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FOREWORD

State Curriculum Frame Work (SCF-2011) recommends that childrens’ life at schools must be linked to
their life outside the school. The Right To Education Act (RTE-2009) perceives that every child who enters the
school should acquire the necessary skills prescribed at each level upto the age of 14 years. Academic
standards were developed in each subject area accordingly to maintain the quality in education. The syllabi
and text books developed on the basis of National Curriculum Frame work 2005 and SCF-2011 signify an
attempt to implement this basic idea.

Children after completion of Primary Education enter into the Upper Primary stage. This stage is a
crucial link for the children to continue their secondary education. We recognise that, given space, time and
freedom, children generate new knowledge by exploring the information passed on to them by the adults.
Inculcating creativity and initiating enquiry is possible if we perceive and treat children as participants in
learning and not as passive receivers. The children at this stage possess characteristics like curiosity, interest,
questioning, reasoning, insisting proof, accepting the challenges etc., Therefore the need for conceptualizing
mathematics teaching that allows children to explore concepts as well as develop their own ways of solving
problems in a joyful way.

We have begun the process of developing a programme which helps children understand the abstract
nature of mathematics while developing in them the ability to construct own concepts. The concepts from the
major areas of Mathematics like Number System, Arithmetic, Algebra, Geometry, Mensuration and Statistics
are provided at the upper primary stage. Teaching of the topics related to these areas will develop the skills
prescribed in academic standards such as problem solving, logical thinking, expressing the facts in mathematical
language, representing data in various forms, using mathematics in daily life situations.

The textbooks attempt to enhance this endeavor by giving higher priority and space to opportunities for
contemplation and wondering, discussion in small groups and activities required for hands on experience in
the form of ‘Do This’, “Try This’ and ‘Projects’. Teachers support is needed in setting of the situations in the
classroom. We also tried to include a variety of examples and opportunities for children to set problems. The
book attempts to engage the mind of a child actively and provides opportunities to use concepts and develop
their own structures rather than struggling with unnecessarily complicated terms and numbers. The chapters
are arranged in such a way that they help the Teachers to evaluate every area of learning to comperehend the
learning progress of children and in accordance with Continuous Comprehensive Evaluation (CCE).

With an intention to help the students to improve their understanding skills in both the languages i.e.
English and Telugu, the Government of Telangana has redesigned this book as bilingual textbook in two
parts. Part-1 comprises 1 to 7 lessons and Part-2 comprises § to 14 lessons.

I wish to thank the national experts, university teachers, research scholars, NGOs, academicians,
writers, graphic designers and printers who are instrumental to bring out this textbook in present form.
I hope the teachers will make earnest effort to implement the syllabus in its true spirit and to achieve
academic standards at the stage.

The process of developing materials is a continuous one and we hope to make this book better. As an
organization committed to systematic reform and continuous improvement in quality of its products, SCERT,
welcomes comments and suggestions which will enable us to undertake further revision and refinement.

B. Seshuw kumart
Place: Hyderabad DIRECTOR
Date: 28 January 2012 SCERT, Hyderabad
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Energized Text Books facilitate the students in understanding the concepts clearly, accurately and effectively.
Content in the QR Codes can be read with the help of any smart phone or can as well be presented on the Screen
with LCD projector/K-Yan projector. The content in the QR Codes is mostly in the form of videos, animations and
slides, and is an additional information to what is already there in the text books.

This additional content will help the students understand the concepts clearly and will also help the teachers in
making their interaction with the students more meaningful. At the end of each chapter, questions are provided in
a separate QR Code which can assess the level of learning outcomes achieved by the students. We expect the
students and the teachers to use the content available in the QR Codes optimally and make their class room
interaction more enjoyable and educative.

Let us know how to use QR codes

In this textbook, you will see many printed QR (Quick Response) codes, such as g@%
Use your mobile phone or tablet or computer to see interesting lessons, videos, documents, etc. linked to the QR
code.

Step Description
A. |Use Android mobile phone or tablet to view content linked to QR Code:

1. | Click on Play Store on your mobile/ tablet.
2. | Inthe search bar type DIKSHA.
3

° !l'! CHIIE Bawnw lowfe s Felids

° pF
o |

Ly

will appear on your screen.

Click Install

After successful download and installation, Click Open

Choose your prefered Language - Click English

Click Continue

Select Student/ Teacher (as the case may be) and Click on Continue

A e

10. | A list of linked topics is displayed
1. | Click on any link to view the desired content

W~

Use Computer to view content linked to QR code:

Go to https://diksha.gov.in/telangana

Click on Explore DIKSHA-TELANGANA

Enter the code printed below the QR code in the browser search bar Q)
A list of linked topics is displayed

Click on any link to view the desired content

nhk v =
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NATIONAL ANTHEM

- Rabindranath Tagore

Jana-gana-mana-adhinayaka, jaya he
Bharata-bhagya-vidhata.
Punjab-Sindh-Gujarat-Maratha
Dravida-Utkala-Banga
Vindhya-Himachala-Yamuna-Ganga
Uchchhala-jaladhi-taranga.
Tava shubha name jage,

Tava shubha asisa mage,

Gabhe tava jaya gatha,
Jana-gana-mangala-dayaka jaya he
Bharata-bhagya-vidhata.

Jaya he! jaya he! jaya he!
Jayajayajaya, jaya he!!

PLEDGE
- Pydimarri Venkata Subba Rao

“India is my country. All Indians are my brothers and sisters.

I love my country, and I am proud of its rich and varied heritage. |

shall always strive to be worthy ofit.

I shall give my parents, teachers and all elders respect, and treat

everyone with courtesy. I shall be kind to animals.

To my country and my people, I pledge my devotion. In their

well-being and prosperity alone lies my happiness.”
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PREAMBLE

THE PEOPLE OF INDIA, having solemnly resolved to constitute India into a
SOVEREIGN SOCIALIST SECULAR DEMOCRATIC REPUBLIC and to

secure to all its citizens:

JUSTICE, social, economic and political;

LIBERTY of thought, expression, belief, faith and worship;
EQUALITY of status and of opportunity; and to promote among them all

FRATERNITY assuring the dignity of the individual and the unity and integrity of the
Nation;

IN OUR CONSTITUENT ASSEMBLY this twenty-sixth day of November, 1949, do
HEREBY ADOPT, ENACT AND GIVE TO OURSELVES THIS CONSTITUTION.

2RBSCE HBODD W LPOSBTR), DVOBE, sy, S°85,
DR, 1EIS0H, To0MR DO,0THEIHTRS, FLOOKOS A0S, ©gs,
Do2280% DRAIPR), GBS, TRHHBEEID, DFGV0, B0, BTATHOSS WasBOTRR,
©OSNOIEMP, OHTVTNHR, HHNDHSUR), WEREYLL, TPB0HOSS H§
RO, B DRG0 HOBEHR, Dogies,BasR), DODODOEHSE 1949
dHonE 295 Hod TR0 HOHSS® P0DE THEWRD BFHHHOM

BRDP0DOTEID, B3 TozRg0TRR), 5 ahab ReEI0NTR,0.

Subs. by the constitution [Forty-second Amendment] Act, 1976, Sec.2, for “Sovereign Democratic
Republic” (w.e.f. 3.1.1977)

Subs. by the constitution [Forty-second Amendment] Act, 1976, Sec.2, for “Unity of the Nation”
(w.e.f. 3.1.1977)
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Data Handling

CHAPTER - 8

8.1 INTRODUCTION

Siri's father wants to buy a mobile phone. He asks his friends about the
different types of models available in the market and writes their prices and features
in the form of table:

Features Brand-1 Mobile Brand-2 Mobile Brand-3 Mobile
Price <1500 %1200 %2000
MP3 v v v
Camera x x v
Bluetooth x x v

Alarm 4 v v

FM v x v
Guarantee period 1 year 3 months 6 months

Siri asked her father, why he prepared the table? Her father replied, "I want to buy a
mobile. To find a model that suits my needs, I have to compare the features of the different models.
So I'have collected all the information and then organised in the form of a table." Siri liked the idea.

For taking the right decision it is often necessary to collect information and organise it.
Numeric data is a collection of numbers gathered to give some information.

Information either in the form of numbers or words, which helps us to take decisions
is called data.

In the above example, the price of the mobile phones, the presence or absence of a
camera in cell phone, the presence and absence of FM in cellphones etc., is all data. In our daily
life we come across several situations where we collect information to take decisions.

Let us consider one more example.

Manager of a shoe factory decided to increase his sales. He has to decide the size of shoe
is to be produced in more number. For this he conducted a survey among 500 people and got the
data like this.

Shoe size 7 8 9 10 11 Total

Number sold | 42 126 278 44 10 500

Looking at the data the manager can decide the size of the shoes to be produced in more
number and the size of the shoe to be produced in less number.

2
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8.2 RECORDING OF DATA

Laxmi is preparing to go for a picnic with her friends. She has to take fruits for everybody
in the picnic. Laxmi's mother asked her to find the required number of fruits of each type. Laxmi
prepared a list like this:

Person Like to have
Laxmi Orange
Preeti Guava TRY THESE
Radha Orange * Give two examples of data in
Uma Custard apple numerical figures.
Reshma Guava * Give two examples of data in
Mary Orange words.
Latha Orange
Gouri Banana
Salma Custard Apple
Rita Guava

She gave the list to her mother. Her mother read the list. To find the number of fruits required for
each type, first counted the number of oranges by going overall names in the list. She then repeated
this process for Guavas, then bananas and then custard apples. She finally wrote as

Oranges - 4, Guava - 3, Banana - 1, Custard apple - 2

Here Oranges came 4 times. So 4 is called the frequency of an Orange. Similarly frequency
of Guavais3 ...............

Would it have been so easy for Laxmi's mother to count if the number of children in class
had been 50? What do you think?

Laxmi's mother needs a way in which she can count all the fruits simultaniously.
8.3 ORGANISATION OF DATA

In Census 2001, an enumerator collected information about the family size of 55 families
in a habitation. He asked some students to help him to organise the data.

All students used tally marks to organize the data, but used them differently.
Poorna made tally marks like this:

Family size Tally marks Number of families
2 L 6
3 LLEEEEEEE 19
4 LELEEEEEEE e 23
5 |11 S
6 |

4
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6

Rahim encircled every ten tally marks into a group:

Family size Tally Marks Number of families
2 LT 6
3 LTI 19
4 (NERNNRRNNI | NARNRERNENNR 23
S |11 S
6 | | 2

Dinesh encircled 5 tally marks into a group.

