and gradient:
{a) (2, 13, gradient 2 idy (=2, =4, gradient 5
(b (0, 53, gradient -2 (=) (0, 0, gradient -3
(o) (1, =30, gradient 3

4. Find the equation of the line using the given y—intercept and gradient:
(a) y—intercept =2, gradient =1
() y—intercept =7, gradient = %

() y—intercept = =16, gradient = 4

11,
Hiihr
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(d) (£
¥ ¥

(4. 4)
\(D 23, gradient =

\

A }’
{—2 2] {4, 2)

- P
/ 0

5. Fewrite the following equations in the form v= mix 4+ ¢, and then determine
the gradient and the vy ntercept of each equation without drawving their grapha:

P
o

-

fa) Tx+4y=11 id) x4+ 5p=40

(b 1ldx+3p=12 e) Brx—vy=0

{c) 2x=5+y if1 39x - 13vy+70=0
{Graphing straight lines

When the equation of a straight line 13 given, its graph can be drawn. In order fo
draw the graph of the equation of a atraight line, find two or more points whoae
coordinates aatisfy the given equation. Flot the points on the xy—plane, and join
the points with a straight line.

I - Ml
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There are three common methods used to find two or more points of the equation
of a atraight line. Theze are:

(a) Using the y—intercept and a point on the line.

(b) Using the x—intercept and y—intercept

i) Constructing a fable of values.

{a) Graphing straight lines using the y—intercept and a point on the line
Uaing the y—intercept and a point Iving on the straight line, the graph of the line
can be drawn or sketched.

It should be noted that, this method does not workeif the line i3 parallel to the v—axia.

Diraw the graph of ¥ = 2x + 3.
Solution 5 fAalL,s)
The y—intercept i3 3. The point at the o/
wintercept is (0, 3). Choose any value Joy=iet 3
of %, say x=1. Substitute x=1into 3 ::EIZO, 7)
the given equation to obtain v = 35, .
giving the point (1, 5). fre
/ 1
Thus, we have two points, [0, 3) Y
and (1, 3) which lie on the line g _1 5 T ] 3=
v =2x + 3. Locate the two points ! H
on the sy—plane and draw a straight _
line passing threugh these points ’ -
ag shown in the following figure. !

(b} Graphing straight lines using the x—intercept and the y—intercept

In thie method, both intercepte are caleulated. The x—intercept 18 caloulated by
subatituting v = 0, and the y—intercept i3 calculated by substituting x = 0 in the
given equation.

It should be noted that, this method does not worle if the line 18 parallel to any axia
of passes through the origin.
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Example

ze the x-intercept and y-ntercept method tosketch the graphof 2x+ 3w+ 6 =0,

Solution
Calculating the v—intercept: Calculating the x—intercept:
When x =0, 3v+6=10 When y=0 2x+6=10
3y=—H 2x=-6
V=—2. p= =D,
Therefore, the v—intercept is -2 Therefore, the x—intercept is -3

and itz corresponding point ia (0, 2. and its corregponding pointis (-3, )

Dirawr a straight line passing through the x—intercept and y—intercept. Label
yiour graph as shown in the following figure.

A y—axis
3

2
e+ iy t+E =0

1
® i\< A(=3,0) —axis

ic) Graphing straight lines using a table of values
e can use atable of values to draw straight lines when an equation is given.

Given the equation x+ v =1, complete the following table of values, and draw
the correaponding graph.

Table of values for x +v=1

ks
| 2 0

Il

| | VAT IZWATICSE "0 OND ekl 30 @ U =R VR




il

Solution
The following ia the completed table of values forx +v=1.

Locate in the ay—plane the ordered pairs obtained in the table of values. Join
the points to form a straight line as shown in the following fgure.

A y—axis

[hrawra graph of the equation y—2x =2

Solution

Atable of values for this equation can be obtained as follows:

Find the correaponding values of ¥, when some values of x are chosen or vice
Versa.

When r=—2 v— (2 ={-23 =2 thatis, y=-2

When r=-1, v— (2 ={-11=2 thatis, y=0.

When x=0 v—(2 =x0) =2 thatis, y=2.

I
Il
(TR
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Whenx=1, v—2 x1=2 thatis, v=4
Whenx=2, y-2 =2 =2, thatiz, y=6.

The table of values for v — 2x = 2 i3 as follows:

x| 2| -1 0 1 2
oy —2 0 > 4 6

Thus, the graph of this equation is illustrated in the following figure:

A y—axis

Exercise 4

1. Construct a table of values for 2x + v -1 =0, and then use it to draw the
graph of thiz equation. Find the coordinates of the points where the graph
meeta the x—axis and the y—axia.

2. Drawa graph for each of the following equations:

(Al w4+ 3y=2 () 2x -9 =3y
(b 3x-Sy=1 fiy+3x=4
(o) o —2y=28 (g1 2x =1y

(1 3r—w=2

il

L =R VR
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4. Use the following graph to anawer the questions that follow

4‘.y—axis A
A E
- g4 % =
2
1
D C x—axis
- s $ -
—1 0 1 P 2 4 5
—1
Y Y

{a) Find the gradient of each of the lines through the points Cand D, and

through the points Band C.
(b Find the equation of each of the lines through the points A and B, and

through the points Band C.
() Join the points A and C by a atraight line, and then find the gradient

and equation of the line AC, the y—intercept and the x—intercept

4 By finding the x—intercept and the y—intercept of each of the following
equations, draw their corresponding graphs.

(A)3x-2v=6 gl 2x=y+6
bx-2v=4 ifi2y+4=x
ci2x+v=29 igrx—-v=1

(dyx4y=2 iy x+2y=2

Ji Hii “illu—
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Solving linear simultaneons equations graphically

Activity 5: Hecognising the point of intersection of two lines graphically

Individually or in groups, perform the following tasks:
1. Some values of the following tables are missing. Usethe given equations

to complete the tables.

Table of values of v =2x + 1

x —3 -1 0 2 4

v —3 1 3 7 9
Table of values of y =—x + 1 _ _ _ _

X I _2 I I [:] I I 2 I I 4

V 4 3 2 0 —2 -3

2 From task 1, use a graph paper to draw the two equations on the same

av—plane, andthen read andrecordthe pont where the two equation s intersect.

@ 3. Checkifthe point you obtained in task 2 satisfies both equati ons, and give
your conclusion.

When solving linear simultaneous equations graphically, the graphs of the
equations are drawn on the same xy—plane, and the coordinates of the point of
intersection give the aolution. Sometimes, the lines of the grapha drawn do not
meet or intersect (parallel lines), which means that the simultaneous equationa
have no solution.

Liawr the graphs of the following pair of simultanecus equations on the same
av—plane and then, find the point where the two lines intersect: v=2x -1

and y=-x+2

solution

Table of wvalues of y=2x -1 Table of values of y=—x+ 2
x -1 0 1 2 x| -1 0 1 2
¥ -3 -1 1 3 ¥ 3 2 1 0
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Locate the ordered pairs of values for v=2x—1 on a graph paper, and join the
points to make a line which i3 the graph of thiz equation. Ch the same xy—plane,
locate the ordered pairs of values for v= —x 42, and join the points to form a
straight line which 15 ifa graph. Label each graph by its correaponding equation.

.ly—a:i'ls
a
u=2xr—1
]
1 (1, 1)
< L'“—a}illE-..‘
@ —1 1] 1 2 3
—1 iz =t
/ = R

Therefore, the two lines intersect at the point (1, 1)

Mote that: The point of intersection for both equations is the solution of the
simultaneous equations.

A9

W S
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Example 2

Find the solution of the following pair of linear simultanecus equations
graphically:
3x—v==2and 2x — v=23 (use the values of xfrom -2 to 2}

Solution

Takle of values of v = 3x -2 Takle of values of y=2x-3

x =2 -l o1 2 x -2- o1 2
y B/ -5|-2 1 4 » 7| -5|-3 -1

Locate the ordered pairs of values for v = 35 — 2 on a graph paper, and join
the obtained points to make a line which i3 the graph of thizequation. On the
same ry—plane, locate the ordered pairs of values for y=2x -3, and join the
obfained points to make a straight line which is the graph of this equation.

Label each graph by its comresponding equation.

—azxis
Ay y
.'IIII
1 —F

r—axis
=4 =Tl 1/ 2 a 4
nC| .I,-"I _,""
)TNy = -8

[

/y I

Therefore, the two lines interaect at point (-1, -50.

' - 1l
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To verify that the point (J(-1, -5 satiafies both equations:

y=3x-2 y=2xr-3

subatitute x = -1 and y= -3 substitute x = -1 and y= -3
—S=0G3x-10n-2 “S=2x-1)-3
—S=-3-2 —S=-2-3

-5=-5 -5=-5

Thus, the point satiafies both equationa,
Therefore, the solution ia (-1, -5},

Exercise 5

Hnd the aolution of each of the following pairs of linear simultanecus equations
graphically, and counter check your answers:

2r+v =4 4 r—2y=—-5 = ¥=—-23x+5
T4y =3 r+3y=15 ' y=x-4

5 {x+}?—3=0 {x—Z}?:l 2 {2}?+12=3x

S lrx—v-1=0 T+2y=15 ' dy+8=2x%
{:4:+}=':1 {2x+}=:5 3 {}?+1:3;c
2r+3y=5 Br—Vv=~6 ' y-3=x

(==

1. Acoordinate plane i3 made up of two number lines intersecting at right
anglea.

2. The horizontal line 13 called the x—axis.

4. Thewvertical line 13 called the y—axis.

4 The point at which the two axes intersect is called the origin, labelled O,

5 The two azes divide the plane into four parts called quadrants.

&, Each point in the coordinate plane has two numbers called coordinates
written as an ordered pair (¥, ¥).

T All pointa in quadrant I have posifive coordinates.

2 All points in quadrant [T have negative x values and positive v values.

5 All points in quadrant [1I have negative values for x and ¥

~
i
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10, All points in quadrant [V have positive walues for x but negative valuesg
fory.

11 A gradient of a straight line i3 denoted by #1

12 A gradient or slope s of 3 straightlineis found by taking m =

13 Avertical line has an undefined gradient.

14 Ahorizontal line has a gradient whose value 13 0.

changein v
changein x’

15 The general form of equation of a line 18 v = mx + &, where m 18 the
gradient and ¢ i3 a constant known as the y—intercept.

16 Linear simultaneous equations have the uniform solution of an ordered
pair (x, ¥

17 Graphs of linear simultanecus equations infersect at a cotnmon point
whose coordinates give the solution of an ordered pair (x, ¥

\ J/

Revision exercise

& 1. Locate the following pairs of points on a graph paper; join them by a
straight line, and find the gradient of each line. State whether the gradient
i3 negative, poaitive, undefined, or zero:

(a) ©.0) (1 3) (@ (7.2),(2.3)
(b) (-1, -1), (8, &) (€) (2.5, -3), (6.5, —4)
(c) 1.0), (0. 1) () 3. 6). 6 3)

2. Diraw a graph of each of the following equations by first rewriting them
in the form v= mx 4+ o

(a) x+6y=75 dy x—w=1
(b Sx=3v+8 ig) —dx+3y=10
(o) dx 4+ Ty=28 it Sx—-y=4

3. Rewrte each of the following equations in the form v = mx + ¢ and
determine their gradients and y—intercepta:

(Al dr+v==2 () 3x+4p=23
7 (b1 Ey=x+2 (e) qx+dy+4=0
=] (1 2x—y=2 (f13%+4x+9=0
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4 Draw the graph of each of the following equationa:
(Alx—2y=4 ) 2x+3y=9
(dr+y=8 iy Ey=x+2

5. Use the following points and gradients to draw straight lines:
(a) (2, =17, gradient % i) (1, 4) with the gradient —4
(b (3, 17 and the y—intercept 3 (d) (=2, M and the }?—intercept%
&, Hnd the aolutions to the following linear smultaneous equations graphi cally,

and then verify your answers bty substituting the solutions in ﬂfe equations:

T=7 = = {2x+}?= 7 y=z=x+4
a C £ 2
(@) {x+2}?: 3 (c) 2x -5y = 4 (€) y= 2x-2
1 1
34+ 2v—3x=0 y==xr+ = {}?: 3r—2
d 2 2
&) {5x=5+}? {}{}’=}{.’—1 ® y=x+2
7. Hnd the equations of the lines in each of the following graphs:
(a) (b
@ » }: :;?"
\\\{—3, 2] K'k.
,
\\\ \ Gradient= -6
\\\ \""-._
- -1
- 1,0
y-intercept = — 2 :\\ - 3 \“( ) o x
- -
K
v
¥
(c) 4 (d) .
* A
\ \ \"‘-.‘_(_21 3}
- 5 >3 N
) 3 “‘
Gradient=—-= ™.
2 N \
y—intercept = -3 A ) -
[ \
Y

W a0
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8. (a) Draw the graphs of the following equations on the same coordinate plane.