Family size Tally Marks Number of families
2 [T | 6
3 (NN (NN TN 19
4 (R[N N AR 23
S [T S
6 | | 2

Chetan also encircled 5 tally marks but did so differently. He marked 4 tally marks as a
square and the fifth tally mark as a diagonal.

Family size Tally Marks Number of families
2 N | 6
3 NNNO 19
- NENNL 23
5 N 5
6 L 2

Sarala made tally marks by crossing every four tally marks with a fifth tally mark.

Family size Tally Marks Number of families
2 M | 6
3 L 19
1 A DR I 11 23
5 W 5
6 [l 2
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The manner in which Sarala has made the tally marks is generally used to obtain the
frequency or the count of the data items. A table showing the frequency or count of various items
is called a frequency distribution table.

Example-1. 25 students in a class got the following marks in an assignment- 5, 6,7,5,4,2,2,
9,10,2,4,7,4,6,9,5,5,4,7,9,5,2,4,5, 7. The assignment was for 10 marks.

(1) Organise the data and represent in the form of a frequency distribution table using
tally marks.

(i) Find out the marks obtained by maximum number of students.
(i) Find out how many students received least marks.

(iv) How many students got 8 marks?

Solution:
() Marks obtained Tally Marks Number of Students
2 1l 4
4 M 5
5 M | 6
6 I 2
7 1l 4
9 1l 3
10 | 1

(i) Marks obtained by maximum number of students (6) =5
(i)  Number of students received least marks (2) was obtained =4
(iv)  Number of students got 8 marks = 0.

EXERCISE - 8.1

1. A child's Kiddy bank is opened and the coins collected are in the following
denomination.
Type of coin Number of coins

w P OPOOO0O®

2 Rupees

5 Rupees .

Represent the data in a frequency distribution table using tally marks.

50 Piasa
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2. The favourite colours of 25 students in a class are given below:

Blue, Red, Green, White, Blue, Green, White, Red, Orange, Green, Blue, White, Blue,
Orange, Blue, Blue, White, Red, White, White, Red, Green, Blue, Blue, White.

Write a frequency distribution table using tally marks for the data. Which is the least favourite
colour for the students?

3. A TV channel invited a SMS poll on 'Ban of Liquor' giving options :

A - Complete ban B - Partial ban C - Continue sales
They received the following SMS, in the first hour-

AA B C A B B C A A

A A C C B A A C B A

A A A B B C C A A C

C B B B A A A A A C
Represent the data in a frequency distribution table using tally marks.
4. Vehicles that crossed a checkpost between 10 AM and 11 AM are as follows:

car, lorry, bus, lorry, auto, lorry, lorry, bus, auto, bike, bus, lorry, lorry, zeep,
lorry, bus, zeep, car, bike, bus, car, lorry, bus, lorry, bus, bike, car, zeep, bus,
lorry, lorry, bus, car, car, bike, auto.

Represent the data in a frequency distribution table using tally marks.

Play the game

Take a die. Throw it and record the number. Repeat the activity 40 times and record the
numbers. Represent the data in a frequency distribution table using tally marks.

8.4 REPRESENTATION OF DATA

Data that has been organised and presented in frequency distribution tables can also be
represented using pictographs and bar graphs.

8.4.1 Pictographs

A book-shelf'has books of different subjects. The number of books of each subject is
represented as a picto graph given below. Observe them.

Subject Number of books

Telugu

English

Hindi

Maths
Science
Social

10
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0) Which books are more in number?
i) Which books are least in number?
1i) How many books are there in all?

We can answer these questions by studying the pictograph. A pictograph uses pictures or
symbols to represent the frequency of the data.

Now, letus represent the strength of a school in the form of a pictograph.

Class VI VIl VIII X X
Number of Students 28 30 35 25 22

Is it reasonable to represent 35 students using 35 symbols? To draw the pictograph
conveniently, in such situations we can assume that 5 students can be represented by one symbol.
This is called scaling .Generally the scale must be the Greatest Common Divisor of all the frequencies.

In case the frequency is less than the scaling unit, we must make appropriate assumptions.
In the above example:

If % represents 5 students
2 represents 4 students
i represents 3 students
j) represents 2 students
?

represents 1 student.

Now, let us construct a pictograph for the data given above-

Class Number of Students

Vi RRRARX
VIL | RRRRRR
vik | RRRRRARR
X RRRRR

x RRRRJ Game | Number of Students

Example-1. Inaclassof 25, students like various |Kabaddi % % % % % % %
games. The details are shown in the following pictograph.

(No student plays more than one game). Tennikoit % % % %

0) How many students play badminton? Badminton % % % % %
ii) Which game is played by most number of

students? Cricket % % % % % %
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iii) What is the game in which least number of students are interested?
v) How many students do not play any game?
Solution: 0) 5 students play badminton.
i) Kabaddi is played by most number of students i.e. 7.
1if) Tennikoit is played by least number of students i.e. 4.
) Total number of players=7+4+5+6=22
Number of students in the classroom =25
Thus, number of student who do not play any game =25-22=3
Example-2. The following pictograph shows the number of tractors in five different villages.
Scale :AJJ_; =2 Tractors
Village
A
B
C y B 5_;_5 B
5 ?r: A, D oy £
E
(1) Which village has the minimum number of tractors?
(i1) Which village has the maximum number of tractors?
(i) ~ How many more tractors does village C has when compared to village B.
(iv)  Whatis the total number of tractors in all the five villages?
Solution: (1) Village B and E have the minimum number of tranctors, 8 tractors each.
(i) Village D has the maximum number of tractors, 20 tractors.
(ii1) Village C has 10 tractors more than B.
(iv) There are 66 tractors in all in the village.
14
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EXERCISE - 8.2

1. * The number of wrist watches manufactured by a factory in a week are as follows:
Day Monday | Tuesday Wednesday | Thursday Friday Saturday
No.of
watches 300 350 250 400 300 275

Represent the data using a pictograph. Choose a suitable scale.

2. Details of fruits sold in a week by Ahmed, a fruit vendor are given here under. Prepare a

pictograph for the data: [ Scale: Represent 5 fruit with a symbol]

Day Sunday | Monday| Tuesday | Wednesday |Thursday| Friday | Saturday

No.of
fruits sold

100 85 90 80 60 95 70

Answer the following questions:

i)

if)

Votes polled for various candidates in a sarpanch election are shown below, against their
symbols in the following table.

§\\\‘ //é @
3/1} &\\‘\

550

How many symbols represent the fruits sold on Tuesday?
How many symbols represent the fruits sold on Friday?

3.

Symbol

Number of votes 200

Represent the data using a pictograph. Choose a suitable scale.
Answer the following questions:

1) Which symbol got least votes? i1) Which symbol's candidate won the election?

The following pictograph shows the number of students have cycles, in five classes of a school.
Class
VI
VII
VIII
IX
X

Number of cycles

55 65 45 65 65 66 65

Answer the following questions based on the pictograph given above-

3
3
S

>
S
S

>

\
1}
\
\
\
1}

R
'3

R

2
3
e
e

v
\
v
\
\
\
1}

S
S
o &
o &
S
2
R

5 &5 35

DaAtA HANDLING

Which class students have the maximum number of cycles?
Which class students have the minimum number of cycles?

Which class students have 9 cycles?
What is the total number of cycles in all the five classes?
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5. The sale of television sets of different companies on a day is shown in the pictograph given
below.

Scale : E = 5 televisions

Company Number of television sets

A a2 a0 0 g 43

=2 =

o 0 0 e a9 a a a
=2

=2 B o

Answer the following questions:

m O O W

(1) How many TVs of company A were sold?
(i) Which company's TVs did people like more?
(i)  Which company sold 15 TV sets?
(iv)  Which company had the least sale?
0. Monthly salaries of 5 workers are shown in the pictograph given below:

Scale : “mg = 1000 rupees

Worker Salary

Ramesh = R R R e |

Vilas CRM_ERCFACEACEACEA CEA

Venkat CEA Sl _FE_EE _Fa_Td

Dinesh CEN_ B ERCE@CEA A CEA A A CEE
Sachin CEA ARl TR CEACEA A TEE

Answer the following questions:

() What is the scale used in the pictograph?

(1) How much is Sachin's salary?

(iii) Who earns more salary?

(iv)  How much is Ramesh's salary more than Vilas's?
ProJECT WORK

Collect as many pictographs as possible from news papers and
magazines and study them carefully.
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8.4.2 Bar Graph

Akash collected data about the qualifications of 275 persons in his locality. He organised
the data into a frequency distribution table:

Education Level Number of Persons|| **°

Primary Education 109 T

Secondary Education 72 1

Intermediate 56 : :

Graduation 31 w

Post graduation 7 . . . . q _mm
He tried to represent the data using a Bk gt A

pictograph. But he found that this is not only
time consuming but also difficult. So he decided
to use bar graph, which is shown aside.

Generally bar graphs are used to represent independent observations with frequencies.

In bar graph, bars of uniform width are drawn horizontally or vertically with equal spacing
between them. The length of the bars represents the frequency of the data items

From the above bar graph we can observe that most people have not studied beyond
school. It also shows that a very few people hold post graduate degrees.

THINK, Discuss AND WRITE

In what way is the bar graph better than the pictograph?

Construction of a bar graph

The professions of people living in a colony are given in the following table:

Profession Farmers | Businessmen | Private Govt. Labourers
Employee | Employee
No. of persons 40 10 15 35 5
To represent the above data in the 9y 1 cm =5 persons
form of a vertical bar diagram, the steps are S
given below: 8
@) Draw two perpendicular lines-one é 7
horizontal (X-axis) and one vertical E :
(Y-axis). 55
i
(i) Along the Y-axis mark 'number of 2 4
. g
people' and along the X-axis mark £ 3
'professions'. 2
(i) Select a suitable scale on the Y-axis, 1

say lcm=5 persons. 0 Farmers Business- Private Govt. Labourers
men Employees Employees

20 Professions
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(iv)

v)

Calculate the heights of the bars by dividing the frequencies with the scale:

Farmers 40+-5=8 Businessman 10+5=2
Private Employees 15+5=3 Govt. Employees 35+5=7
Labourers 55 =1

Draw rectangular, vertical bars of same width on the X-axis with heights calculated above.
Similarly we can construct a horizontal bar diagram for the data given above.

Steps of construction:

(1)
(ii)

(iif)
(iv)

v)

22

Draw two perpendicular lines on a graph sheet -one horizontal (X-axis) and one vertical
(Y-axis).

Along the X-axis mark 'number of persons' and along the Y-axis mark 'professions'.
Select a suitable scale on the X-axis, say 1 cm =5 persons.

Calculate the lengths of the bars by dividing the frequencies with the scale:

Farmers 40+5 =8 Businessmen 10+5 =2
Private Employees 15+5=3 Govt. Employees 35+-5=7
Labourers 55 =1

Draw rectangular, horizontal bars of same width on the Y-axis with lengths calculated

above.
y

Labourers l:’ i

Govt.
Employees
i

Private
Employees
Business-
men

Farmers

1 ¢cm =5 persons

X
0 1 2 3 45 6 7 8 9
Number of persons

EXERCISE - 8.3

The life span of some animals is given as follows:

Bear - 40 years, Bull - 28 years, Camel - 50 years, Dog - 22 years, Cat - 25 years,
Donkey - 45 years, Goat - 15 years, Horse - 10 years, Cow - 22 years, Elephant - 70
years.

Draw a horizontal bar graph to represent the data.
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2. The following table shows the monthly expenditure of Imran's family on various items:
Item House Rent | Food | Education | Electricity |Transport| Misc.
Expenditure (%) 3000 3400 800 400 600 | 1200

Construct a vertical bar diagram to represent the above data.

3. Travelling time from Hyderabad to Thirupathi by different means of transport are-

Car - 8 hours, Bus - 15 hours, Train - 12 hours, Aeroplane - 1 hour. Represent the information
using a bar diagram.

4.  Asurvey of 120 school students was conducted to find which activity they prefer to do in
their free time.

Preferred activity Playing | Readingstory | Watching | Listening | Painting
books vV tomusic

Number of students 25 10 40 10 15

Draw a bar graph to illustrate the above data.

ProJECT WORK

1. Collect different kinds of bar graphs from news papers, magazines etc. and make an
album. Try to interpret each of the bar graphs.

2. Go round your colony. Note how many houses of different kinds i.e. thatched houses, tiled
housed, RCC slab houses, apartments are there. Tabulate the findings and represent the
data as a bar graph.

WHAT HAVE WE DISCUSSED?

1. We have seen that data is a collection of numbers gathered to
give some information.
2. To get a particular information from the given data quickly, the

data can be arranged in a tabular form using tally marks.

3. We learnt how a pictograph represents data in the form of
pictures, objects or parts of objects. We have also seen how to interpret a pictograph and
answer the related questions. We have drawn pictographs using symbols to represent a
certain number of items or things. For example, =100 books.

4. We have discussed about representation of data by using a bar diagram or a bar graph. In
a bar graph, bars of uniform width are drawn horizontally or vertically with equal spacing
between them. The length of each bar represents the respective frequency.

P. C. Mahalanobis (India)

1893 - 1972

Founder of Indian Statastical Research Institute in Kolkatta.
He is known as father of Indian statistics. His 'National
sample surveys' have gained international recognition.
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9.1 INTRODUCTION FA4L1S 1

CHAPTER - 9

Our study so far has been with numbers and shapes. What we have learnt so far comes
under arithmetic and geometry. Now we begin the study of another branch of mathematics called

Algebra.

The main feature of algebra is the use of letters or alphabet to represent numbers. Letter
can represent any number, not just a particular number. It may stand for an unknown quantity. By
learning the method of determining unknowns we develop powerful tools for solving puzzles and
many problems in our daily life.

Consider the following

Damini and Koushik are playing a game.

Koushik :

Dhamini
Koushik

Dhamini :

Koushik
Dhamini

Koushik :
. Ok, the resultis 27"

: Good! Your friend's age is 11 years.

Dhamini
Koushik

Dhamini was surprised. She thought for a while and said 'l know how you found the age'.

If'you follow my instructions and tell me the final result, then I will tell you your age.

: But you know my age, so what is new?

: Ok, take the age of'a person who is unknown to me. Do not reveal me the age but still

['will tell you the age.

Alright, what are your instructions? Let me see how you do it.

. First, double the age.

: Done.

Add 5 to the result and tell me the final result.

'

Do you know how it was done? You too can try!!!

9.2 PATTERNS - MAKING RULES

9.2.1 Pattern-1

Praveen and Moulika were making human faces as shown in the
following figures. They use black stickers for eyes. Moulika took two

black stickers and formed a human face as shown in the figure.
Praveen also took two black stickers to form a human face and

put it next to the one made by Moulika.
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Then Moulika added one more @ @ @
and Praveen also @ @ @ @

Soon after their friend Rahim joined them. He asked them, " How many black stickers will
be required to form 8 such shapes". Immediately Moulika counts the number of black stickers in
four shapes, doubles the number and says 16.

"Well" Rahim said and asks them, " How many black stickers will be required to form 69
such human faces". Moulika and Praveen feel this method of counting stickers is a bit laborious
and time consuming, specially when the number of faces are very large. They decide to find a new
way. They think a while and make the following table.

Number of human faces formed 1 2 3
Number of black stickers required 2 4 6
Alsorepresented as (pattern formation) 2x1 2x2 2x3

Do you notice a relation between the number of faces formed and the number of black
stickers required? Moulika says that there is a relationship between the number of faces to be
formed and the number of black stickers required.

For example to make 1 face, the required stickers are 2 i.e. 2 X 1 or 2 X the number of
faces formed. Let us see if it works for larger number of faces.

For 2 faces, the required stickers are 4 =2 x 2 =2 x number of faces formed.
For 3 faces, the required stickers are 6 =2 x 3 =2 x number of faces formed.

Moulika said that the number of black stickers required is twice the number of faces
formed i.e. number of black stickers required =2 times the number of faces formed.

Now for the number of faces to be 69 we require. 2 x 69 = 138 black stickers.

9.2.2 Pattern-2

To make a triangle, 3 match sticks are used.

If we want to make two triangles we need 6 match sticks.
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The following table gives the number of match sticks required and the number of triangles
to be formed:

Number of triangles to be formed | 1 2 3 4 5 6
Number of match sticks required | 3 6 9 12 15 18
Observation (Pattern) 3x1 | 3x2 | 3x3 | 3x4 | 3x5 | 3x6

What is the rule for the number of triangles formed and the match sticks needed?

The rule is number of match sticks required = 3 times the number of triangles to be formed.

9.2.3 Pattern-3

To make a square, 4 match sticks are needed.

If we want to make two squares we need 8 match sticks

If we want to make three squares we need 12 match sticks

Let us arrange the above information in the following table

Number of squares to be formed | 1 2 3
Number of match sticks required |4 8 12 e
Observation (Pattern) 4x1 4x2 4x3

1.e. number of match sticks required = 4 times number of squares to be formed.

9.3 VARIABLE

Letus consider the table in pattern-1

Number of human faces to be formed 1 2 3
Number of black stickers required 2 4 6
Pattern 2x1 2x2 2x3

In the table as the number of human faces formed goes on increasing the number of black
stickers required also goes on increasing. Also notice that in each case the number of stickers
required is twice the number of human faces formed.
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For the sake of convenience, let us write a letter say 'm' for the number of faces formed.

Therefore, number of black stickers required =2 % m. Instead of writing " 2 X m" we write
"2m". Note that"2m" is same as "2 X m" notas 2 +m.

.. The number of black stickers required =2m.

If we want to make one human face,the value of m = 1. Therefore according to the rule
the number of stickers required is 2 x 1 =2.

If we want to make two faces, the value of 'm' becomes 2. Therefore the number of
stickers required is 2 x 2 =4,

Now, can you guess the number of stickers required for three faces? Obviously 6.

From the above example we found relation between the number of stickers required and
the number of faces.

Number of stickers required =2 m
Here m is the number of faces and it can take any value i.e. 1, 2,3, 4, .....

The 'm' here is an example of a variable, the value of 'm' is not fixed and it can take
different values. Accordingly the number of stickers also changes.

Now consider the table of pattern-2

Number of triangles to be formed |1 2 3 4 5 6 | .
Number of match sticks required |3 6 9 12 15 [ 18 | ...
Observation (Pattern) 3x1 | 3x2 | 3x3 | 3x4 | 3x5|3x6 |.....

Now can you frame the rule for the number of match sticks required for a given number of
triangles to be formed?

Obviously number of match sticks required = 3 y, where 'y' is number of triangles. Here
also'y' takes different values. y =1, 2, ..... i.e. the value of 'y' changes. Hence 'y' is an example of
avariable.

Go back to the table of pattern -3 and make the rule for the number of match sticks
required for a given number of squares. Take # to denote the number of squares and m to denote

the matchsticks needed.
TRY THESE K
I. Can you now write the rule to form the following pattern with match sticks? f‘\
\ \
2. Find the rule for required number of match sticks to form a pattern repeating 'H' . How

would the rule be for repeating the shape 'L'?
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9.4 MORE PATTERNS

Consider the match stick pattern constructing squares

LI LTI T I 1]

Shape-1 Shape-2 Shape-3 Shape-4
The number of squares and the match sticks required are given below:
Number of squares 1 2 3 4 5
Number of match sticks (m) | 4 7 10 13 ---
Pattern Bx1)+1 | 3x2)y+1 | 3x3)+1 | (3x4)y+1| ---

Then the rule is, number of match sticks =3 % (number of squares) + 1

Let s=number of squares, therefore number of match sticks used = (3xs)+ 1 =3s+ 1

Here the letter 's' is an example for a variable.
TRY THESE

A line of shapes is constructed using matchsticks .

CITTILT I T T

Shape-1 Shape-2 Shape-3 Shape-4
(1) Find the rule that shows how many sticks are needed to make a group of such shapes?
(i) How many match sticks are needed to form a group of 12 shapes?

We can use any letter eg. m, n, p, s, X, y, Z etc. to denote a variable. Variable does not have
a fixed value or a fixed letter attached to it. A letter can denote any quantity. In the above examples
we have used m, y, s to denote the number of matchsticks.

Example-1.  Number of pencils with Rama is 3 more than Rahim. Find the number of pencils
Rama has in terms of what Rahim has?