}:=_%x+4, v=dx+dand v = %x—S.

(b What is the area of the region bounded by the three linez in (a) above’?
() Find the coordinates of the verfices of the figure formed in (a) above.

5. For each of the following pairs of points, state whether the line passing
through them 13 vertical or horizontal:

(3) (1.0}, ©.0 © 2.8),(-2.8)

3 7
(b) (1.2), @, 1) ®(2.1).(1.4)
(©)6.-2). 6.5 () ©5,-1), (05, -2)
() 4, 2), (-4 ) ) ©.2), ©,-3)

10, Draw the graphs of the following linear equations on the same xy —plane:
5y=6x+30,y = %x +2,and 3y +dx=12.
(a) What shape i3 enclozed by the three graphs?
b} Find the coordinates of the vertices of the figure formed.

@ 11. Fnd the equation and y—ntercept of each line pagsing through the following
paira of pointa:
(a) (4 4), (3, 2) (d) =2, -1), (4. 1)
4 3
® 1207 @ (%6) (36)
© ( 2 2), (5, L ) (f) (=155, =541), (541, 155)

| Project ]

Individually or in groups, perform the following tasks:

1. Locate a centre of afootball pitch.

2. Locate all end points of the diagonals of the foothall patch.

4. IMeasure the distances from the centre to each side of the foothall pitch.
4 Locate the coordinate points of the end points of diagonals. Use the centre
of the pitch az your reference point.

Calculate the gradients (slopes) of the diagonal s,

Find the equations of both diagonals.

7. What relationship can vou deduce from the two equations in task &7

Svoln
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Chapter Twelve
R— EEEE—E—————————m—.,

Perimeters and areas

Introduction

The waord perimeater comeas from the Greak word “perimeiras’, which is
derived from twa wards peri which means ‘around’and “wmetron which
means ‘measure |, meaning to me asure around. Calculating perimeter has
several practical appliications in daily life sifuafions such as, esfimafing the
lemgih of a fence required io enclose a yard or a sports fleld the droumference
af a wheel to determine how far it will rall in one revolution, among many
ather applications. An area is the guantity that expresses the extent of a
@ twa dirmensional region or shape in a plane. Mathematically, the area of
@ shape carn be weasured by conparing the shape to the square of a unit
size. Therefore, the area is the number af sguares. The first recorded use af
areas and perimeters in the Hast was in ancient Babyvilon, where they used
it to measure the amount of land that was owned by peaple for tazation
purpasss. fn this chapter, vou will learn about the perimeters af polveons,
and the circumgerence afa circle. Fou will alse learn about areas af triangles,
gquadrilaterals, and circles. The conpetencies developed will help vou in
ceveral areas, for example; the perimeter of a building wadiiplied by the
height af the walls gives an estimate afhow pmuch paint, siding, sheathing,
and phrwood will be used. For circular shapes, vou can tell the distance
along itz circumgference divided by pi to gel the diameter which is used fo
ecfimte how much fertilizar or other materials are to be used par acre or
any ather spacified uwit. The mowledge will also help vou fo understand
howe the sstimates of construction of buildings, roads, railwayvs and the

lile are done.
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Perimeters of polygons

Activity 1: Identifying the formula for the perimeter and the area of a rectangle

Individually or in groups, perform the following tasks:

Measure the length and width of a chalkboard.

Explain how vou will find the perimeter,

Liwvide the chalkboard into aquares by using a ruler and a chall

Find the area and the perimeter of the chalkboard.

Examine the similarifies and the differences of the perimeter and the area

of the chalkboard.

&, Make a conclusion about the formula for the perimeter and the area of a
rectangle.

o 2 e e

suppose that, the measurements around a top of a rectangular table are taken,
starting from one comer to the next, then to the third, the fourth, and baclk to the
firat corner. The tofal length obtained i called the perimeter of the table.

@ The following figure represents the floor of a amall rectangular room .

[ ] []

3

[ | [ ]

& E

Moving from Athrough B, C D, and back to A gives a total length of 16 metres.
Thiz total length 12 the perimeter of the rectangular room. Therefore, for any
rectangle, the perimeter i3 given by the sum of the lengths of all the four sides,
that 13,
Perimeter = length + width + length + width

= 2{length) + 2{width)

= 2(length + width).
Alao, consider the following triangle EFG
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Moving from E through E Gand back to E, gives a total length of 12 centimetres.
Thiz total length is the perimeter of the triangle. Therefore, for any triangle, the
perimeter i3 given by the sum of the lengths of all three aides, that is,

Perimeter = length 1 +length 2 +length 3.
The total length of all the sides of any cloged polygon gives a perimeter,

Find the perimeter of the rectangle ABCD with ABE = 11 cm and BC = 7 cm.

@ solution

L]

Tem

[ ] [ ]

A 11 em B

The perimeter of a rectangle = 2{length + width)
=2({11 +7) cm
=2(18) cm
= 3& cm.
Therefore, the perimeter of the rectangle ABCTD 18 36 cm.

I e
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Example 2

Find the perimeter of the triangle ABC in which AB = 7an, BC = 5 ¢m, and

AC=4cm.
Solution
C
&4 cm 5com
= 7 cm 2
The perimeter of the tiangle ABC = AB+BC + AC
=i{7+5+4cm
=16 cm.

Therefore, the perimeter of the triangle ABC 15 16 cm.

Find the perimeter of the pentagon ABCDE, where AE =2 cm, BC = 13 cm,
CD=5cm DE=92cm, and EA =7 cm.

A
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Solution
The perimeter of the pentagon
ABCDE=AB+BC+CD+DE+EA

=2+134+5+9+T)cm
= 36 CIm.
Therefore, the perimeter of the pentagon ABCDE 18 36 cm.

The width of a rectangular garden is 4 metres less than its length. If the
perimeter of the garden ig 216 metres, find:

ia) the length of the garden.

it the width of the garden.

Solution
ia) Let the length of the garden be J .
@ The width of the garden is [ —4m.
Ferimeter of the rectangular garden = 207 + w)
2lém=200+i—-4m)
216 m = 2021 —4m)
2lém=4-8m
4 =(216+8)m
4 =224m
jo224m
4
f=55m.
Therefore, the length of the garden iz 56 metres.

ity The width of the garden i3 given by,
w=1I—4m
= (56 —4m
= 22m.
Therefore, the width of the garden 13 52 metres.

J “ iillll_
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Exercise 1

Hnd the perimeter of each of the following polygona:

1 3
c 8
2.5 mm 5
E
& cm 5 cm T
4 mm
Smm
A B
6 em Q
43 mm
P
2 &
S| 5 i A D
| L
4 8 cm 6 m
@ g
L = ] [
7.2 cm I E i m C
2. T
f.95
N o M B 5 dm
-s?
o H
M 8 dm
= 59dm
)
F22dm
4 =
P
3.5 cm G
=
f.5 min 3.2 mim
Trom 3 cm
" E 4.3 F
i
Q 4 o
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2 Hnd the perimeter of the floor of the rectangular room which i3 10 metreg
long and £ metres wide.

10 Afootball fisld 13 105 metres long and 70 metres wide. Find its perimeter.

11 Arectangular shape of a table measures 20 decimetres by 15 decimetres.
Find its perimeter

12, The perimeter of a aquare i3 96 centimetres. Find the length of one aide
of the squara.

1% The perimeter of a rectangular field i3 200 metres. If the length of the field
13 90 metres, find its width,

14 The perimeter of the striking face of a matchbox i3 12 millimetres. If the
width of the face i3 1.2 millimetres, find its length.

15 The sum of the length and one-half of the width of a rectangle 13 42 metras.
The rectangle’s perimeter is 100 metrez. Find the width of the rectangle.

16 An equilateral triangle has a perimeter of 18 centimetres. Find the length
of one side.

@ 17 The perimeter of an iso3celes triangle is 15 centimetres. If the length of
the baze i3 7 centimetres, find the length of each of the other sides.

18 Twoaides of a triangle are 12 metres and 15 metres long. If the perimeter
of the triangle 13 34 metrea, find the length of the third side.

19 The width of a rectangle i3 23 metres less than its length. The perimeter
of the rectangle iz 54 metres. Find the dimensions of the rectangle.

20 The difference between the length and three times the width of a rectangle
12 5 centimetres. Find the length and the width of the rectangle if its
perimeter iz 22 centimetres.

Circumference of a circle

Activity 2: Eecognizing the relationship between the circum ference of a

circle and its diameter

Individually or in groups, performe the following tasks:

| <
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1. Collect ten round objects. Obiject [c¢ | d

e [

2. Measure the circumference and

the diameter of each object using a
millimeter measuring tape.

% Record the measurements in the given
table (= representa the circumference
and 4 represents the diameter).

4. Compute the value of g to the nearest
hundredths for each object. Record
the regults 1n the fourth column of

the table.

Wloa| | oh|Lh | =W 2| —

—
L]

5. Study the angwers vou have obtained
in task 4.

® £ Make a conclusion about the
relationship between the circumference
and the diameter of a circle. Share ywour
results with other groups. Discuas and
make a conclusion with your teacher.

The perimeter of a circle 158 called a circumference. When the circumference i3
divided by the diameter (), the result iz a constant number called pi, denoted by

the aymbol m The value of pi ig approzimatel y equal to %or 314

Activity 3: Estimation of the value of

Individually or in groups, perform the following tasks:
1. (a) Take a round bottle, a tin, or a bucket. Putiton a table.
(b Flace 2 pieces of wood on the opposite sides of the bottle as shown
in the following figures:

ill 1l
I ¢ I
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() Measure the length between the pieces of wood. This gives the
diameter of the bottle.

(a) Wrap a string round the bottle and mark the ends of the atring.

(b Measure the length of the atring with a muler to obtain the circumference
of the bottle,

Eatimate the value of pi (7)) by using the measurements obfained in 1{c)

and 2(b).
_ Circumference

T= :
Chameter

Eatimate the value of m by using the following objects:
(a) The baze of a round plate.

(b} The base of a bottle

() Abicycle tyre.

Eecord the reaults ag shown in the following table.

Chiect Circumference | Diameter | —ms— ===

Baze of a bottle

Base of a round plate |
Bicycle tyre

"What 13 the estimated value of a7
When given the radius of a circle # or its diameter &, the circumference of the
circle can be found as follows:

Circumference

I = q

Circumference = mad

= 2mr (gince d = 21

L =R R




5. Comment on the estimated value of pi.

&. Share your regults with other groups, discuas, and make a conclusion with
your teacher

Fnd the circumference of a circle of radiua 7 cm (use m=3.14).

Solution

Circumiference of a circle = 2ar
=2 x314 =7 cm
=43 95 .

Therefore, the circumference of the circle is 43 96 cm.

.

Fnd the circumference of a circle of diameter 21 cm (use x =23 14).

Solution

Circumference of the circle = md
=314 =21 cmn
= 6594 om.

Therefore, the circumference of the circle i3 65 24 cm.

22

The circum ference of a circle i3 228 cm. Find its radius (use 0= T)

solution
The formula for circumference of a circle 13 2mr
Civen; circumference of a circle= 88 cm

- I Y Ml

| | WAT IZWATICSE "0 0N ekl 352 @ L =R VR




_
®

A

| | WAT IZWATICSE "0 0N ekl 353

C=2mr
22 cm=2 x%xr
r:88 om o x 7
2w 22
=z2cm =T
=14 cm.

Therefore, the radiua of the circle i3 14 cm.

A plece of wire 12 bent to form a circle of radiue 42 cm. The wire 12 then

bent into a rectangular shape with the length of 80 cm. Find the width of the

rectangle formed (use T = E)

7

solution
Circumfersnce of a circular prece of wire = perimeter of the rectangular
shaped wire.

Circumference of a circular piece of wire = 2ar

=k x%x@cm

=2« 22 =6 cm
=264 cm.

Thug, the circumference of the circular piece of wire = 264 cm. But, the
circumference of the wire = length of the wire.

Hence, the length of the piece of wire = 264 cm.

The perimeter of the rectangular shaped wire = 207 + w9
264 cm = 2(80 cm + W)

264 cm
2

132 cm = 20 em + w

=20 cm + w

w =132 cm — 80 cm
W o=352cm.
Therefore, the width of the formed rectangle i3 52 cm.