Solution: If Rahim has 2 pencils then Rama has 2 + 3 =5 pencils.
If Rahim has 5 pencils then Rama has 5 + 3 = 8 pencils.
We do not know how many pencils Rahim has.
But we know that Rama's pencils = Rahim's pencils + 3

If we denote the number of pencils Rahim has as n, then the number of pencils of Rama
are nt+3

Heren=1,2,3 ..ccceeec..... therefore 'n' is a variable.
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Example-2. Hema and Madhavi are sisters. Madhavi is 3 years younger to Hema. Write
Madhavi's age in terms of Hema's age?
Solution: Given that Madhavi is younger to Hema by 3 years,
IfHema is 10 years old then Madhavi is 10-3 =7 years old.
IfHemais 16 years old, Madhavi is 16-3= 13 years old.
Here we don't know the exact age of Hema. It may take any value.
So let the age of Hema be 'p' years, then Madhavi's age is "p - 3" years.

Here 'p' is also an example of a variable. It takes different values like 1,2,3... As you
would expect when 'p'is 10, 'p-3'is 7 and when 'p'is 16, p-3 is 13.

EXERCISE - 9.1

1. ind the rule which gives the number of match sticks required to make the following match
sticks patterns.
(1) A pattern of letter '"T" (i1) A pattern of letter 'E'  (iii) A pattern of letter 'Z'

2. Make a rule between the number of blades required and the
number of fans (say ) in a hall?

3. Findarule for the following patterns between number of shapes
formed and number of match sticks required.

O A AN AN

O B O

4. The costof one pen is ¥ 7 then what is the rule for the cost of 'n' pens.

5. The cost of one bag is ¥ 90 what is the rule for the cost of 'm' bags?

6.  Therule for purchase of books is that the cost of q books is ¥ 23q ; then find the price of
one book?

7. Johnsays that he has two books less than Gayathri. Write the relationship using letter x.

8. = Rekha has 3 books more than twice the books with Suresh. Write the relationship using
letter y.

9. Ateacherdistributes 6 pencils per student. Can you find how many pencils are needed for
the given number of students (use 'Z' for the number of students).

10. Complete each table to generate the given functional relationship.

" 1 2 3 4 5 9 |
3x+2 S | | | | | 38

iy | a 1 3 6 7 9 8 |
5a-1 I T T T T 49
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11. Observe the following pattern.

VANERVAVERVAVANRYVAVAVEVAVAVAN

Shape-1 Shape-2 Shape-3 Shape-4 Shape-5

Count the number of line segments in each shape.

1) How many line segments will the ninth shape contain?
i) Write the rule for the above pattern.

9. 5 EXPRESSIONS WITH VARIABLES

Recall that in arithmetic we have come across expression like 5 +4,11-9,3 +0 etc.
These are all formed using numbers. Observe the following.

Ram says that he has scored five marks more than Tony. Can you find the marks scored
by Ram? Here we do not know the marks of Tony. We proceed by supposing Tony's marks.

Suppose Tony scored 45 marks. Then marks scored by Ram would be 45+5=50
If Tony scored 56 marks. Then marks scored by Ram would be 56+5=61

Now let us suppose Tony scored 'x' marks. Can you say the marks scored by Ram?
The marks scored by Ram would be x+5, which is an expression with variable 'x'.

In fact, we have seen expressions like 2m, 3y, 4z, 2s+1, 3s+1, 8p, n+3, p-3 in the earlier
discussion. Those expressions are obtained by using operations of addition, subtraction, multiplication
and division of variables. For example, the expression 'p-3' is formed by subtracting 3 from the
variable 'p' and the expression '8 p' is formed by multiplying the variable 'p' by '8'.

We know that variables can take different values; they have no fixed value, but they are
numbers. That is why operations of addition, subtraction, multiplication and division can
be done on them.

We have already come across daily life situation in which expressions are useful. Let us
recall some of them:

S.No.|Situation Variable Statement using
Expression

(1) |'n'divided by 7

(i) |¥ 5 more than what Geeta has Geetahas% y y+5

(iii) |Perimeter is 4 times the side in a square

(iv) [Price of apple is twice the price of guava

(v) |Renu's height is 3 feet less than Leela's height

1
(vi) |I'have scored 3 of the runs scored by you.
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Example-3.  Write a statement for the following expressions:

(1) 2p (i) 7+x
Solution: (i) Raju has twice the money than Seema.
(i) I'have 7 marbles more than Dilip.

Example-4. Madhu plants 5 more Groundnut seeds than Bean seeds. How many Groundnut
seeds does he plant (take number of Bean seeds as 'm")

Solutioin: Let the number of Bean seeds=m

Therefore number of Groundnut seeds ='m+ 5'

EXERCISE -9.2

1. Write the expressions for the following statements
) qis multiplied by 5
(i) y is divided by 4
(iit) One fourth of the product of numbers p and q
(iv)  5Sisadded to the three times z
) 9 times 'n'is added to '10'
(vi) 16 is subtracted from two times 'y’

(vii)  'y'is multiplied by 10 and then x is added to the product

2. Write two statements each for the following expressions
X
()y-11 (i1) 10a (iii) = (iv)3m +11 (v)2y-5
3. Peter has 'p' number of balls. Number of balls with David is 3 times the balls with Peter.
Write this as an expression.
4. Sita has 3 more note books than Githa. Find the number of books that Sita has? Use any

letter for the number of books that Gita has.

5. Cadets are marching in a parade. There are 5 cadets in each row. What is the rule for the
number of cadets, for a given number of rows? Use '’ for the number of rows.

9.6 RULES FROM GEOMETRY/MENSURATION

Perimeter of a square
We know that perimeter of a polygon is the sum of the lengths of all its sides.

A square has 4 sides and they are equal in length.

Therefore the perimeter of a square = Sum of the length of the sides of the square.

= (side + side +side + side) =4 x length of the side =4 x s =4s

Thus we get the rule for the perimeter of the square. The length of the square can have any
value, its value is not fixed. It is also a variable. The use of the variable allows us to write the

general rule in a way that is concise and easy to remember. We wrote the rule for perimeter of a
square. What would be the rule for perimeter of an equilateral triangle?
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TRY THESE

1. Find the general rule for the perimeter of a rectangle. Use variables 'I' and
'b' for length and breadth of the rectangle respectively.

2. Find the general rule for the area of a square by using the variable 's' for
the side of a square.

3. What would be the rule for perimeter of an Isoscelese triangle?

9.7 RULE FROM ARITHMETIC

Observe the following even number pattern

To find the nth term in the given pattern, we put the sequence in a table

S
Evennoposition | 1st | 2nd |3rd |4th |5th | 6th 7th | 8th Oth 10th

Even Number | 2 4 6 8 10 12 1_14 16 18 20
Pattern 2x1 | 2x2 |2x3 |2x4 |2x5 ... 2x7 1. 2x9 | ...

From the table it is clear that the first even number is 2 x 1, the second even number is
2 x 2 and so on. Using the above logic, we can fill up the blanks in the table and find the pattern for
'n™ even number. Itis2 xn i.e.,"2n'.

So the n term of the pattern 2,4,6,8,10,...... is 2n.
Do THis

1. Find the n™ term in the following sequences
i) 3,6,9,12, ...l
ii) 2,5,8, 11, ciiinein
iii) 1,8,27,64,125 ...............

9.8 SiMPLE EQUATIONS
Let us recall the face pattern.

We know that the number of black stickers required is given by the rule 2m, if m is taken

to be the number of faces to be formed. We can find the number of stickers required for a given

number of faces.

What about the other way? How to find the number of faces formed when the number of
stickers are given. This mean, we have to find the number of faces (i.e. m) for the given number of
stickers 10.

For 10 stickers we know 2m = 10. Here we have a condition to be satisfied by the

variable m.
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The condition to be satisifed that 2 times m must be 10 is example of an equation.

Our question can be answered by observing the table.

m 2m Condition satisfied? Yes/No.
2 No
3 No
4 No
5 10 Yes
6 12 No
7 14 No

The equation 2m = 10 is satisfied only when m = 5.

9.8.1 L.H.S & R.H.S of an Equation

If we observe the equation 2m = 10 we can find that equation has sign of equality between
its two sides. The value of expression to the left of the equal its sign in an equation is called Left
Hand Side (LHS) and the value of which is right side of the equal its sign is called Right Hand Side
(RHS). ‘

@,
An equation says that the value of the LHS is equal to the

value of RHS. This condition of an equation is often compared
with a simple balance with equal weights on both pans.

If LHS is not equal to RHS we do not get an equation. For SRHS ~
example 4 + 5 on one side and 7 on the other side is not an equation.
We would write 4 + 5# 7 or 4+ 5>7. Similarly x + 5> 6, y - 1< 10 are not equations.

Do THis
1. Write LHS and RHS of following simple equations:
(i 2x+1=10 (i) 9=y-2 (i) 3p+5=2p+ 10
2. Write any two simple equations and give their LHS & RHS.

9.8.2 Solution of an equation (Root of the equation)- Trial & Error Method

Let us take the other example considered at the beginning of the chapter. We observed a
conversation between Damini and Kowshik. In that conversation Damini said that the final result
was 27 and Kowshik told her friend's age as 11 years.

Let us see how he found the age.

Let Damini friend's age be 'x' years. Doubling it we get "2x'. After adding 5 to it, it becomes
"2x + 5', which is equal to the final result 27 given by Damini.

L2 +5=27

Let us take the above equation: Check for what value of x it is satisfied.
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Here 'x' is a variable and can take any value like 1, 2, 3, ....
If x =1 then the value of 2x + 5=2x1+5=7
If x = 2 then the value of 2x + 5=2x2+5=9
If x = 3 then the value of 2x + 5=2 x 3 +5=11 and so on.

Writing 1,2,3 ..... in the place of 'x' is called "Substitution".
Let us examine the values of LHS and RHS by substituting values for the variable 'x'

Substituting value Value of LHS Value of RHS Whether LHS and

(%) (2x+5) 27 RHS are equal
1 2x1+5=17 27 Not equal

2 2x2+5=9 27 Not equal

3 2x3+5=11 27 Not equal

4 2x44+5=13 27 Not equal

5 2x5+5=15 27 Not equal

6 2x6+5=17 27 Not equal

7 2x7+5=19 27 Not equal

8 2 x8+5=21 27 Not equal

9 2x9+5=23 27 Not equal
10 2 x10+5=25 27 Not equal
11 2 x 1145 = 27 27 Equal

12 2x12+5=29 27 Not equal

From the table it is obvious that when 'x = 11' the both LHS and RHS are equal. Therefore
x =11 is called the solution of equation 2x + 5 =27.

Solution of an equation is the value of the variable for which LHS and RHS
are equal. The solution is also called as root of the equation.

Algebra is a powerful tool for solving puzzles, riddles and problems in our daily life.
Consider the second equation 3m =15

The following table shows for different values of 'm', the value of LHS and the comparison
with the RHS.

Substituting value Value of LHS Value of RHS Whether LHS and
(m) (3m) (15) RHS are equal

1 3x1=2 15 Not equal
2 3x2=6 15 Not equal
3 3x3=9 15 Not equal
4 3x4=12 15 Not equal
5 3x5=15 15 Equal

6 3x6=18 15 Not equal
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From the table we find that for m=5 both LHS and RHS are equal. Therefore m = 5 is the
solution of the equation.

The method we followed in the above is called Trial and Error Method.

Do THis

Find the solution of the equation 'x - 4 = 2' by Trial and Error method.

EXERCISE - 9.3

1. State which of the following are equations.

(1) x-3=7 (ii) [+5>9 (iii) p-4<10
(iv) 5+m=-6 v) 2s-2=12 (vi) 3x+5>13
(vi)  3x<15 (vii) 2x-5=3 (ix) Ty+1<22
(x) 3z+6=12 (x1) 2x-3y=3 (xi) z=4
2. Write LHS and RHS of the following equations.
(1) x-5=6 (ii) 4y=12 (iif) 2z+3=7
(iv) 3p=24 (v) 4=x-2 (vi) 2a-3=-5
3. Solve the following equation by Trial & Error Method.
(1) x+3=5 (ii) y-2=7 (iii) a-2=6
(iv) S5y =15 (v) 6n =30 (vi) 3z=27

WHAT WE HAVE DI1SCUSSED?

1. We looked at the patterns arising from making of many identical
letters or shapes using match sticks. We learnt to write general
realtion between the number of matchsticks required for making E v -

a number of identical shapes. Since the number of times the ESD6X1
shape is repeated is a variable, we denote it by an alphabet in
writing the rule.

A variable takes different values. Its value is not fixed.
We may use any letter a, b, m, n, p, g, X, y, Z etc., to represent a variable.

A variable allows us to express relations in any practical situation.

A

Variables are numbers, although their value is not fixed. We can do operations on them just
as in the case of fixed numbers.

6. We can form expressions with variables using different operations. Some examples are 2m,
3s+1, 8p, x/3 etc.

Variables allow us to express many common rules of geometry and arithmetic in a general way.

8. An equation is a condition on a variable. Such a condition limits the values the variable
can have.

9. An equation has two sides, L.H.S. and R.H.S., on both sides of equality sign.

10. The L.H.S. of an equation is equal to its R.H.S. only for definite values of the variable in the
equation.

11. To get the solution of an equation, one of the methods used is the Trial and Error method.
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Perimeter and Area

10.1 INTRODUCTION A1V3L1

We studied about different shapes in chapter "Basic Geometrical Shapes". When we talk
about plane figures, we think of regions covered by them and their boundaries. We need some
measures to compare their sizes. Let us look into this now.

10.2 PERIMETER

Think of the following situations:

1. Aboy is running around a circular path. He starts running from point A and stops at A.
Then the distance covered by the boy is the perimeter of the circular path.

2. A man wants to fence his field with wire. To find the length of wire needed he would have
to measure the sides of the field.

This will give the perimeter of the field. The length of the boundary of a closed figure is
called its perimeter. We use perimeter in many situations of our daily life.

TRY THESE

Give five examples of situations where you need to know the perimeter.

We can look at perimeter in another way.

Look at the figures given below:

A
B p E E D
C c B F D
C C
C E
Al B Al B A B
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Take a wire or a string. Break the string into pieces of appropriate lengths, start placing the
string pieces along the sides. When all the sides are covered, we can put the string together and
measure its length. The length of the string is equal to the distance in going around the shape once.
This length is known as the perimeter of the closed figure. It is the length of the wire to form the
figures.

We can say that perimeter is the distance covered along the boundary forming a
closed figure when you go around the figure once.

Do THis
What would be the perimeter of these shapes?

Fill in the blanks given and in each case start from the point A. !
40m

1) Perimeter = AB+.......... o Freeenn D C
= s T T o T o § =
= e m N =

A 40m B

i) Perimeter = AB+.......... ton

T T T
= s T T oereees
T T TP... W
= e m
We see that to find the perimeter of a closed figure made up
entirely of line segments we find the sum of the lengths of all the sides. D 130m C
Example-1. Ritu went to a park 130m long and 90m wide. She & S
took one complete round of it. What distance did she cover? < s
Solution: Total distance covered by Ritu=Perimeter of the park ABCD |
A 130m B

=AB+BC + CD + DA
=130m+90m+130m+90 m=440 m

Example-2.  Find the perimeter of given shape. I Im 5

Solution: I[J =DC=3m EF=HG=2m Y
AB=LK=4m FG=KJ=CB=1m Hﬁ(}
AL =BC + DE + FG + HI + JK E.g, ¥
=Ilm+2m+1Im+2m+1m p—37__¢
=7m A B

Perimeter =AB+BC+CD+DE+EF+FG+GH+HI+1J+JK+KL+LA
=4dm+Im+3m+2m+2m+1m

+2m+2m+3m+Im+4dm+7m=32m
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TRY THESE

Find the perimeter of the following:

1. Atable with sides equal to 30 cm, 15 cm, 30 cm and 15 cm respectively.

of the wire is ¥ 20 per meter. What is the total cost of the wire?

10.2.1 Perimeter of a Rectangle

Measure the length of the sides of your text book cover. What is the perimeter?

15¢cm.

Letus consider a rectangle ABCD whose length and breadth are D C
15 ecm and 10 cm respectively. What will be its perimeter? g S
S
Perimeter of the rectangle = Sum of the lengths of'its four sides ™ s
=AB+BC+CD + DA A= Tcm. B
=AB+BC+AB+BC
=2xAB+2xBC
=2x(AB+BC) We know that the opposite sides of a
=2x(15cm+ 10 cm) rectangle are equal
=2x25cm soAB=CD,AD=BC
=50cm
We see that
perimeter of a rectangle = length + breadth + length + breadth l C
i.e. perimeter of a rectangle =2 x (length + breadth)
b b
Perimeter of arectangle P=2 (/+ b)
where /=length, b =Dbreadth and p = perimeter. A 7 B
Try THESE
Find the perimeter of the following rectangles. %
Lengthof | Breadthof | Perimeterby Perimeter by the formula
rectangle rectangle adding all the sides |2 x (Length+Breadth)
20cm 15cm =20cm+ 15 cm =2x(20+ 15)
+20cm+ 15 cm =2 x(35)
=70 cm =70 cm
0.7m 0.3m
22cm 18 cm
12.5cm 7.5cm
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Example-3. Find the perimeter of a rectangular field which is 36 m long and 24 m wide.

Solution: Length of the field (/) =36m
Breadth of the filed (5) =24 m
Therefore, perimeter of the field (P) =2(l+b)
=2(36+24)m
=2x60m
=120m
Example-4. Find the breadth of a rectangle whose perimeter is 76 cm and length is 26 cm
Solution: Perimeter of the rectangle (P)=76 cm
Length of the rectangle (l) =26 cm
Perimeter of the rectangle =2 (length + breadth)
So, 76 =2 (26 + breadth)
26 + breadth =76+2 =38
Breadth =38-26 =12cm
Hence, breadth of the rectangle =12cm

Example-5. The length and breadth of a rectangular field are 22.5 m and 14.5 m respectively.
Find the cost of fencing its four sides at the rate of ¥ 6 per meter.

Solution: Length of the field (/) =22.5m
Breadth of'the field (b)=14.5m
Perimeter of the filed (P) =2 (/ + b)
=2(22.5+14.5)m

=2x37m
=74 m
Thus, cost of fencing at ¥ 6 per meter.
=% (6 x74)
=3 444
Example-6. How many different rectangles with integral measurements can be drawn with
perimeter as 32 cm?
Solution: Perimeter =32 cm
Half of the perimeter= — cm =16 cm

2
Now, we have to find the number of rectangles that can be drawn, the sum of whose length
and breadth is 16 cm. Keeping in mind that the sides are positive integers in cm,

all possible pairs of length and breadth are
s, (14,2)  (d3,3) (12,4 (1L5) (10,6) (9,7) (8,8)
Hence, eight rectangles can be drawn.
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Do THis

1. A square picture frame has sides of 0.75 meters. If the cost of a coloured
paper is X 20 per meter, what is the cost of putting coloured paper around the
frame?

2. There is a string of length 44 cm. How many different rectangles with posi-
tive integers as length and breadth can be made with this string?

3. IfThave a string 41 cm long can I make a rectangle using the string com-
pletely? Give reasons.

10.2.2 Perimeter of Regular shapes

Polygons are the simple closed plane figures bounded by line segments. A polygon is
called a regular polygon, if all its sides are of equal length and all angles are of equal measure.

Equilateral triangle is a regular three sided polygon.
Square is a regular four sided polygon. Now let us try to find the a

perimeter of a square.

Since the sides of a square are equal.

So,perimeter =a+a+a+a

=4 xa=4a

Perimeter of a square =4 X length of anyside.

Now, look at equilateral triangle with each side equal to 4 cm
Can we find its perimeter?

Perimeter of this equilateral traingle
=(4+4+4)cm

=3x4cm=12cm

: . . . A
In general if 'a' represents the side of an equilateral triangle then 4cm.
the perimeter is 3 x @ =3a.

Perimeter of an equilateral triangle = 3 % length of any side

TRy THESE
L. Find the perimeter of the following squares. Figures are drawn on 1 cm grids.
NS D C S R H G

ﬁ; Z Y
I A v) X

P (?) Q

2. Find various objects from your surroundings which have regular shapes and their perimeters.
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Regular Polygon

Geometrical shapes that have all the sides equal and all angles equal are called regular poly-
gon. Square and equilateral triangles are examples of regular polygon. There can be
5-sided, 6-sided or more sided regular figures. Their perimeters are the sum of their sides.