3 st | |
Example 5

The diameter of a certain semi-circular slice of a watermelon 1z 14 cm . What

will be the perimeter of the slice of the water melon? (use q= 2,?.—2)

Solution

iver;

Dhameter (d) = 14 cm

Rading (/)= £ = 148M _ 7 oy
2 2

Perimeter = circumference

Circumference (o) = 2ar

=2 % 2,?—2 # 7 cm
=44 cm.
Thus, the perimeter of the semi-circular slice = §+ 2r
= 442-:111 +2 % 7cm

=2Zcm+14cm
=36 cm.

Therefore, the perimeter of the slice of the water melon 13 36 cm.

Exercise 2

Inquestion 1 to 10, find the circum ference of a circle with the given dimension
uze m=723 14y

1. Radius 10.5 mm & [hameter 10 cm
2. Radius 777 mm 7 Radius 15cm

5. Fadius 17.5 mm 2. Diameter 20 cm
4 Radius 12 6 mm % Radius 24 cm

5. Radius 1526 mm 10, Diameter 204 cm

I m
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11.

12.

13.

14

15.
16.

17
18

@& 19.
20,

The circumference of a circular floor of a rootn 18 25 14 m . Find the radius
of the floor (use m=3.14).

The circumference of a circular fence 18 & 600 metres. Hnd the radius of

the fence (use I = %)

The circumference of a bicycle wheel i3 152 40 cm . Find the diameter of
the wheel (use m=314)

The circumference of a circular field is 4 840 metres. Find its radius

(USE o= %)

Find the radiug of a ring whose circumference i3 242 dm (use m=3 14

Hnd the circumference of a circle whose diameteris 44 dm (use m=3 14

Find the diameter of a circle whose citcumference is 66 dim (use I= E)

7
The radiuz of a circular park 13 63 metres. Find the cost of fencing it at

3 000 Tanzanian shillings per metre

Hnd the circumference of a circle whose diameter i3 13 cm (use m=3 14

Acircular pond has 75 cm wide footpath along its edge. A person walks 56
ot per step around the outer edge of the foctpath. In 354 steps, thia peraon
makes a complete round. Fnd the diameter of the pond (use m=3 143

Activity 4: Approxamating the area of a polygon figure

Cheerve the following Agures and then petform the tasks that follow:

(a)

(b)

i
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1. Count the number of complete squares in each figure.
Count the number of incomplete squares in each figure.

Approzimate the area of the given figures.

g W9 e

chare vour findings wath your fellow students through discussion.

The area can be defined as the space occupied by a flat shape or the surface of an
object The area of a figure i3 the number of unit squares that cover the surface
of the closed figure. Area is measured in aquare units auch as square centimetres,
aquare metres, and 50 on. For example; the rectanglein Fgure 12 1 iz divided into

12 aquare units. Thus, the area of the rectangle i3 12 aquare units.

Figure 12, 1: Sguears wrnts 70 a reciorigle

Il
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Hnd the approimate area of the triangle in the following figure.

Solution
To find the approzimate area of this tnangle, count

the complete squares and incomplete squares and
then, find the sum of the number of complete squares
and lgthe number of incomplete squares.

That 13, area of the triangle = MNumber of complete

squares + 1§ { Mumber of incomplete squares)

Lrea of the tnangle =4 + li (N

=44+35

=75
Therefore, the area of the triangle i3 approximately
7.5 aquare units.

@ Example 2

Hnd the approzimate area of the irregular shape given in the following figure.

Solution
Hma:hhmbaofmmmmmsmmms+%UWmhaofmmmmmmsmmmﬂ
_44+L
_4+2ﬂ®
=447
=11

The total number of aquare unifs contained in the given shapeia approzimately 11
Therefore, the area of the shape iz 11 square units.

Ji Hii “illu—
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Exercise 3

In question 1 to &, estimate the area of each figure in square units.

1_ : y

3. 4,
I \\x
'jl' o
‘II[ —
_.--*""rr.“ HHH""""'--—-._
) &,
Iy
@ .|
bt |

Inquestion 7 to 12, estimate the area of each of the given figures in square units
measured in centimetres square units. Use tracing papers to copy the figures.

(>
D
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Areas of rectangles and squares
Consider a rectangle 4 cm long and 3 cm wide. The area of the rectangle is
determined by drawing aquare units as shown in the following fjgure.

4 om

@ There are 12 centimetre aquare units in the rectangle.
Therefore, the area of the rectangle iz 12 cm®
Altenatively, this result can be obfained by faking 4 cm =3 cm = 12cm® which
iz length » width.

Thugz, the area of a rectangle = length = width.

Example 1 ‘

Hnd the area of a rectangle whose length iz 20 centimetras, and its width iz
10 centimetres.

Solution
Area of a rectangle = length x width
=20 cm x 10 cm
=200 cm®
Therefore, the area of the rectangle iz 200 cm=

N D
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Hnd the area of the following square ABCD
A 6 cm B

| L]

& it

Solution
If A represents the area of the aquare ABCD thern,
A= length = width
mince the sides of a aquare are equal, then, length = width. Let the length of
ABCD be |, then
® A=Ixi=1?
=6 ct 6o,
=36 cm®
Therefore, the area of a square ABCD 15 36 cm®

The area of a rectangle 12 42 cm® Find its length if its width 15 & cm.

Solution
Let the length be Jand the width be w, then the area Aof a rectangle iz
A=lxw

42 omF =1 =& cm

[ = 48 ¢m®
& Cm

=2 Cm.

Therefore, the length of the rectangle ia 8 cm.

I - i
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Area of a triangle

Activity 5: Determining the area

Individually or in your group, perform the following fasks:

1.

T a graph paper, construct APQR with base QR and an altitude from the
vertex. Pthrough O to the base QF and name it A
Through P and B, construct the lines parallel to OF. and PO, respectively,

which intersect at T.

Comment on the relationship between PQ and TE, PT and JF.

Cut out the tnnangle PTE and place 1t over the triangle POE. such that P
falls on B, E falls on P, and T fallz on .

Comment on the relationship between the area of the tnangle POE. and
the area of the tnangle FET.

Compare the total areas of the two tnangles, and the area of the rectangle
QPTE formed

. Identify the formula of the area of a triangle.

Postyour results on the classroom wall, and share them wath other groups

through gallery walk under your teacher’s supervision.

In Hgure 12.2, ABC i3 a triangle. AR is the height of the triangle ABC and BT
i3 the baze of the triangle ABC. Thua, the area of AABC i3 half the area of the
rectangle ABCD), that is,

Area of AMBC = 1 » AR x BC

W
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Figure 12.2: The friargle ASC
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Aimilary, consider the following right-angled trnangle:

A

E b C
AB i3 the height denoted by &, and BC is the base denoted by b The area Aof a
triangle iz given as, A= L base x height.

>
Thus, A = % Bh.

Hnd the area of the triangle ABC shown in the following figure.
A

I'_I

Solution
From the triangle ABC, base (&) = 5 cm, height (k) = 2.6 cm.
Area of a triangle = % xoB xR

:%xicm ® 2 6 o

=6.5 cm®

Therefore, the area of the triangle ABC i3 £ 5 cm®

9 l
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Find the area of an isosceles triangle ABC with sides AB = 10 cm,
AC =10¢cm, BC =12 ¢m, and the height AD = & cm.

Solution
From the given information, the following tangle can be obtained:
A
10 cim 0 cin
8 Cir
-
B C
12 om

From the triangle ABC, base = 12 cm and height = 8 cm.

@ 1
ﬂsreazﬁxbxh

%xlzcm ® 8 Cn

=42 cm?

Therefore, the area of the triangle ABC i3 42 cm=

The area of a triangle iz 45 cm® If its base i3 & cm, find its height.

Solution
Civen, Area = 45 cm® bage b= 6 cm, required to find the height A
Area of 3 triangle = % b wh
%xﬁcm = A =45 cm®
2hcom =45 cm?®

N D
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45 cm?®

8= 3cm

=15 cm.

Therefore, the heightis 15 cm.

Hnd the area of the triangle POE as shown in the following figure.

P

'3 cm

@ Solution
From the given triangle POE, base (&) =4 cm and height (&) =3 cm.

ﬂsrea:%xbxh

:lx4cm 3 cm

2
= & om=
Therefore, the area of the triangle POR i & cm®

The cost of printing a pattern in a cloth i3 250 Tanzanian shillings per square
metras. Find the cost of printing a right tangular piece of cloth whose base
iz 30 m and its hypotenuse ig 50 m

Solution
From the given information, the following tiangle can be obtained:

Il

L =R VR
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A
-
B 30 m C

Before finding the cost, firat we calculate the area of the triangular piece of
cloth. In order to caloulate the area, the height of the triangle must be obtained.
The Pythagoras theorem i3 used to calculate the height:

From the triangle ABC,

AB®+ BC?= AC®

A2+ (30 m)* = (50 m)*

A2+ 900 m2= 2 500 m*

AF= (2 500 — 900) m*®

B=+16001m?=2
A=401m.

Thus, the height of the triangle i3 40 m.
The area of the triangle iz given by

_1
A—z wh o=k
:%x?;[]m x40 m
A=6001m=

Mow, calculate the cost of printing &00m=, if the cost of prnting 1 m=is 250
Tanzanian shillings:

Let x be the cost of printing 600m=,

Cost of printing 1 m® = 250 Tanzanian shillings

Cioat of printing 600 m®*=x

_ Tsh 250 » 600 m*=

x
1 m=

= 150 000 Tanzanian shillings.
Therefore, the cost of printing the triangular piece of cloth iz 150 000 Tanzanian
shillinga.

~ I
||||E|
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Exercise 4

In questicn 1 to 2, find the area of each of the figures:

1. 2.
] ] || L
11 cm 3 om
1 [ ] 1 [
14 cm 3 cm

il |
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7. g
1% crn
] L]
L] 10 cm
10 cro
fzm
3.

11 cm

10, The floor of a room has a square shape of length 8 m. Find the area of
the floor,

11, Arectangular field 12 35 m long and 75 m wide. Find the area of the field.
12 Hnd the area of a triangle whosge base 13 20 cm and, heightis 15 cm.

13 The height of a triangle ABC from point A to a horizontal line BC i3 12
cm. If BC is 24 cm, find the area of the triangle.

14 Hnd the area of an isosceles triangle whose bage i3 10 cm and one of the
equal sides 15 13 cm.

15 The area of a rectangleis 880 cm? If the length of the rectangle iz 44 cm,
fnd 1ts width.

16, Arectangular top of a table iz 2 m long. If its areaia 3 96 m?, find its width

17 Thearea of a triangle iz 36 m= If its base i3 9.6 m, find its height.

1% Fnd the area of a triangle MNO with MN = 7.5 cm, NO = 13 cm, and
M NO = 90°,

19 The perimeter of a rectangle iz 144 mm. If the width of the rectangle iz
30 mim, find the area of the rectangle.

B ~
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20 Arectangle i3 72 mm long and 40 mm wide. If a friangle with a bage of
&0 min i3 equal to the area of the rectangle, find the height of the trangle.

21. Fnd the area of the right-angled triangle ABC if AB=4c¢m, BC = 5cm,
and AC =3 cm.

22 Arectangular box has the length of 10 centimetres, width & centimetreg,
and height 8 centimetres. What i3 the total area of the sides of the box?

Areas of parallelograms and trapezia

Activity 6: Kecognising the formula for caleulating the are

parallelogram

Individually or in your groups, perform the following tasles:

1. Chagraph paper, draw a parallelogram with vertices A B, Cand [, with
AR as its base.

@ 2. Consider line segment AE a3z the base, and construct the height BE.

3. Byusing a pair of sciagors of razor blade, cut outthe triangular piece BCE
atan angle of 907 by following the height of the parallelogram.

4. Hace the triangular piece BCE to the opposite side of the parallelogram.
IMake sure the triangular piece fita exaclty without any overlaps or gaps.
What did vou observe in task 47 What 13 the name of the resulting figure’
Identify the formula which vou can uze to find the area of the resulting
figure in task 5.

7. Use the formula you have identifled in task & to recognise the area of the
parallelogratm.

2. =hare you findings with your fellow students through presentation, and

make a conclusion with vour teacher
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Area of a parallelogram
Congider the following figure ABCT

D

A

&

Ares of AABD = %m

Area of ADEC = £ bh
Area of parallelogram ABCD = Area of AABD + Area of ADEBC

_lppil
=3 bh+ 5 bh
= bh
@ Therefore, the area of anv parallelogram = base « height.