We can thus see that in general

perimeter of a regular 5-sided polygon (pentagon) =5 xlength of any side

perimeter of a regular 6-sided polygon (Hexagon) =6 x length of any side

perimeter of a regular 8-sided polygon (Octagon) =8 x length of any side
Do THis

Find the perimeter of a regular pentagon of side 8 cm

Example-7. Find the cost of fencing a square park of side 250 m at the rate of ¥ 20 per meter.
Solution: Perimeter of the square park =4 x length of a side
=4x250m=1000m
Rate of fencing the park =% 20 per meter
Thus, total cost of fencing the park =% 1000 x 20 =¥ 20,000

Example-8. Find the side of the equilateral triangle whose perimeter is 54 cm

Solution: Perimeter of an equilateral traingle =3 X length of a side

Perimeter B 54 cm
3 3

Thus, lengthofaside = =18 cm
Example-9. A piece of wire 1s 24 cm. long. What will be the length of each side, if the wire is
used to form.
(1) anequilateral triangle? (i) asquare? (ii1))  aregular hexagon?
Solution:
(1) Anequilateral traingle has 3 equal sides, so we can divide the length of the wire by 3
to get the length of one side.

. . . 24 cm
Each side of the equilateral triangle = 3 8 cm

(i) A square has 4 equal sides, so we can divide the length of the wire by 4 to get the
length of one side.

cm
So each side = 1 6 cm
(i) A regular hexagon has 6 equal sides, so we can divide the length of the wire by 6 to get
the length of one side.
- 24cm
Each side of the hexagon = e - 4cm
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1.

62

EXERcISE - 10.1

Find the perimeter of each of the following shapes:

H G N
2cm Py
3em J 2cm ~ S
1 E—F g J I [Cdem g
g Zem B 2cm F
s § N dem
S S 3
= s AL
g 8cm B 6cm B 2emB
Find the perimeter of each of the following figures.
W0 2 8 3
55¢cm 40cm 30cm >dem

What would be the cost of putting a wire around each of these shapes given that 1cm wire
costs T 157

How many different rectangles can you make with a 24 cm long string with integral sides and
what are the sides of those rectangles in cm?

A flower bed is in the shape of a square with a side 3.5 m Each side is to be fenced with 4
rows of ropes. Find the cost of rope required at ¥ 15 per meter.

A piece of wire is 60 cm long. What will be the length of each side if the string is used to
form:

1) an equilateral triangle i) asquare.
iii) aregular hexagon v) aregular pentagon.

Bunty and Bubly go for jogging every morning. Bunty goes around a square park of side
80m and Bubly goes around a rectangular park with length 90m and breadth 60m. If they
both take 3 rounds, who covers more distance and by how much?

The length of a rectangle is twice of its breadth. Ifits perimeter is 48 cm, find the dimensions
of the rectangle?

Two sides of a triangle are 12 cm and 14 cm. The perimeter of the triangle is 36 cm. What
is the length of third side?

Find the perimeter of each of the following shapes:
(1) A triangle of sides 3 cm, 4 cm and 5 cm
(i) An equilateral triangle of side 9 cm

(i) An isosceles triangle with equal sides 8 cm each and third side of 6 cm
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10.3 AREA

Look at the closed figures given below. All of them occupy some region of a flat surface.
Can you find which one occupies more region? Mark a tick (v) on them:

(@) (b) m @ (b)
Q ) @) (b)

The amount of surface enclosed by a closed figure is called its area.

In the above pair of figures you can tell, which has
more area but is that always possible?

Now look at the adjecent figures.

Which has more area? It is not easy to say. Letus
use a graph paper to help. () (i)

Take the shape (i1) and place it on a squared paper or graph paper where every square
measures 1 cm % 1 cm. Make an outline of the figure.

Look at the squares covered by the figure. Some of them are
completely covered, some half, some less than half and some more
than half. The completely covered squares are shown shaded in picture

(i)

(i)
We know that the area is the number of centimeter squares that are
needed to cover the shape.

i But as we can see there is a small problem. The squares do not always

fit exactly into the area you measure. Some fit completely, some are
marginally covered and some are largely included in the shape. We get over this difficulty by
adopting some rules:

. Ignore portions of the area that are less than half a square.

. If more than half of a square is in the region, just count it as one square.

. If exactly half'the square is covered, take its area as %2 square unit.

. The area of one full square is taken as 1 square unit. If it is a centimeter square sheet, then

the area of one full square will be a square centimeter.
Such arules give a fair estimate of the desired area as the ignored ones balance out the
incomplete ones included.
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Now count the squares in the figure (iii) and fill in the information in the table.

Covered Area No. of squares | Estimated Area (sq units)
(1) | Fully-filled squares 11 11
(i) | Half-filled squares 2 2%
(i) | More than half-filled squares 8 8
(iv) | Less than half filled squares 3 0
Total area =11+2 x %+ 8 =20 sq units

We can thus compare any two shapes by counting the squares covered by their outline on
the graph or square paper grid.
Try THiS

Find the areas of the following figures by counting squares.

Area of each square is 1 sq.cm.

_—
—

) (iiii)

(iv) (\)

O
2’ )
(vi) (vii (viii) (ix)
Do THis
1. Trace shapes of leaves, flower petals and other such objects on the graph

paper and find their area approximately.

2. Drawany line diagram on a graph sheet. Count the squares and use them to
estimate the area of the region.

10.3.1 Area of the rectangle

7cm.

With the help of the graph paper, can we tell the area
of arectangle whose length is 7 cm and breadth is 4 cm?

Iz

Draw the rectangle on a graph paper having
1 cm % 1 cm squares. The rectangle covers 28 squares
completely. .. The area of the rectangle =28 sq cm
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We can see that there are 7 squares in each row and there are 4 rows. This can be
written as 7 x 4 =28 sq. cm.

Here, area of the rectangle in 28, length of the rectangle is 7 and breadth of the
rectangle is 4.

With the following measurements draw rectangles on a graph paper and find their area by
counting the completely covered squares. Also find the product of length and breadth. What can
you think from the results obtained?

() (iii) (iii

S.No. [ Length | Breadth [ Area (Total no.ofsquares) | length x breadth
1. 4 3 12 4 x3=12sq.cm.

Thus from the above discussion and the results we can establish that
Area of rectangle = length x breadth

Without using the graph paper, we can now able to find the area of a rectangle. For

example if the length of a rectangle is 6 cm and breadth is 4 cm then the

Areaoftherectangle = Length x breadth =6 x4 =24 sq. cm.

TrY THESE @
1. Draw two different rectangles having the same perimeter. Compare their areas. K\
Are they same? Can you draw two different squares having the same perimeter. 3

N

Do THis

1. Find the area of:

7
() The floor of your classroom. (i) A door in your house

(i) The black board in your classroom.
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10.3.2 Area of the Square 4 cm

Let us consider a square of side 4 cm. If we place itona

centimeter graph paper then we observe that it covers 16 squares.

So the area of the square =4 x 4 sq cm = 16 sq. cm. § §3
There are four squares in each row and there are four rows.
So the area is 4 x 4 sq cm. We know that a square is just like a 4cm

rectangle with the special condition that its length is equal to the
breadth.

TRY THESE

-

}ﬁ The length of one side of few squares are given. Find their areas using graph papers

!

also find side x side. What do you notice from the results obtained?

1)4cm i) 6cm i) 2 cm iv)8cm

From the above discussion
Area of the square = Side x Side
= (Side)’
Example-10. How many tiles with dimensions 12 cm and 5 cm will be needed to fit a region
whose length and breadth are 144 cm and 100 cm respectively.
Solution: Lengthoftheregion =144 cm

Breadth oftheregion =100 cm

Area of the region =144 cm x 100 cm
= 14,400 sq cm

Length of 1 tile =12cm

Breadth of 1 tile =5cm

Areaof'1 tile =12cm x5 cm
=60 sqcm

. Number of tilesrequired = M = 140
area of 1 tile 60

=240 tiles
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Example-11. The perimeters of a rectangle and a square are same. If the length and breadth of
the rectangle are 35 cm and 25 cm respectively. Find which figure has greater area and by

how much.
Solution: Perimeter of the rectangle =2 (length + breadth)
=2(35+25)=2x60=120 cm
. So perimeter of the square =120 cm
. 120
Now side of the square = T 30 cm
. Area of the square = (side)*=(30)>=900 sq cm
Area of the rectangle = length % breadth

=35x25=875sqcm
Thus the square has greater area by (900 - 875) sq cm =25 sq ecm

Example-12. Find the area of a rectangle whose length is 4 m and breadth is 68 cm.

Calculate the area in sq cm.

Solution: Breadth of the rectangle =68 cm
Length of the rectangle =4m =400 cm
Area of the rectangle = length x breadth
=400 x 68 sqcm
=27,200 sq cm

Example-13. The area of arectangular garden which has 40 meter length is 1120 sq m. Find the

width of the garden?

Solution: Area of therectangle = = 1,120 square meters
Length of the rectangle =40 meters
Areaoftherectangle = length x width

B Area 1120
~ Length 40

Sowidth =28 meters

Example-14. Five square flower beds each of side 1 m are dug on a piece of land Sm long and
4 m wide. What is the area of the remaining part of the land?
Solution: Area of the piece of land = length x breadth
=5 X 4 sq meters
=20 sq meters

Area of each square flower bed =1 x 1 sq meter
So area of 5 square flower beds =5 sq meters
Land remaining =20 -5 =15 sq meters
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10.

I1.

12.

13.
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EXERCISE - 10.2

Find the area of the rectangles with the given sides:
1) 50 cmand 20 cm il) 65mand45m
iii) 25cmand 16 cm iv) 7kmand 19 km

Find the area of squares with the given sides:
i) 26m i) 17m

i) 52 cm iv) 8cm

The area of rectangular frame is 1,125 sq cm. Ifits width is 25 cm, what is its length?

The length of a rectangular field is 60 m and the breadth is half of its length. Find the area
of the field.

A square sheet of paper has a perimeter of 40 cm. What is the length of its side? Also find
the area of the square sheet?

1
The area of rectangular plot is 2400 square meters and it's length is 1 5 times to it's breadth.

What is the perimeter?

The length and breadth of a room are 6 m and 4 mrespectively. How many square meters of
carpet is required to completely cover the floor of the room? If the carpet costs ¥240 a square
meter, what will be the total cost of the carpet for completely covering the floor?

Two fields have the same perimeter. One is a square of side 72m and another is a rectangle
oflength 80 m. Which field has the greater area and by how much?

The area of a square is 49 sq cm A rectangle has the same perimeter as the square. If the
length of the rectangle is 9.3 cm, what is its breadth? Also find which has greater area?

Rahul owns a rectangular field of length 400 m and breadth 200 m. His friend Ramu owns
a square field of length 300 m. Find the cost of fencing the two fields at 150 per meter. If
one tree can be planted in an area of 10 sq m. who can plant more trees in his field? How
many more trees can he plant?