Example 1

If ABCD is a parallelogram in which AB =12 cm, and the distance betwesn
ABand TDis & cm, find its area.

Solution
The area of the parallelogram can be obtained from the given information:

C

D >
\ 18 cm
AH S B

1% cm

1 . O

N D
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Area of a parallelogram = & x &
=12 cm xE8cm
= 96 cm=,
Therefore, the area of the parallelogram ABCD s 96 cm®

The altitude of a parallelogram is four times its base. If its area i3 1 296 cm®,
find its baze and its altitude.

Solution
Let B = base of the parallelogram
A= altitude of the parallelogram
A = area of the parallelogramm

Civen; h=4hb
A=bh
=bxdb
@ 1296 cm® = 457
1296 cm®_ 452
4 4
J33ACE = /B2
18cm =&
h=4b
h=4x18cm
fi="T2 cm.

Therefore, the baze of the parallelogram is 18 cm and ita altitude is 72 cm.

Area of a trapezium
Conzider the following figure ABCDE:

Il

L =R VR
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Atea of AABC = %bﬂ

Area of AACD = £ah
Area of trapezium ABCD = Area of AACD + Area of AABC

_Llopil
=3 ah+ 5 bh
=L@+
Therefore,
the area of any ttapezium = % xsum of the lengtha of the parallel sides x height

Example 1

Find the area of the trapezium given in the following figure:

o B C

5cin

A N B
™ 12 om "l
Solution
Hrea:% x (@ + B}

=1 #{Gom + 12 cm) x 5cm

[ N e

==—x18cm x5 cm
=9 cm x5 cm
=45 om=.

Therefore, the area of the trapezium iz 45 cm=

The area of a trapezium whose height is 2 cm, i3 236 cm= If one of its parallel
sides 1z longer than the other by 4 cm, find the lengths of the twro parallel sides.

N <
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Solution
Let @ =length of the shorter side,
b=a+4cm =length of the longer side

From the given information, the following trapezium can be constrcted:

A oI D
8 cm A =236 cm?
B a+4deom c

ﬁrea:%x(@+b}h

ESECmE:%x{a+a+4cm}x80m

_1
@ 236 cm® = 5 (2a + 4 cm) = Scm
236 cmE= (24 +4 cm) x4 cm

236 cm®

2a+4cm = o

2a+4cm= 59 cm

2a= (29 — 4icm
2-:1:% 1Tl

cm
4=
a=27. 5cm
b=027 54+ dicm
bo=maihy Sictl.

Therefore, the lengtha of the two parallel sideg are 27 5 cm and 31 .5 cm.

I
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Exercise 5

In question 1 to 10, find the area of each fgure:

1 2.
: 9.4 m
o ]
- =
g
10m !
=
i_l
3 .
a0 tntn
3 S5 frim .
: i L] -
=
‘g B
["\-\.
® = &
> > o
47 torm 40 rmin
5] &
>
2 m 5
& cm 4 cm E
a
43)11 - Ctr )
13 cm

0
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2 ctn

30 mtn |

® 11 The area of a parallelogram iz 154 aquare centimetrea If its height i3 22
cenfimetres, find its base.

12, Find the area of a parallelogram wheose bage 12 21 centimetres, and ite
height i3 13 centimetras,

1% Hnd the area of a trapezium whoae parallel sides are 14 centimetras and
& cenfimetres long and its heightis 20 centimetres.

14 The height of a trapezium iz 12 cenfimetres. If one of the parallel sides iz
20 centimetres, and the area of the trapezium i3 260 aquare centimetras,
find the length of the other parallel side.

15 The height of a parallelogram 12 160 millimetres. If the area of the
parallelogram 15 25 600 aquare millimetres, find its bage.

16 The area of a trapezium 18 3 000 square millimetres. If the parallel sides are
300 millimetres and 150 millimetres long, find the height of the trapezium.

17, Agrazing field in a shape of a parallelogram has an area of 14 400 aquare
metres. If the perpendicular distance from the baze of the field i3 T2 metreg,
fnd the length of the bage of the field.
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12 A trapezium with the height of 60 millimetres and the base of 20 millimetres
has an area of & 000 3quare millimetres. Find the length of the other side.

19 The area of a rthombus iz 64 square centimetres. If the height of the rhombus
i3 6.4 centimetres, find its perimeter

200, And the area of a rhombus whose baze 13 100 millimetres, and its height
iz 84 75 millimetras.

Area of a kite

Activity 7. Determining the area of a kite by usi

Individually or in groups, perform the following tasks:
1. Obtain four kites of different sizes and measure their dimensions.
2. Divide the kites into other shapes such as triangles, rectangles, andthe like.

3. Tsing vour ruler, measure and estimate the areas of the resulting shapes
in task 2.
@ 4 Share yvour answers with other members of your class and discuss.

A ldfe i3 3 special quadrilateral in which two pairs of adjacent sides are equal.
Congider the following Kte POES, with diagonals PE. (@) and 05 (B):

.
] Jirs
E AE P
=
O0= 8= 2 =L PR-a
Areaof a Kite = Area of APQJE + Area of APSE
Meaof&PQR:%xaxé—?
Hreaof&PSR:lxa xé
2 2

J “ iillll_
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Thus, area of the kite = Area of APQJE 4+ Area of APSE

1 1 b_ab | ab
FXAXs+FXaAXz=T+ ¢
_2ab
4
=@
2

Therefore, the atea of a kite = %ai:a

where 2 = length of a long diagonal of a kite
b =length of a short diagonal of a kite.

Hnd the area of a kite whose long and short diagonals are 22 centimetres, and
12 cenfimetres, respactively.

Solution
Civen, a=22cm and 5=12 cm.

Area of the dte = %ab

—lxzzcm x 12 om

S 2
=132 cm?®
Therefore, the area of the kite = 132 cm®

a

The area of a kite 12 126 aquare centimetres, and one of ite diagonals 18
21centimetres long. Find the length of its other diagonal.

solution
Civen; area of the kdte = 126 cm®
Length of one of ita diagonala = 21 cm

Area of the ldte = %ab

126-:31112:%;-(.:1}(21 o

126 cm® =2 =21acm

N Ml
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_ 252 cm®
4= Slm
a=12 cm.

Therefore, the length of the other diagonal is 12 cenfimetres.

Exercise 6

1.

Find the area of a kite whose lengtha of diagonals are 3 centimetres and
10 centimetres.

2. The diagonals of a kite are +/10 centitmetres and +/5 centimetres. Fnd the
area of the kite.

4. Thediagonalsof a Kiteare (2x+ 1) centimetres and %centimetres. Expreas
the area of the kite in a simplified form.

4 Hnd the area of a kite, if the dimensions of its diagonals are (x 4+ 2) units
and (x — &) units.

5. Twoequilateral triangles with sides of length [ units are connected ao that
thew share a side. If each triangle has height & units, express the area of
the formed shape in terms of A

& Drawa kite of diagonals 4 centimetres and 12 centimetres long, and find
its area.

7. Hnd the area of the following Kte.

4 cm ; Od F
— . |
b 3 cm !
Area of an enclosed circle

Activity 8: Recognising the area of an enclosed circle

Fezources: Manila paper or other piece of paper, pencil, a razor blade or a

pair of scissors, a pair of compasses, a ruler, and a pen.

Individually or in your groups, perform the following tasles:

1.
2.

[iraw a circle of a convenient radiug on a manila paper.

Measure the dameter and uze it to calculate the circumference of the circle.

~
i
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Frotn task 8, vou might have obaerved thatthe length of the rectangle constructed
iz half the circumference of the circle. Also, the width of the rectangular shape
13 the same as the radiua of the circle. Thus, the area of an encl ozed circle can be
obtained by calculating the area of the rectangle constructed.

The area of the parallelogram in Figure 12 4 can be determined by multiplying
the base by its height.

| | WAT IZWATECE 07 O8I wd 230 @

3. Cut the circular plane shape from the manila paper. Divide it into twelwve
equal parts as shown in Figure 123

4. Carefully, arrange all the parts to form a rectangular shape as shown in
Figure 12.4.

5. Measure the length and width of the rectangular shape and record your
results.

&, DInwide the circumference of the circle you obtained in task 2 into equal
patts, and then compare your answer with the length of the rectangle.
What have vou ohserved?

7. Diwide the diatneter you measured in task 2 by & to get the radius.

2. Compare the radius in task 7 with the width of the rectangle What have
vou observed?

5. Find the area of the rectangular shape by using the length and width vou
have obtained.

10, TTse any alternative method you know to find the area of an enclosed circle.

11, Share your findings with the rest of the class through prezentation, and
tnake a conclusion with your teacher.

514
7 2
N ALY
o) NSNS
Figure 12 3: 4 circle divided into Figure 12.4: A rectangular shape
twelve equal parts
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In Figure 12 .4, it can be noted that,
Height = radiua (#),

Bage = % (Circumference of a circle)

—lxz.m"

T2
= ar.
Thugz, the area enclosed by a circle in Figure 12.3 = base < height.
Area =gr xr
= qr® agquare units.
Therefore, the area {A) encloged by a circle of radius #1s8 given by A= 0=

Fnd the area enclosed by a circle whose radiug is 7 cm (use =3 14).

Solution
Civen; the radiua =T cm, =3 14, required to find an enclosed area:
Area = ar®
=314 7 cm =T em
=153 86 cm®
Therefore, the area enclosed by the circle i3 153 86 cm®

2

The area enclosed by a crcleis 616 mm?® Find its circumference (use qT= T)
Solution
Given the area A = 616 mm*=
Area = mr®
616 mm*= = %?—2 w2
_Bl6 x 7
22
7<= 196 mm®

WrE= 198 mm?

7= 14 mimn

PE tmmn®
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Circumference of a circle (T = 2ar

szx%xlé‘rmm

C =22 mim.

Therefore, the circumference of the circle i3 22 mm .

1. Find the area of the shaded
region in the following figure
Mge =314

—

3.3 cm m

2.6 cm

, — A

~—

2. The following fgure shows

a circular fishing pond with a
diameter of 147 metres. Find
itz enclosed area (use x=3.14).

147 m

%2 Find the enclosed area of
the following shaded semi-

circular strip with centre O
fuse w=73.14.

Pl T
e \
i Sy
fi .Y
4 om 0 4cin
1 e -

4 Inthefollowing figure, Oisthe
comimon centre, f AO=AB="7
centimetres, find the enclosed

area of the shaded region (use

m=314)

B

VT4
.
¥
=]

)

Il
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5. The following figure i3 formed 2 Find the enclosed area of the
by three gemi-circular figures. shaded region if the width of
Find the enclosed area of the the shaded part iz 3 centimetrag
shaded region (use w=13.14). (use m=314)

/Q.\
_.-""'-—:-'H“x Vi — LY
£ = — \‘\\\ fi cin
]
24 cm 12 ¢m \@/
M N P
5 The enclosed area of a circle

& Arcs AD, BE, FB, and AC are ig 616 cm® Find ite radiue
gemi-circles. Find the enclosed (use = %)
area of the shaded region

(use w=13.14). 10 Find the circumference of a

circle whose enclosed area is
2464 cm® (uge =3 14).

£ — N 11. The circumference of a circle is
/ e = 1) 2 um : L
— A ¢ E £6 decitnetres. 2gnd its enclosed
D2 L‘mF B : Eﬂ C"LE; area (use o= T)
LY &
M ¢ 12, Find the enclosed area betwreen
~— two concentric (samne centre)
T If Oiz the centre of the circle, crcles of radii 109 centitnetras
find the enclosed area of the and 14 centimetres (use m=3 14

shaded region (use m=1314).
1% Hnd the enclosed area betwreen

two concentric crcles of radii 21
,/&\\ cenfimetres and 14 centimetrag
F A\ fuse x=73 14
]
| 0 14 Hnd the enclosed area of a circle
T of diameter 154 millimetres (use
a=314

~

il
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15, Hnd the enclosed area of a circle

of diameter 220 millimetres

(USE o= %)

16 Find the enclosed area of a
circle whose diameter 18 1005
decimetres (uge x=3.14).

17, The fioor of a circular water tank
hasa radius of 3 S metres. Find
the encloged area of the floor
Uzex=2314)

12 Find the enclosed area of a
circle of radius 35 centimetres

(USE o= %)

===

19 Find the encloeed area of a circle
whose diameter i3 700 metreg
fuse =314

20 The enclosed area of a circle

iz 9 856 mm?*. Find its radius

(USE a= %)

21 A chord of 48 centimetres 13 7
centimetres from the centre of
a circle Calculate the encloged
area of the cirle (use w=3 14

1. Avperimeter i3 a total length of the sides of any polvgon.
2. An area iz the number of unit aquares that cover the surface of a closed

figure.