The length of a rectangular floor is 20 m, more than its breadth. If the perimeter of the floor
18 280 m, what is its length?

A rectangular plot of land is 240 m by 200 m. The cost of fencing per meter is ¥30. What
is the cost of fencing the entire field?

The side of a square field is 120 meters. The cost of preparing a grass lawn is I35 per
square meter. How much will it cost, if the entire field is converted into a lawn?

PERIMETER AND AREA Free distribution of Govt. of Telangana 2022-23
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14.  What will happen to the area of rectangle, if
1) Its length and breadth are doubled?
i1) Its length is doubled and breadth is tripled?

15.  Whatwill happen to the area of a square if its side is:
i) doubled ii) halved

WHAT HAVE WE DISCUSSED?

1. Perimeter is the distance covered along the boundary forming a
closed figure when you go round the figure once.

2. 1) Perimeter of arectangle =2 x (length + breadth)
i)  Perimeter of a square =4 x length of'its side

i)  Perimeter of an equilateral triangle =3 x length of any side

3. 1)  Figuresinwhich all sides and angles are equal are called regular closed figures.
i)  The perimeter of a regular figure is equal to the number of sides times the size of each
side.
4.  The amount of surface enclosed by a closed figure is called its area.
5. Tocalculate the area of a figure using a graph paper, the following conventions are adopted:

i)  Ignore portions of the area that are less than half'a square.

i)  Ifmore than half a square is in the region. count it as one square.

i) Ifexactly halfthe square is covered, take its area as 5 sd units.

6. 1)  Areaofarectangle=length x breadth
i)  Area of square = side x side

i) The area of a square is more than the area of any other rectangle having the same
perimeter.
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Ratio and Proportion

-
R8I4U3

11.1 INTRODUCTION

In our day to day life, we compare quantities in different ways. In the market, we compare
which vegetables look fresh, which are expensive, which are reasonably priced etc. Let us consider
some examples.

Every day Satya and Madhukar
drink milk before going to school. Satya
adds 2 spoons of sugar to 1 cup of milk.
Madhukar adds 1 spoon of sugar in same
sized cup of milk.

Which milk will be sweeter? Can we say without tasting the milk?

Sharada has 3 spoons of sugar in 2 cups of milk. How do we compare the sweetness of
milk in the three cases?

Consider the following situation.

Sir1 has 8 note books and Ravi has 16 note books.

To compare the 1 have eight more On! It have twi
books, Ravi compared them note books. ore b le‘zans you have twice

by finding their difference.
And Siri compared them by
division. One quantity is how
much more or how much less
than the other quantity is
comparison by subtraction.
And one quantity is how many
times more or less than the other is comparison by division.

Give 3 instances where we compare quantities by subtraction and by division.

If we wish to compare the length of an ant and a grasshopper. The difference in length
does not express the comparison. The grasshopper's length, which is approximately 4 cm to
5 cm, is too long in comparison to an ant's length which
is just a few mm. The difference in length would be
around 4cm only. That by itself does not appear to be a
big difference. Comparison will be better if we try to
find out how many ants can be placed one behind the
other to match the length of the grasshopper. So we
may say that 15 to 20 ants together have the same length
of a grasshopper.

e T T T R e
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Consider another example.

The cost of a car is ¥ 2,50,000 and that of a motorbike is ¥ 50,000. If we compare the
cost by taking the difference between the costs, the difference is 2,00,000. This does not help us

2,50,000 5
to understand the extent of difference. If we compare by division; then 750,000 = 1 which tells
us that for cost of every car we can buy 5 motorcycles.

Thus, in certain situations, comparison by division makes better sense than comparison by
taking the difference.

Let us consider one more example.

Latha is 3 years old and Kareem is 18 years old. We can say that Kareem is 15 years older
than Latha. Compare this with Rahim being 65 years old and Reshma 50 years. In both the cases
the difference in the ages is 15 years. It is obvious however, the difference in Latha and Kareem is
of adifferent kind. It is much better to say that Kareem is six times older than Latha.

This type of the comparison where we compare things by division is called ratio. In this
chapter we will learn about ratio in detail.

Another example where we use such comparison is in making maps.

Look at the map:

MAP

Political
SCALE : 1 Cm. =300 Km.
Scale: 1 cm=100m

The places on a map are very
close by as compared to the actual
distance between them. The scale of
map tells us that the comparison
between the actual distance and the
distance shown in the map. For example,
amap of a street or a market, the scale
says 1 cm =100 m, then we know that
the distance on the map is ten thousandth
of the actual distance. In other words
actual distance is 10,000 times the
distance on the map. If we compare the
distance on the map to the actual
distance represented we would say that
5 emrepresents 500 meters. Comparison by subtraction would tell us that the actual distance is
499 meters 95 cm more than the distance on the map. Compared to the statement that the actual
distance is 10,000 times the distance on the map, this statement does not convey much.

16 2

In the first example ratio of Siri's books to Ravi's books is 3 1" 2:1

Wereaditas 2 isto 1.

If we change the comparison order and ask for the ratio of Ravi's books to Siri's books,

1

the answer will be E = 5 =1:2

When we compare two quantities, we have to take care of order of the quantities.
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TRy THESE

Observe the example and

fill in the blanks.
S. No | First Second | Comparing Ratio [ Comparison by Ratio
Quantity| Quantity | statement changing
the order
1 2 apples | 6apples | Applesin the first 1:3 | Applesinthe 3:1
basket are one-third second basket
ofthe apples in the are 3 times the
second basket. apples in the
first basket.
2 500gof | 1000gof
Copper | Iron
3 Costof | Costofa
T-Shirt Coat

%200 %1000

11.2 Comparing quantities with different units

The height of a tree is 13m and its picture in the book is 26cm long. Can we say that the
height of the tree in the picture is twice that of the actual tree? Obviously not, as we know actual
tree is taller than the tree shown in the picture.

Height of the tree is 13mi.e. 1300 cm and the height of tree in the
picture is just 26 cm

1300
Now the ratio between two heights = 6 - 50:1

So we can say that the tree's actual height is 50 times than that of the
picture in the book.

When we compare two quantities, they must be in the same units.
In general the ratio of two quantities a and b is written as a : band we read itas ais to b

The two quantities a and b are called terms of the ratio. First quantity 'a' is called first
term or antecedent and second quantity 'b' is called second term or consequent.

Example-1. Rafihas 16 red marbles and 4 blue marbles. Find the ratio of red marbles to blue
marbles Rafi has?

Solution: Red marbles : Blue marbles = 16: 4
=4:1
Number of red marbles are 4 times than that of blue marbles.
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EXERCISE - 11.1

1. Complete the following table.

S. No.| Firstquantity Second quantity Ratio
i | DOVVVVD | 0VVVVVVVVO0OD
()
2. Compare:
(1) Number of blue coloured squares is times of the number of
red colour squares.
(11) Number of red coloured squares is times of the number of

blue coloured squares. .
@)  Find the ratio of number of blue squares to the number of red squares.
3. Solve the following:

) A milk manadds 250 m/ of water to 1 litre of milk. Find the ratio of water to milk.

(i) Satya's mother bought 4 kg pulses and 50g chilli powder. Find the ratio of weights
of chilli powder to pulses. What is the ratio of weights of the pulses to chilli powder?

(1)  Ranitakes 30 minutes to reach school from home. Ismail takes 2 an hour to cover
the same distance. Find the ratio of time taken by Rani to the time taken by Ismail.

11.3 Ratio in different situation

Sloka is in class VI. She has ¥50 with her. Mahesh is also in the same class. He has ¥100
with him. Both of them decided to save their amounts in 'Sanchayika', a savings programme in their
school. After depositing their amounts, they came to know that total money saved by their class
students is ¥ 2000. They want to compare their amount to the total amount saved.

The ratio of savings of Sloka to savings of Mahesh =50:100
The ratio of savings of Sloka to the total money saved = 50:2000
The ratio of savings of Mahesh to the total money saved. = 100: 2000
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ACTIVITY

Take a square ruled paper. Throw a dice and note the number on the dice. s -

Fill as many squares as the number noted with your favorite colour. e
Ask your
friend to throw a dice and colour as many squares as the number on
the dice with some other colour.
1.  Find the ratio of number of squares coloured by you to the

number of squares coloured by your friend?
2. Find the ratio of number of squares coloured by you to the

total number of squares coloured?
3. Find the ratio of number of squares coloured by your friend

to the total number of squares coloured?
4.  Canyou find any other ratios in this activity? Think and discuss with your friend.

TRY THESE
In the given figure, find the ratio of

() Shaded parts to unshaded parts
(i1) Shaded parts to total parts
(iit) Unshaded parts to total parts
11.4 Same ratio in different situations

Consider the following;:
Length of aroom is 30 m and its breadth is 20 m. So, the ratio of length of the room to the

30 3

breadth of the room = E = 5 1Issameas3:?2

There are 24 girls and 16 boys going for a picnic. Ratio of the number of girls to the number

of boys = 6 2 isthe sameas3:2

The ratio in both the examplesis 3 : 2.

Note, the ratio 30 : 20 and 24 : 16, in lowest form are same as 3 : 2. These are equivalent
ratios.

Can you think of some more examples having the ratio 3 : 2?

It is fun to write situations that give rise to a certain ratio. For example, write situations that

give the ratio 2 : 3. We have given two examples, you write 3 more.

86

Ratio of the breadth of a table to the length of the table is 2 : 3.

Sheena has 2 marbles and her friend Shabnam has 3 marbles. The ratio of marbles with
Sheena and Shabnamis 2 : 3.
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Example-2. Inamathematics class there are 16 boys and 20 girls. Find the ratio of number of
boys to the number of girls and express it in the simplest form.

Solution: Ratio of number of boys to number of girls =16:20

16  2x2x2x2 4
20 2x2x5 5
The simplest formis4 : 5

A ratio is said to be in the simplest form or in the lowest terms when it is written in terms
of whole numbers with no common factors other than 1.