5. Bome units for measurement of area are;

(a)  Square millimetre (mm®)
(b} Sguare centimetre (cm=)
() Square decimetre (dm®)
{(dy  Square metre (m?)

ey Square decametre (dam=)
(f)  Square hectometre (hm®)
g1 Square kKlometre (km=)

4 The following are the formulae for caleulating areas of some shapes:

(a)  Area of a rectangle =
by Area of a aquare =
{1 Area of a triangle =
(d)  Area of a parallelogram =
(e1  Area of a rhombus =

length = width = .

length of a side aquared =
% = base x height = %bﬁ.
baze x height = Bh

bage x height = bR
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{f1  Areaof alkite = %ab, where a and b are diagonals of the
kite,

{2y Area of a trapezium = %{a + BEh .

(hy  Area of an enclosed circle = &r® or ﬂf .

5. The perimeter of a circle 18 called a circumference.

- - - _ Circumference
& The value of pi (m) i3 obtained by or = Diameter

Revision exercise

1. Hnd the perimeter of a triangle of 2. Find the area of a rectangle which

sides & centimetres, 9 centimetres, iz 24 metres long, and 20 metrag
and 13 cenfimetres. yride.

2. Hndthe perimeter of a rectangle 9. The width of a rectangle 1g 40
of sides 21 decimetres and width centimetres. If the area of the
19 decimetres. rectangle ia 1 700 cm®

a) find the length of the rectangle.
@ 2. Find the circumference of a Eb:;' find th &l et fﬂgﬂl

arcle of radive 154 centimetras mta le perimeter o ©
(use =13 14} Geme

10. The length of a rectangle 1s

4 Find the circumference of barice its width. If the area of

2 C_ifde of diam%t,fr .= the rectangle is 800 dm? find its
demmetres(use T= T) length and width.

5. Thecircumference of a circle is 11. Find the area of a parallelogram
176 centimetres. Find the radius whose bage iz 12 centimetres, and
of the circle (use m=3.14). its height is & centimetres.

©. Find the area of a triangle 12. The area of a parallelogram is
whose base 13 13 centimetres, 105 dm? Find the height of the
and its corresponding height is parallelogram if its base is 15
4 centimetres. decimetres.

7. Hnd the area of a right-angled 1% Fnd thearea of a trapezium whosae

triangle with the height of 10 parallel sides are 9 centimetres and
decimetres, and the base of 24 13 cenfimetres, and itz height i3 11
decimetres. centimetres.

I < —
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14 The area of a trapezium i3 660 m® Ifits heightis 40 metres, and the length
of one of the parallel sides iz 11 metres, find the length of the other side.

15, Hnd the circumference and area of an enclosed circle of rading 20 decimetres

(USE o= %)

16, The area of an encloged circle 13 5 400 cm® Find its rading (use m=3 14

17. Find the encloged area between two concentric circles of radin 100
millimetres and 200 millimetres  use o= % .

12, The area of a kite is 96 cm?® If one of the diagonalsis 16 centimetres, find
the length of the other diagonal.

19 Hnd thelength of side 57T, if the perimeter of PORSTU 18 380 centimetras.

U &7cm T
67.5 cm
P 3
@ 32 cm 672 em
Q 63em R

20 January purchased a plot of width 120 metres, and length 360 metres. If
he wants to build a fence around the entire plot, how many metres of the
materials are neaded?

| Project

TWotls in your groups:

1. Collect a rectangul ar board, nails, a hammer, a pencil, a millimeter tape
measure, ameter, a ruler, and coloured threads.

Taing coloured pencils, draw squares on the board.

Hammer nails to every corner of the square.

TTaing the coloured threads, form as many polygons as yvou can.

ok 2 e

Heow could vou find the area of each figure on the gechoard?
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Answers to Odd-Numbered Questions

Chapter Two

Exercise 1

1. @)

(b)

Exercise 2

1. (a)
(b
{c)

(d)
()

(£
3. 9999
7 @)
(b)

(c)
(d)

| | WAT IZWATICE "0 0N ekl 37

2 100000000 428 = 10000000 + 5 » 1 000 000 + 1 » 100 000
+T7x100004+6 =x10004+9 =x1004+5 x104+2 =1

8 x 100000000 +6 = 10000000 + 2 » 1 000 000 + 5 » 100 000
+5x10000+4=x1000+9=x100+1 x10+7 =1

3 100000000 4+0 = 10000000 + 6 » 1 000 000 + 9 » 100 000
+4x10000+0=x1000+6=x100+8x10+1 =1

FI2 241765 (b) 549 847 549 (¢) 205020 435
742 479 762 (b) 07 098 054 (o) 420 999 909

=iz hundred seventy-two million one hundred ninetythousand eight
hundred and afty-four

Two hundred thirty million four hundred and three thousand two
hundred and four.

m Fv-eight million seven hundred seventy-five thousand one hundred
and forty-aiz.

Eightv million six hundred ninety thousand and four hundred.

Four hundred fiftesn million nine hundred sighty-twe thousand
seven hundred and four,

Mine hundred million.
50111

100 000 one hundred thousand

999 999 nine hundred ninety-nine thousand nine hundred and
ninety-nine
100 000 000; one hundred million

599999 999 nine hundred ninety-nine million nine hundred ninety-
nine thousand nine hundred and ninety-nine

@ R



9 (2) 348740830  (b) 905899 572
(c) 346850847  (d) 49 206 D51

./

Exercise 3

1 (a) Even: 2, 34, 36, 40, 42 44 46 48, 50, 52, 54, 56, 58, 60, 62, 64,
66, 63, T0.
(b Prime: 2, 17,37, 41, 47, 53 59, 61, &7
(c) Odd: 9, 15 17, 25, 37 39, 41, 45 47 49, 51, 53, 55, 57, 59, 61,

63, 65 67, 69,
2 2
5 Even «—} 1 i f »
2 4 6 B
Odd <«—1 f | I f—
1 3 5 il 9
Prime <€—] f } } »
@ 3 5 wad 7 -
Exercise 4
1. 258 988 898 5. 263 517 478 5579 2032 054
7. 529 275 593 9. 615112 101
.
Exercise 5

1 P35 536620 3 235612 S 6854 7 TB1L5R3 0 96523

-
Exercise &
1. True 3. Ralse 5. False 7601 166 QBT 295
' o’
Exercise 7

1 17523184 5170 5. 492651 To24124 S 9852532
4

Il

L =R VR
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Exercise 8
1. Tsh1021200 3. Tsh 1342 500 5. Tsh 248 637 500
7. 29380 carrof seedlings 9. Tsh 1 637 500 11. Tsh 27 882 000
1%, 65824 iron sheets 15 Tsh 564 550
=4
Exercise 9
1 U LA L A L A 300 TR T T

5. EHEMIMIMI N2 N2 K2 W2 T T
7. AMEMIMIMIHZI NI NI I I O xS
5 @ 2and3 M2and3 () 2and3 (d)3 (e)2and3 ()2, 3 and 7
11. 1,2,3 56 10,15, and 30

L e e R e e e, s e 25
15 1,23 46 and 12

"y
@ Exercise 10
1. 120 3. %60 S 225 728 9. 144
11. 2250 13 120 15 252 17, 100 minutes "
Exercise 11
1. 3 314 502 7.8 9.8 11. &
13, fa) 21 by 36 fcy 120 15 &cm -

Exercise 12

1. (@ (=) (b} (=
(c) (=) (d) (=
(=) (=) (f) (=)
(g) (=) (h) (=)
1) =) @ =

2. John is taller than James.

I e
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4+ A A
Sy == T = - 0 = D
T T
&
1 =t — = - — - —_ & = I
_ _ ! b Y =] H —— b k]
@
—
o |
- - - -+ e~ |
$o = T T~ T9 | tn +n
-
Lo | 9 =+ THEEEN—
Bl - WD 4 T | -+t =+ —
=+ o _ _ x _ A
= L —
4 £
a |
0 . — ey e 28]
e =t -+ + - . =4 — - _
B 7777 i ©
e __m
—_— = -+ Yy = =
— i -+ v Tl 0 T2
— - b | I I ﬁ Qﬂ_
— .
- . 4.4, Yy A
o 3 Al I 0
B TT TY T TY 11 I — | =
_ _ a il
4= L1 _ 4o L +
i =t
=+l —+ -+ =2 = 4l o) F]
_ i i i ) |- b & z ;
1 — 1 1T i F—ﬂllu-- —_ — _n—a a
Y Y Y Y Y Y g 2 o o _ o _ o 3
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5 <— i | } { } i t —>»
-1 0 | 2 3 4 3 6 7
7
I >
4
3 3 i
I >
Therefore, 7 -+ =13
7. 224 9. 48 11. - 18 13 11 15 144
- oy
Exercise 15 .
1' /m
-« | | | | . - . b
=1 0 | 2 3 4 3 o 7
Therefore, 3 x2 =&,
2,
-3 —3
@
-« | { } { 4 | 4 —>
-7 -6 -5 -4 -3 -2 -1 0 1
Therefore, -3 x 2 = &,
a "'\/—\/—\/—\
-« | | ——>
0 2 4 6
Therefore, 2 =3 =6,
7. 12 2.1 11. = 15 & 295 15, 1705

[ S S

Revision exercise

1. Tsh1229000 3.2

5. (@ 987654221 (b) 123 456 789

7. @ 327900 (b) 837 408 250
@) 267175178 @) 1253

i e
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3. 726 packets POy S Tares () 72 (d) 14
13, (@ 240 (b) —100 (c) 24
15 (@ 15 by 5 17. Poaitive (+)
19. (@ 26 (b) — 152 ©) 369
i o/
Chapter Three
Exercise 1
1. {a) by (c
1 1 1
g 2 5
@ @ (@ ®
1 3 ' 3
4 5 4
) ‘ ‘ H
%
g
i, N A
Exercise 2
1. (2) (i) and (ii) (b) (iii), (), and (v)
@ H ®E %2 oF2
0ZE 0% 0P oW
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Exercise 3
1. PFroper fractiona: (a), (b, (o), (£, (g, o, 1), (), (), and {o)
Improper fractiona: {d), {e), {13, and {m)
Mized numbera: (n) and (p).
The equivalent fractions are: (f), {g), (1), and ()
4 In figure ABCD, ashaded partis one third and in figure EFGH, a shaded part
18 one quarter.
i 3 9
5. Theyare quuwalent = e |
7 - ! I I ; I I + I I + | -
1] 1
1 1 8 776
SV REE Lt © olyz @ lyger v
Exercise 4
1 3 3 16 64 81 18 84 71 11 16
b @Wggs Wagoage Y9nagrs Ymsa
3 30
3 (ajl 15 greater than =+ sed it} 1 == 13 greater than —= I65
® 1 1 1 1
3 A 1 718 less than 3 5 it =18 less than 2,?
S =
Exercise 5
1 5 10 10 12 24
1l 5 3 5,?. 3. 11 T = orl,?. g, 1235
7 1 5 17 i 1 248 3
11. gorlg 13 85 15 15 17 Hoﬂzl 15 55 Of 735
W vy
Exercise &
3 19 5 &
1 T 3. v 5 57 7 2?
1 7 13 5
9. 31 11 3§ 13 IDE 15 39
vy
Exercise 7
4 9 1 2
1l i 3. 35 3. i T 5
9. & 11, 14 13. 9 15. 71
3 A

W
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Exercise 8
1.
1,3 _3 .1
7351797
3
4.3 12
5540 “'10
a.
1.7 7
=ws = 4 or=
) 14 2
-
@ Exercise 9
3 4 3 3
1. 21 314 a3 49 7. Eorlg =) 5 11. i5
16 1 37 8 2
13 Tor5§ 15 & 17. 4% 19 4 21 §or Eg
- 4 -y
Exercize 10
7 1 26 a
27 2 36l 46
7. Er::r 1E . ﬁ-::u:r?>m
—
Exercise 11
1. 1044 cm . 13%1{3 5. 184 packets of aweets
7. 126 gm 40 cm
-
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Revision exercise

17 7 1 29 14 31
1. 1[jor11[j 3 1§ 5. Erc:urlE T 255
17 1 3 5
9. 113 11. 2? 13 21 15. 83 kg
1 - _5 _1 _ 35
17 22? hours 15, Chemistry = 3 Hiatory = 3 French = VA
Sl imile e 15—9

Chapter Four

Exercise 1
1. {a) Four point one two eight.

(b} Three hundred and sixty-seven point zero one.

() Fotty-three point four five six eight

® 1 1 1
3 @ 2x10+3 ><1+(1><m) (Dxlm) (Sxmm)
1 1 1 1
®  4x1+ (Sxg5)+ (2 xq5) (0% rom) + (1 % o600)
i A,
() D><1+(’?><1D)+(2><1m)
@  Txl+ (4 x 11_0
Y. Vv
Exercise 2
1. (&) 0125 {by 08333 ) 0235294 {dy 0.25
T 1 1 i, W LS Ly - () 0.142857. .. (s
Exercise 3
19 1 7
1. @ o b IIDDD ) 11 —== ] id) 59
3 31 241 4

3 @ g (b) 25 © £ @) 23

I

| | WAT IZWATICSE "0 0N ekl 393

'iii_

@ R



9 17 93 43 97 217
5.0 (a) 50 (b} =0 (o) 100 (d) 500 (e)m if) =000
7 @03 08y @03 @oi (e 03538481
-
Exercise 4
1. 757 5. 47028 5913 T.o401 91304
-
Exercise 5
1 Taln 305 a0 0105 To21352 9. 54 5616 11. 22
-
Exercise &
1
@) 16
L L T L A e L A T I
0 1 2
® l
1.6
(b) 492 4‘1"2
B T T S
4.70 4.80 4,910
(@) 2235 2‘2135
—
2.210 2.220 2.230 2.240 2250
(dy 63
B e
4 5 a T 7
e’ 6.3 )
Exercizse 7
1 0125
3, fa) 0375 (b 0625 ) 1
o, 200 people
. . -
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Exercise 8
1 (@) 60% (b) 50% (c) 25% (@) 50% (e) 96%
@ 105%  (g) 325%  (h) 5667% (1) 875% (i) 44.4%
LT L3 L1
3.0 A 50 iy 035 (b (1)15 i) 06 () (1)4 i) 025
@) Oz () 016 @ Gz (015 O 05 () 00
@ 04 () 002 (M M4 ahood o @E 4y oo
a0 ' 30 ' a0 '
5. 5% 7. () 7820% (b) 340% (o) 400% (d) 75%
: oy
Exercise 9
- 1 1 1 1 2 2
Fractions 7 i 15 75 3 I
Percenta ges 50% 2%% 10% 5% 55%% 75%
@ Decimals 0.5 0025 01 .05 0.6 075
3. He had 40 000 Tanzanian shillings.
vy
Revision exercise
1. (@) two thirds or two over three
{5} three over five
() one over ten
3 0.048
. (a) 025 (b 1.83 () 0.2
T @ 2 O (b) o
' 3 53 339
2. A0 Fa
11. 0125
13 52 %
=

m I
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Chapter Five

Exercise 1
1. fa) 35 cm (b1 3.5 dm
3 01lm
3. {a) 0.375dm by 00375 m
7 {a) 0.9685 hm {b) 009685 kan {C) 9685 cm
5 {a) 20 metres {by & metrea; 20 dm i3 shorter
11. {a) 687.5m (b) 6280 m {c) 286800 m {d) 862 m
(e) 63.75m f) 862 m {(g) 0.021008m (h) 105m
13 8750000 m, 8750 m, 18.75 m, 0.000875 m.
15 70 metres 17. 3 500 m -
Exercise 2
1l 22m3dmécm 3. 21k 23 dam 9m
3. 26m6dm 4ecm T 24 km 25 dam 4m
9. 24m2d4m24mm 11 {(a) 1487m  (b) 233 km (o) 89.02m
Exercise 3
1 1I0kméhm Sdam 3. 9dmScm 5 8mSdm
7. 1km 918 m 9 dm 9. 9 9 hm 8 dam 11. 019 m
=
Exercise 4
1 170 m 52 cm 3. 137 dam 5m 5 58dm 3 cm
-
Exercise 5
1 @) 10.1m by 2.01m () 25m
(d) 28001 m e} 3700 m {f1 12755 m
3 19 pieces, DO00E6 m 5 300 freeg 7250 cm
A

®
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U =R VR



i |

Exercise &
1 ay 30000 g {by 30000 000 mg
3. 2000 g 5 0006 kg
7. {a) 360 hg {b) 360000 dg () 3 600 dag
9. 820 kg

v/
Exercise 7
1. 23 g 3dg Ecg 3.26g 6dg deg
5 2% hg 2dag 1¢g T 24kg 26dag 4¢
g, 24 kg 248 24 mg
_ _/
Exercise 8
1. lg &8dg 3. 9hg 1dag 5 901 g Tdg
T 1dag 90dg 5% mg 9. 4hg Fdag

o
Exercise 9
1. 210t 3137 dag Sg 5 2Bdg 9cg
. 961 kg 800 g 9 647 kg 240 g

. o/

Exercise 10
1. a) I0gldg by 2gleog 2. 15 3poonsof sugar 30120 ¢

-

Exercise 11

1. {a) 0630 hours by 1737 hours {cy 1520 hours
{d) 1053 hours {e) 2250 hours {f1 2145 hours
3 (a) Twenty minutes to nine at night.

(b} Eleven minutes to twelve midnight.

() Fifteen minutes to 3ix in the evening.

(d) Twenty-four minutes to seven in the evening.
() Che o'clock in the night

4

11,
Hiihr
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Exercise 12

1 336 hours 3. 8784 hours 5. 18 840 hours
7. 17 544 hours 9. 672 hours
11. {a) 432 000 5 (b) 6048003 {c) 432005

v
Exercise 13
1 9 hra 16 min 3. 17 hrs 58 min 24 sec
3. 17 hrs 57 min

=
Exercise 14
1. Anna by 0.05 litres 3. 20 bottles
3 a) Tocows ity 11 700 Tanzanian shillings
: vy
Exercise 15

@ 1. (b} millilitre idy litre (e} klolitre
3 {a) 48 litres by 3 600 litres ) 5.64 litres
3. There are 10000 ¢clin 1 hl
St _

Revision exercise

1. Slkgldig 31 tonne 993 kg

3. &ml5cm 7. 59593 dam

9. fa) Lkgs0g (b)) O8km4dm i) 4min20s
11. 52 years 13. 92 days 15, 494 4 ko

17 Yes, it can 11t the length of a shape, the length of the space leftia 8 mm.

4
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Chapter Six

Exercise 1
1 () =000 (by 12 000 () 14 000
(d) 101 000 ey 18 000 (fy 2350000
g &1 000 fhy 10000 1y 1235000
3. {a) 30 {by 20 ) 30 {dy 10
ey 0 (fy 30 (g1 20 (hy 310
a, 237000
7. (a) 157 8823529 =157 9 by 1003255814 =100
() 03 iy 2945=2545
3. {a) 5229341
(b & .8 & '.9 _3 5 1
Hundreds Tens Ones | Tenths  Hundredihs Thousandths | Ten
@ thousandths
(s} 1) 68853 i) 6289 (i) Jo0
— 4
Exercise 2
1 1200 2.0 4200 5750 FooE00 9. 083
11. Tshl 200000 13 @y 01 (b &0 (o) 2000000 {dy 3 (=) 500
"
Exercise 3
1 0285 3020 50107
T a) 1.923 by 0714
3. {a) T12 000 by 247 () 133 idy 102
11. fa) T.333 by 78 () 04896

I
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Exercise 4
1. () 0.08 (b) 5.07 () 1.70
(d) 0.72 (@) 12.05 (f)3.35
(g) 361 (h) 0.01 i) 7279
3. fay 3.1 by 0.7 (o) 2507
(@) 0.1 (&) 0.7 (f) 10.4
a. 18.03
e @) 00028  (B)2004 (0172
(dy £.010 ey 2.1
9, (a) 4 (b) 7 (c) 6
vy
Revision exercise
1. (al 8.65 thy 1.05 (o) 034
@ 3178 (@) 1967 () 045
3 @ 5000000  (b) 5268000 () 5267900
a. 2800 7. 100 9. 3582 11. 240 13, 252
@ 15. (a) 26.5 (b 86.46 () 90 (dy 86
17 @ @ 178 i) 171 (i) 2.0 (v) 0.0
(b) () 2375 () 2308 (i) 0.05  @v) 0.08
19, (a) 0.69 (by 0.95 () 0.09
R s R
. W >
Chapter Seven
Exercise 1
1. 3 line segments
3. (@) BA () DA AC DC
3 Thete are 16 line segments.

e | S S ) N B B ) = N | = I = A [ )= il = T =

Il
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" (a) 3 line segments (b1 & line segments

() 10 line segments {d) 15line segments
5 (a) Aray haz one end point

(b Aline has no end pointa

() Aline segment has two end points
11. Flat surfaces: {a) and (o) -
Exercise 2
1. Chtuze angle 3. Rightangle (30 5 Acute angle
T Acute angle 2. Ubtuse angle v,
Exercise 3
1. (a) Reflex angle (b1 Chtuze angle

R
M
@
150°
(0] -
o 'I = N P
300 P
(s} Acute angle (d) Eightangle
A
EL
ane
B = - L—| =
C I

3. {a) 97° {by 330° 5. y=130°
7. y=80° 9. y=30°

W Il
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Exercise 4 DO NOT DUPLICARE
1. 2.
A
g 155°
45!} G’ l‘r[ -
= ] {I: .
5 7
L
%I
1507 1207
= .
| (0] M NI
3.
A
@
a7t
B -
S et 4
Exercize 5
1. 2 lines
3 L L 5
- e ' -—;,%
- 5 "
1 : \ M
‘ k—58cm| ——
-t A } } B o J'_\:.ZHC
Therefore, AR/CD so that BCY/AD
o
@' 1 |||I|
1| i
@ AR

| | VAT IZWATICE "0 ONZ k] 20



|| — T ®

]

Exercise &
1. {a) Yetrtically opposite angles: aand ¢, Band & Rand f, eand g
(b Corresponding angles: hand & ¢ and 2, g and ¢ fand &
(s} Alternate interior angles: ¢ and ¢, fand
{d) Alternate exterior anglea: Aand & aand g
5
L ] D
Angle LN = 120"
120°
]' -
| | E | |
| 1 1 |
A B
e 8 cm —_—
s ¥
AB=8cm AE=EB=4cm
P Scm R
{a) UE =2 %cm (b) PQR Gl
9. o ="70°
11. {a) x=35° h=120°z=25°
(b} x="T0° =85 k=25°

W i
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Exercise 7

1. mcalene A (a), (b, (d), and ()
lgosceles A (chand (1)
Equilateral A : MNone

Acuteangled A (@), (b, (), (d), and ()

Chtuze angled A (d)
Fight-angled A {e)

2 10 vertices, Ubtuze triangles: ASTE, ARXE ARCY, ATV, and ASY Y

A

Exercise 8

= AT = 4 om, the otherside
7

ape

-

1
A "4 em C

The baze angles measure 45°

3 POR = PRQ = REQ= 60°.
R

5 om 5 cm

5. The type of the tnangle 12 acute

triangle and a scalene triangle.

A

() X¥Z=80°YZ=45cm

. 4
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Exercise 9
1. 2.
D N C
’ B § om C
70°
4 em goe
4 cm
) 70¢
A Sﬂnjr B A D
AD =6 cm
o, x=33cm, y=2cm, 20E =20¢

Exercizse 10

1. (a) Eadiuz = 4 cm (b1 Eadius =38 cm
@' 3.8 cm
() Fadiuz=52 cm () Fadius=07cm

W O
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A
'L"!

P
The shaded regions represent: Arc AB= AP iz called minor arc.
St ot ) e Arc APB= APE is called major arc o
9.

Revision exercise
1. Apoint; atip of a pin (d)
Aray; a ray of light (a)

® Aline segment; a ruler’s edge
{by A aurface plane; a top of a
table ()
3 (@ a= ADBand ABC=c+ 4 - .
(b) DBC = d POT = TQR= 120¢
© ADC=a+b PQR. = 360° - 120°
. = 240°
) 8D =2 11. 40D = 1307, COB= 130,
(e) ABD=c BOD = 50°

5 (@ BEand ACor ABand BCor | 13 p = 75° ¢ = 105°
AE and EE, EC and CE
(b) a=48°
(c) AEB=90°

15 Semi-circular arc
17 ¥es

19 Allangles of aquare are equal (50°

. 4 . . each) while angles of a thombus
7. EDG and GDH, EDFand FDH are not equal. All diagonals in a

aquare are equal while diagonals
in a thombus are not equal.

21, a=40° b=120° ¢ = 140°
g

E— 'r
||||”E LI
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Chapter Eight

Exercise 1
1. {a) Sn4+3k+2%
{1} There are three terma.
(T P 2 0 W O ) 6= L2 ) O e SO 1
coef ficient of xi3 2.
{5} fx—3y-51
{117 There are three terma.
{i1) The coefficient of x i3 &, the coefficient of v 13 — 3, and the
coef ficient of 718 - 5.
©) ID%x
(1) One term.
(i) The coefficient of x i3 10}—1.
3. 8y 5 —4w T En 9 6k 11. y+1
@ 13, -12 15 29 17 118 19 =50 2l =386
Exercise 2
1. 25x 4+ 30 + 20y 3.4p - 105 +6
3. ar —Tbr+9cr T 1oax + %ay — 9az
9. 12abx — daby — 14abz 11. 10ax + 5bx + 15¢x
13 — 10mp + 167G + 61 15, Barr — 168min + 400w
17. 12aiy — 28100 19, —6ax + 2ak
21. ax +nm — 202 23 A3a-2b+0)
25. S(a+4b-20) 27. 2a(2t — 3r + 4m1)
29, 2abp —g+4r-"35)
v
Exercise 3
1 12k —20 3 04p -3 5 2x -3y
Ly _ a+3b 34y +28
7. 2&:: dc 9 5 11. 1= .

W
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Exercise 4
1. Sx =20 3214+ x=125 5. 99 -x=£3
?. 2rx+8=3x-17 9. 9x+8=4(x+8) -
Exercise 5
1. x=13 3. %=5 5 x=61 7 %=6
9. xr=10 11. x=10 13, :c:?)% 15 x=10
_
Exercise &
1. 12 vyears 3. 18and 19 S0 x=50" (b)) x=28°
T v=10 9 m=Z2E orm=20 11. 14
13 Daughter s age = 4 veara, woman s age = 32 yeara. 15 9
. -
Exercise 7
@ 1. x=2v=1 3ox=4vy=2 5x=3v=1
T ox=3 y=2 9 x=312y=24 11 x=2v=73
12 x=2 y=2 15 x=6,v=10 17, :c=19—4,}?=i35
19, xr=12, y="2 21, x:%,y:—%
- e >y
Exercise 8
1 &9 and 40
3 16 girla and 20 boys
3 A pen costs Tsh 800 and a pencil costs Tsh 500
" 80 and 70
—4 16
9, x:—iand}?:? ~

Il
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Exercise 9
L. (@), (b}, (d), (&), {f), (g), (1), (oyand (n)
3 {a) x=1273 435 ity x=0123 4
() x=579 11,13, . idy x=-2,-1,01273 4
3. {a) 15 =24 (b —26=-14 () — 40 < -10
{d) —24 <12 (el —9a = -9b
7 - S oEEhE | | —
4 3 2 ; J.5 0 1 2
(g -i=ex= -
g * : : : : : : : ¢
-3 -2 -1 0 i & 3 4 5
>
Exercise 10
1. W= O om 3 x{% S x=3 T ox<=Z
.y
@ Revision exercise
1. (a) 16a by T {c) —07r+41y {d) 5x+?44
3 @) 10m—mn (b x4+ ) —B6k-Sn-5 () —ox + 3y
S0 (@) 120abmn by —d2nm () —ar+6by
15
7. {a) 80 b —4 i) Tor?.i
9 (@) % b) x=—6 () x=130
_ _7 _5 1
)y x=10 &) =g ity x= 5 or 2?
_ 25 1 _ 29 10
(g}x—TorEZ |[h]|:c—190r11SI
11. Father 49 5 vears; James 16 5 years.
12, (@) x=3 y=6 (b x=2.2,y=4.4orx=%,y=%
) x=2y=6 () x=10 y=7
y

W
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e, (Ut (b) x=8 y=5
3 .5 R
© 7=3.y=3 (@ v=2,5=6
17, x=15y=32
19, (ajg:}zé ) r<1 © x<-1 (d)x:g}T
(ejx:z% ) %<2
il s 23% 05 x+y=102
Chapter Nine
Exercise 1
1. {a) =+ } } | I i ] + -
5] 0 1 2 3 4 5 6
) T S A L T S R S N
-2 -1 0 1 274 3 4
1
3
I:C:I - I | 1 I ' [ 1 I " } | I ! | 1 I } I
2 1 0t 1 2 3
1
3
D
3 2 10 1 2 3 4455 6 7
(&) —+F++++++++++++++F+++++—-
2 1 . 2 3
3
4
(f) R T T T T L e I cof
3 2 -1 0 142 3 4 5
3
2
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(g) I |' . I i I
—2 -1 Q 1 £ 3
(h) = S R T S B S
-1 0 I 2 3 1 4
5
S B S S
-1 0 1 2 3 L
O .l 1 | .l -
3 25 -2 1 0 1 2
() ~—+ | : : : | =
3 —2 —1 0 1 2
1 4 27 28
TN 35 (b) 1 (c) - (d) =
2 17 49 2
(e:'—m (ﬂ'j (g)—g (h)—g
'
Exercise 2
_1 11 _11
L@ - 0y -11 © 0 @ -3
3 (@) 28 () —1.4 () —56 (dy 2.2
(e 1.4 (i 25194 (g} 0875 (hy 19.73 B
Exercise 3
o6 _ ¢ 11 _g ) 1 _ 7
1. 35 = 1 < 3. 51 5 35 T 0 9 120
4 T !
11. =19 13, = 15. 2§ 17 T 19, 4248326
e o
Exercise d
_12 _ _14 11
1. 17 112 5 1 T 1 9 111

W W
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7 1 2 31 3 41
11. gz::ur 1E 13 —5 15 = or 4T 17 555
19, —12% or -2
A
Exercise 5
L @ Ox 0z ozl ek
3 {1y Whole numbers are: {d), (1), (m), and {q).
iy Integeraare: (d), (e), (g1, 17, (m), and (q).
(i) Eational numbers are: (b, (o), (d), (23, (g, h), 4, 0, (), () (oo, (oo,
(p), and (q;.
(iv) Irrational numbers are: (33, (f), (o), and (1)
v
Exercise &
@ 1 (a) 0432 <0437 ity —0127 <0001
() 3724=3716 id) —0129=-0128
ey mw=23.14 () —7 = =%
x=0
3 I:a) - I -Jlr I 1 I =
1 0 1 2 3
2
x }—E
® o | -
2 1 0 1 2
X E
(C:I ] 1 1 - 1 I2 l *
e > ¥ 0 1 —
Y
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Exercise 7
1 a) 62 (b) 2 fc) 8 id) % (e) 12.5 () pg
3 @A) x=3ocrx=-3 (b)) x=Torx=-3 () x=3o0rx=-3
(dy x=%orx=11 (e} x=3o0rx=9
fy x=2o0rx= —;i
a. ) x=2orx<-2 (b)) S5<x <7 o) A =xr=3
@ 3=r=-1 (o) —ge:“% € x> 0o0rx=—4
Bevision exercise
L @8 o-32 © @ 2L © %
2207 _43 51’?4 3 123
2 X <=
@ : 5
| L 1 | I I | I I | [l I | 1 1
- I e 1 | I LI | | .
1 -2 3 -1 0 1 2 3
5 vy = xr o= T
7 (@) Eor 22 (b} —-L @) —29
17 _& _ 4 107
id) 8 or - (e} 175 or 11,?5
34 _4
O 75 ® 315 M) 3z 0 —-%
9. (@)= (b) = ()= (d)= (2) = (f) =
i | | | | | & |
A . . —(————
- | 'y | | | | | | |
ORIF'EN\ Sy S S R
X< —3l e 4l
© o -t
———— I I I } } . ———+—1
-5 -4 3 -z - 0 1 2 3 4 5 6

I
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13, Tsh 240 000 15" -——t——t— 1
_12-11-10 -9 -8 7 & 5 4 -3 2 10
17 Tsh 250 500
. S
Chapter Ten
Exercise 1
1. 203 3. 2:1 a. 403 T7.16:9
9, 221 1. 7:4 13 17100
15 10001 17 34:1 19. 3.2
21 25.30=5.6 23 24:8=21.7 25 =48
27 12:28=3:7 29 5:10 =1, 15:12: 10
33 Hrat part i3 Tsh 12 000, second pattis Tsh 5 000, third pattis Tsh 20 000
Exercise 2
1 (2 7030 () 45,30 (@) 6,64 () % %
3, Juma - Teh 20000, Ali - Tsh 12 000 and John - Tsh 12 000,
5. 21kg 7 40kgofh, 32kgof B 9. S0kg
@ 11. 9100 litres 13, 312, 1170 5 900 15, QTHE
-
Exercise 2
1. (a) Profit Tsh 800 (b) LossTsh200 (o) Frofit Tsh 800
(d) Frofit Tsh 250 (&) Loss Tsh 500
3 (a) Tsh 31000 (b) Tsh 23 400 (c) Tsh 165 000
(d) Tsh 639 200 (&) Tsh 74 000
5 %5% 7. Tsh 252 000 9. Tsh 300 000
- —
Exercise d
1. (@) Tsh5200 (b) Tsh96600 () Tsh 4800 (d) Tsh 24 000
(e) Tsh 304000 (f) Tsh 298667 (g) Tsh 1920000 (h) Tsh 56 250
(i) Tsh 106 250 () Tsh 4 200 000
3@y T%pa by 8% pa (o) 12%pa 5 14% 7 4dyrsSmonths
9. Tsh 200 Qo) 11. (a) Tsh 1 020 000 (by Tsh 7 000 000
13, Tsh 106 250 15 4 vears 3 montha
o

E— 'r
||||”E LI
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Revision exercise

1

3.
7.
o

{a) 52.25 years {s)] l%hours {cy Tsh 1 200 000

Tsh 1 824 000 5 2% years or 2 vears six montha
247 48% 1207 168°
P=Tsh 125 000

. -y
Chapter Eleven
Exercise 1
1.{a) H(1, 2y I(2, Oy J(0, =2y, K3, -3, Li-1, =23,
M2, =33, N(=2, 1D, Qi(=1, Oy, P(-1, 3}
{by  Hbelongs to the first quadrant, L-belonga to the third quadrant
K belonga to the fourth quadrant M belongs to the second quadrant
3 (a) Cuadrant [11 it (madrant [1
(o) Cmadrant IV (d) Cadrant 1
. vy
Exercise 2
1. (a) 1, positive (b 7, positive () % pogitive
(d) -1, negative =] —% negative ity % poaitive
(g 0, zero fhy 2, pogitive {11 undefined
{13 undeiined {loy 0, zero
3. @y PG, -2 Q0 4 and R{—-4.5 -2)
{by Gradient of line P(Jis -2, gradientof line PR3 0, and the gradient
of line QR is ;—*.
() laoaceles triangle ”
Exercise 3
1. (a) oy—dx=17 (b Sy—-2xr=2 ) 3vy-2x=11
iy v+x="7 fe) v=10 i1 Sy +2x=-14
(g) dy+3x=0 (hy 3y—2x=20 i) Ty+3x=-12
)y y+x=0
3 a) v=2x-3 (bl v=-2x4+5 ) y=3r—-6
@) y=35-1  (© y=-3x

11,
Hiihr
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o, (a)}?:—%x+%,m:—§1 7
14

(b) }?:—13—4x+4,m:—33nd c=4
ic) y=2r-5 m=2ande= -5
iy }?z—%x+8,m:—;}and c=%
ey y=8x m=2andc=0

70 70

{f) }?:3x+ﬁ,m:3 andc:ﬁ

an:::l-:::H

Exercise 4
1. Tableof valuesfor 2x4+v—-1=0
x |2 |-1 o |1 |z
'y 5 |3 [ 1 [-1 |=3

The following i3 the graph of 2x+ v -1 =10.

¥ —axis
o
2x4y—1=0

The graph meet the coordinate axes at (0, 1) and (0.5, 0.
3 (a) Gradient of line CDia 0
Gradient of line BC i3 undefined

byy=2and x=4
= %}{.’ + 3, dlope = % v—intercept =3 x—intercept = 4,

4

I Ml
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Exercise 5
1. Solution is {1, 23,
thatisax=1 y=2

“eri fication:
(1 2z +y=4
2 +2=4
4=4

(i) x+y=73
1+42=3
3=3
Thus, the point (1,2)
gatisfies both equations

3 molution iz (-2, 3)
thatisx=-2, yv=13

“eri fication
{1} 2x+3y=5
2214331 =5
-44+9=5
=5

(i) x+v=1
—2+3=1
1=1
Thugz, the point (—2,2)
gatiefies both equations

E5el] T I e
4

—2
—3

|

I
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5. =olution iz (3, 1)
thatis x=3, y=1 y- axis
Yeri fication
{1} i+2v=>5
24+2(1)=5
34+42=5
5=5 = =

(i) x-2y=1
2-2(LH)=1
i-2=1
1=1
Thugz, the point (3,17
gatiz fi=g both equations

7. Solution = (3, =10,
@ thatis, x=3, v=-1

el flcation
(i) x-4=y
3-4=-1
-1=-1

(i) y=-2x+5
=SS
-1=-6+5
-1=-1

Thus, the point 3, -1)
gatisfles both equations

Il

| | AT IZWATICSE "0 ONZ ekl 240 @ L =R VR




9. molution 13 (2, 2,
UGS = 305

YWeri fication
{1y y+1=73x%
S+1=3(2)
f=6

(i) ¥
5

—3=x
-3=2
2=2

Thugz, the point (2,57
satizfies both
equations

3x .
Ll e R
3 4 5

Revision exercise
1. (@) m=23 positive

(dy = & positive ey m= = negative (f1 mi= -1, negative
3 @) y=-4dx +8, L= —4, c=5
~1..1 _1 _ 1
(b }=_6x+3, M=z c=3
C) v=2r-2, =2, o=—=2
Py -3 23
idy v= 4:4c+4, M= c=7
(e} }?:—%x—l, m:—%, c=-1
) y=—4x-0, m=-%  ¢=-3

(b m=1, positive

() m=-1, negative

I
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5. (a) dy—=as

(k) \:JL#—“E

a m+ ly =0

-2 -1 0 | RRREE. i 4 &
@ H \\
(c) (d)
A y—ands
2
ol dz+y=8 Iﬂ_,w
5 AT @ —1 0 4
3 | =]
4 | 9
3 ]
2
J- -
E & axig
=E=r =1 0|1 I
= 1
< _
Tl S =2 (= =8k @
© y=-35-3 @ y=—3%
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9. (@) (1,0) (0, 0, Horizontal
(b (1, 23, (2, 13, Neither vertical nor horizontal
(N O W § O 11 i
(dy (-4 2), (—4, -1, “ertical
(e) (2, 8) (-2, 8), Horizontal

3 7 . . .
(£ ( T 1). (3 , 4), Meither vertical not horizontal
fgy 0.5 =1y, (0.5 =23, Vertical

(hy (023, (0, =3), Mertical

11.(a) y = %I + % y-intercept = 2,?_0
(b) ¥= giﬁ + % y-intercept = %
© ¥= —%I + % y-intercept = %
d) y= %I - ?17 y-intercept = — %

gy w=4§&, yintercept =&
(f1 w=x-—286, w-intercept=—3856

N HITTEN
i
[

@ - -y
Chapter Tyelve
Exercise 1
1 19 cm 3. 16.55 mm 3. 123 mm
7. 217 dm 9. 36 m 11. 70 dm
13 &0 m 15. 16 m 17. 4 cm
15 Length =35 m and width =12 m
~/
Exercise 2
1. &5%94mm 3 1099 mim 5. 958328 mm
T.942em 9 15072 cm 11. 4m
13, 60 cm 15 385dm 17. 21 dm 19, 4082 cm
o/
Exercise 3
1. 16 square units 3. 6 sgquare units 5. 13 square units
-

W
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[ I
Exercise 4
1. 154 cm?® 3. 14 dm* 3 17.64 m=
7. 120 cm® 2. 252 cm® 11. T125m*®
13 144 cm*® 15. 20 cm 17. T5m
19. 1260 mm= 21 6 cm?
Exercise 5
1. 52 m* 3 1 530 mm?= a. g cm®
7. 76 cm® 3. 24 cm® 11. Teom
13, 200 am?® 15, 160 mim 17. 200 1m
/
Exercise 6
1. 15 cm® 3. (gx + 1175)“112 5 I aquare units
7. 10 cm®
-
Exercise 7
1. 241152 cm= 3. 141% cm* a. 22608 cm?®
7. 115395cm® 3. 14 cm 11. 346, 5 dm*®
13 7693 cm* 15. 61 600 mm?= 17. 38465 m*®
19. RS M AR T —r 1962.5 cm? -
Revision exercise
1. 28 cm 3 96712 cm 5. 28 cm
7, 120 dm? 9, @ 425cm  (b) 165¢0m 11 96 cm?
13, 121 cm*® 15, 1257 dm, 125714 dm?
17. 94 286 mm=® 19 £33 cm
- oy
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Abzolute value
of a number:
Algeabra:

Angle:
Arc
Area

Chord:
Circle:

Circular region:
Circumference:

Coefficient:

Constant:

Decimal:

Cenominator:
Cliatmeter:

Lifference:
Cigita:
Equation:
Ewen number:
Integer:

Irrational number

Line:

Loga:

Matural numbers:
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Glossary |

The value of a number without regard to ita sign.

A branch of mathematics that substitutes letters for
mimbers. It deals with representing numbers through variables,
The amount of turning.

Apart of a circumference of a circle.

The number of unit aquares that cover the surface of a
closed figure.

A line segment connecting two points on the circumference.
A cloged path which i at equal distance from foed

point (centre).

A surface bounded by a circle.

The perimeter of a circle.

A number that is written along with a variable or it i3
multiplied by the variable.

A walue or number that never changes in expregaion, it is
constantly the same.

A fraction of which its denominator i3 a multiple of 10,
1001 000 and g0 on.

The bottom part of a fraction.

Achord of a circle which passes through the centre

of the circle.

An anawer obfained after subtracting two numbers,

The numerals 0, 1, 2, %, 4, 5 6 7 8, and 9.

A mathematical sentence with an equal sign {=).

A number which i exactly divisible by 2.

A number with no fractional part ino decimala).

Cannot be written in the form of %, whete q and b are
integers, but =0

A set of points which extend in both directions without
an end.

MMade by selling an item at a lower price than the buving
price

Counfing numbers starting with 1, 2,3, 4, 5, .

@ R



Mumber line;
Mumeral:
Mumerator;
Cedd number:
Parallelogram:
Ferimeter;

Flace value:
Folygon:

Frime number:

Frofit:

Froduct:

Proportion:

Cnotient:
Ratio:

Fational number:

Eay:

Eeal number:
Eeciprocal
of a numbet:

Eectangle:
Ehombua:

mector:

megment:
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A atraight line marked with equal intervals, and labelled
with numbers.

Asymbol which represents a number.

The top partof 2 fracticon.

A number which i3 not exactly divisible by 2.

A quadrilateral which both of its pairs of opposite sides
are parallal.

Alength of boundary that surrounds a shape.

A position of a digitin a numeral.

A clozed plane flgure bounded by a finite number of line
segments placed end to end successively

A pogitive integer, except one, which ia diviaible by itaelf
and one only.

A gain amount from any business activity It i3 made by
selling an item at a higher price than the buying price.

An anawer obfained by multiplication of twao

or more numbers or variables.

A statement that two ratios are equal.

[t iz 32 mathematical comparizon between two numbers.
An answer obtained by dividing two numbera.

A comparison by division between two or more quantities
which are in the same unit and can be simpli fied

like a fraction.

Any number written in the form of @, where @ and &
are both integers except that, =0,

Aline segment extended in one direction.

Any number which is either rational or irrational number.

Thiz iz 1 divided by that number. Product of a number x
and its reciprocal yields 1.

A parallelogram which all its angles measure 90°

A parallelogram whose all sides are equal.

Apartof a circular region bounded by twio radii of a circle
and an arc.

A plane bounded by a chord of a circle and the intercepted
arcs.
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B
Square:
St
Trapezium:

Triangle:
Wariable:

Whole numbers:

i
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A rectangle with four equal sides and each angle
measures 90°

An answer obtained by adding together numbers.

A quadrilateral with one pair of parallel oppogite sides.
A polygon with three edges and three vertices.

A aymbol used to represent a numerical value that can
change [t represents an unlknown number or unknown
value or unknown quantity

Matural numbers including digit zero,

L =R VR
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Index |

A

Acute angle 178, 183, 185, 403

Acute angled triangle 205

Addition 15, 20, 21, 22, 23, 36, £2, 63,
100, 122, 133, 147, 223, 232, 272

Adjacent angle 179

Algebra v, wiii, 2, 222, 263, 425

Algebraic expressions w, 222, 228, 263

Alternate angles 197

Angles iv, 177, 178, 197

Approxzimation 158

Aves 215, 383

Areas 370

Arithmetic 2

B

Ease ten numeration iii, 7
EODMAS iii, 21, 22, 43, 81

Business 304
C

Circles iw
Circumference w, 351, 353, 354, 355,

356, 381, 382, 385, 425

ST0MON T k228

Coeflicient 425

Column 176

Complementary angle 179
Concept iii, will, 1

Constant 425

Coordinate geometry v, viii, 314
Corresponding angles 197, 405
Cest 150, 305

Counting 425
D

Decimal places iv, 166

Decimals iv, viii, 89, 90, 91, 100, 108,
113, 397

Denominator 425

Diameter 216, 353, 356, 385, 425

Difference 232, 425

Digit 10

Distance 156, 171

Division 19,20, 21,22, 43, 76, 77,

102, 128, 139, 232, 277, 289
E

Elimination methoed 240
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Estimate 162, 163, 164, 353

Estimation 158, 352

Expanded form 10

Expenditure 257

Express 28, 111, 170, 225, 246, 265,
298, 299

F

Factors iii, 27, 28

Fractions iii, wiii, 45, 56, 62, 66, 91,
107, 113, 357

Fullangle 179

G

Zeo 4, 172

(eometry 2, 172

Gradient v, 319, 320, 321, 343, 417,
418

[ncome 257

Integers 34, 45, 268, 282, 414, 425
Interest 308, 310

[rrational numbers v, 279, 282, 414

Isosceles triangle 204, 417
K

Kite 213

L

LCM, 30, 31, 32, 45, 47, 58, 60, 61, 63,

64, 67, €8, 229, 272
Lines 173

Line segment 174

Loss 295, 304, 305, 308, 416, 425
M

Mass 134, 136, 416

Mathematical 131

Measuring 181, 182

Metric units iw, wiii, 116, 130, 141,
14%

Money &

Multiples 30, 31

Multiplication 18, 20, 21, 22, 23, 41,
43, 69, 73, 102, 127, 137, 225,

232,259, 274
N

Matural numbers 13, 45, 425, 427
Mumber line 428

Nurchers iii, v, viti, 1, 11, 268, 315
Mumeral 426

Mumerator 424

. Ml
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Obtuse angle 183, 185, 403
Operations i, iv, 14, 36, 62, 100, 122,

133
P

Parallelogram 212, 428

Percentages v, 8%, 107, 10%, 111, 113,
397

Perimeter 246, 347, 349, 426

Perpendicular lines i, 186, 218

Place value iii, 7, 10, 426

Planes 174

Points iv, 172, 173, 323

Polygons iv, 201, 202

Problem solving &

Product &5, 426

Profit v, 295, 304, 305, 416, 426

Propertions w, 300

Q

Cuadrilateral 203, 211

Duotient 426
R

Badian-scale 181

Radius 216, 356, 407
Ratio v, 295, 296, 426
Eational numbers v, 268, 282, 414
Bay 426

Beal numbers w, 283
Reciprocal 426
Rectangle 213, 426
Rectangular region 202
Reflex angle 183, 403
Repeating decimals 280
Ehombus 212, 428

Right angle 178, 183, 403
Right-angled triangle 205

Bounding off iv, 158, 159

S

seience wii

Sector 216, 217, 408, 426
segment 217, 426

Significant figures iv, 164
slgns 232

Simultanecus equations v, 239
Square 34, 213, 358, 384, 427
Straight angle 178, 199

Substitition method 246
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Subtraction 16, 17, 21, 22, 23, 40, 86,
125, 136

Supplementary angle 179
T

Terminating decimals 94, 95
Time &, 154, 308

Total iii, 9, 10, 24, 24, 297
Total value iii, %, 10
Transversals iv, 197
Trapezium 211, 427
Triangle 203, 205, 427

Triangular region 201
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Yy
“ariable 427
W
Whole numbers 13, 45, 414, 427
X

a-intercept 328, 333, 334, 357, 418
xp-plane 315, 316, 318, 326, 332, 333,
338, 339

Y

y-intercept 327, 328, 329, 330, 331,

333, 334, 337, 343, 418, 423
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