TRY THESE
1. Complete the following tables
Ratio 1:2 2:3 57
1 time 1:2
2 times 4:6
3 times 15:21
4 times 12:16
5 times 20:25
2. Complete the following table.
S.No.| First Second | Ratio|Simplified | | Remember:
("Fill this first h quantity | quantity ratio Ratiois
1 rupee =..... paisa 1 20 paise | ¥ 1 comparison
1000g = ......... kg 2 800g | 1kg of quantities
1 hour=........ min|[ 3. | Ihr 30min expressed in
same units
100cm = ........... m 4 2m 125cm —_—
I minute=........ sec 5 3 min 45 sec
L I0mm=......... cm 6 30mm I cm
3. In the following figures, express the ratio of shaded parts to unshaded parts in the simplest
terms.
@) (ii) (i)
88
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(vi)

(@iv) )

EXERCISE - 11.2

Among the following, which ratios are in the simplest form? If not, convert them into the
simplest form.
1) 2:3 1) 16:20 i) 5:6 iv) 20:60 v) 8:15 vi) 19:2
A bag contains 20kg of rice and another bag contains 60 kg of wheat. Find the ratio of the
amount of rice to that of wheat? What is the ratio of rice to the total weight?

There are 32 students in a class of which 12 are girls. Find:

0) The ratio of number of boys to number of girls
1) The ratio of number of boys to total number of students
1ii) The ratio of number of girls to total number of students.

Draw a four sided closed figure and divide it in to some number of equal parts.Shade the
figure with any colour so that the ratio of shaded parts to unshaded parts 1: 3. Draw two
more different figures and do the same.

Imran bought 2 liters of oil and Vijay bought 500ml of oil. Find the ratio of quantities of oil
bought by Imran to oil bought by Vijay.

Weight of Abraham is 20 kg and his father's weight is 60kg. Find the ratio of weight of
Abraham and his father. Express it in the simplest form.

Ramu spent 5 th of his money on a story book. Find the ratio of money spent to the money

with him at the beginning.

11.5 Division of a given quantity in a given ratio

Example-3.  On Snigdha's birthday, her father brought a flower bouquet that contain 18 flowers

in all.If the ratio of red flowers to yellow is 1 : 2. Find their number.

Solutioin: Ratio of red flowers to yellow flowers =1: 2

90

Total parts = 142 = 3 parts

Total number of flowers = 18 flowers

3 parts = 18 flowers

Each part = 18/3=6 flowers

Red flowers =1 part=1 x 6 flowers = 6 flowers

Yellow flowers =2 parts =2 x 6 flowers = 12 flowers.
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Example-4. A goldsmith mixes gold and copper in the ratio 7:2 to prepare an ornament. Ifthe
ornament weighs 45gms, find the weight of gold and copper in it.

Solution: Ratio of gold and copper =7:2
Sum of'the ratio terms =7+2=9
Weight of 9 parts =45gm
Weight of Each part =45+9=5gm
Part of gold weighs =7 parts X 5 gm =35 gm
Part of copper weighs =2parts X 5gm=10 gm

Example-5. Line segment AB is divided into five equal parts.

Ae ° S ).( ° *B

1) In what ratio does X divides line segment AB?
i) Ifthe length of the line segment AB is 15 cm, find
the length of the line segments AX and XB.
Solution:1) X divides AB in the ratio 3:2
i) Total parts =3 + 2 =5 parts

Length of line segment AB= 15 cm Make a pattern with ¢ s

_ squared tiles using black and
Length of 5 parts =15 cm white tiles in the ratio 2 : 5.

There are many possible ways.

TRy THESE

15
Length of each part = i 3cm

Length of line segment AX =3 parts=3x3cm=9 cm
Length of line segment XB =2 parts=2x 3 cm=6 cm

Example-6. Hari and Teja won a Lottery, which they agreed to share in the ratio of 5:3. If
Teja received ¥150, how much did Hari receive? Also find the total amount.

Solution: Ratio of Hari's amount to Teja's amountis=5: 3
Teja's share = 3 parts =150

So, Hari's share = 5 parts =¥50 x 5 =%250
Hari will receive 250 and the total amount =250+ 150 =400

EXERcCISE - 11.3

1. A bag of 25 marbles is shared between Rahul and Kiran in the ratio 2: 3

)] How many marbles does Kiran receive?
ii) How many marbles does Rahul receive?

2. Apoint X on AB =14 cmdivides it in the ratio 3 : 4. Find the length of AX and XB.
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3. Geethaand Laxmi won ¥ 1050 in a game. They agreed to share the amount in the ratio of
3:4. How much does each person receive?

4.  Divide ¥ 3600 between Satya and Vishnu in the ratio of 3:5.
5.  Twonumbers are in the ratio 5:6. If the sum of the numbers is 132, find the two numbers.

Estimate the ratio in which X divides AB and then check your estimation by measuring it.

A X B

7. The income and savings of an employee are in the ratio 11:2. If his expenditure is ¥5346,
then find his income and savings.

11.6 PROPORTION

(iii)
What difference do you find in the figures? The figures (i) and (ii) look different and their

shapes have changed. Figure (iii) is enlarged but it does not look different. This is because there is
a change in the size, but not in the shape.

Let us find the ratio of length and breadth in all the three cases

Ratio of length and breadth in the original picture =3:2

Ratio of length and breadth in picture ()= 6 : 2 i.e. simplest formis 3 : 1
Ratio of length and breadth in picture (ii) =3 : 4 i.e. simplest form is 3: 4

Ratio of length and breadth in picture (iii)) =6 : 4 i.e. simplest formis 3:2 which is as same
as the ratio in the original picture. We can say picture (iii) is proportionate to the original picture
and that's why their ratios are same. This equality of ratios is Proportion.

In general if the ratio of 'a' and 'b' is equal to the ratio of '¢' and 'd', we say that they are
in proportion. This is representedasa:b::c:d.

Consider another example.

Bhavika has 28 marbles and Vinila has 180 flowers. They want to share these among
themselves. Bhavika gave 14 marbles to Vinila, and Vinila gave 90 flowers to Bhavika. But Vinila
was not satisfied. She felt that she had given more flowers to Bhavika and the marbles given by
Bhavika to her were much less.
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What do you think? Is Vinila correct?
To solve this, both went to Vinila's mother Pooja.
Pooja explained that out of 28 marbles Bhavika gave 14 marbles to Vinila.
Therefore, ratiois 14:28=1:2
And out of 180 flowers, Vini had given 90 flowers to Bhavika.
Therefore, ratiois 90 : 180=1:2.
Since both the ratios are the same, the distribution is fair. Do you agree with Pooja’s vertion?

Example-7. Rajuand Bharath add their money and bought 20 pencils. Raju contributed ¥12
and Bharath ¥18. They wanted to distribute the pencils between them.

() Bharath said 10 pencils for each
(i) Raju said 12 pencils for Bharath and 8 pencils for him.
Who is correct? justify your answer.

Solution: Ratio of amounts given by Raju and Bharath = 12:18

=12+6:18+6
=2:3

@) According to Bharath, Ratio of pencils =10: 10
=10+10:10+10
=1:1

Equal distribution of pencils is not proportional to the amount contributed.
(i1) According to Raju, Ratio of pencils =8 : 12
=8+4:12+4[HCF=4]
=2:3
For fair distribution the ratio of number of pencils should be the same as the ratio of

amounts contributed. So it can be said that Raju is correct and 8 pencils should go to Rajuand 12

pencils to Bharath.
TryY THESE

In the given square rule paper with 5 squares, colour3squares | | [ | [ |

red and 2 squares green.

If 10 squares are given, find how many are to be red and how

many of them are to be green so that it becomes proportionate to the
figure.

Ifthere are 15 squares then colour them accordingly.
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11.7 Unitary Method

Ravi went to purchase 3 kg of tomatoes. One shop keeper told him that the cost of
tomatoes is ¥ 40 for 5 kg. Another shop keeper gave the price as ¥ 42 for 6 kg.

What should Ravi do? Should he purchase tomatoes from the first shop keeper or from
the second? How much he has to pay for 3 kg in each case?

Sreedevi helped him. She said, "Find the price of one kg of tomatoes in each shops
and compare".

In the first shop 1 kg of tomatoes cost ¥ 40/5 =% 8 per kg
In the second shop 1 kg of tomatoes cost ¥ 42/6 =% 7 per kg

She advised Ravi to purchase tomatoes from the second shop-keeper. Do you agree with
her?

In the second shop, price of 3 kg of tomatoes =% 7 x 3
=3 21.

The method in which we first find the value of one unit and then the value of the
required number of units is known as the unitary method.

Example-8. Ifthe cost of 12 pencils is ¥ 24, then find the cost of 10 pencils.
Solution: First we find the cost of 1 pencil by dividing ¥ 24 by 12.

Cost of 12 pencils =324
Cost of 1 pencil =24+12=X%2
Cost of 10 pencils =2x10=%20
Example-9. Ifthe cost of 6 bottles of juice is ¥ 210, then what will be the cost of 4 bottles
of juice?
Solution: Cost of 6 bottles of juice =% 210
Cost of 1 bottle of juice =210+6=%35

Cost of 1 bottle of juice is T 35
To find the cost of 4 bottles of juice, multiply the cost of 1 bottle of juice by 4
Cost of 4 bottles of juice =4 x35=%140

EXERCISE - 11.4

1. = Ifthree apples cost ¥ 45, how much would five apples cost?

2. Laxmibought 7 books for a total of ¥ 56. How much would she pay for just 3 books?

3. Reenawants to prepare vegetable pulao. she needs 300 grams of rice. If she has to feed 4
people. How much of rice is needed if the same pulao is prepared for 7 people?

4.  The cost of 16 chairs is ¥ 3600. Find the number of chairs that can be purchased
for ¥ 4500.

5. Atrain moving at a constant speed covers a distance of 90 km. in 2 hours. Find the time
taken by the train to cover a distance of 540 km at the same speed.
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6.  Theincome of Kumar for 3 months is ¥ 15000. If his montlhy income remains the same then,
(1) How much will he earn in 5 months?
(i) In how many months will he earn ¥ 950007
7.  Ifthe cost of 7 meters of cloth is Rs 294, find the cost of 5m of cloth.
A farmer has sheep and cows in the ratio 8 : 3.
(1) How many sheep has the farmer, if he has 180 cows?
(i) Find the ratio of the number of sheep to the total number of animals the farmer has.

(i) Find the ratio of the total number of animals with the farmer to the number of
cows with him.

9. Are3,5,15,9inproportion? If we change their order, can we think of proportional pairs?
Write as many proportionality statements as you can for the above example.?

10. The temperature has dropped by 15 degree Celsius in the last 30 days. If the rate of
temperature drop remains the same, how much more will the temperature drop in the next
10 days?

11.  Fillinthe following blanks:

12. 1) Ratio of breadth and length of a hall is 2: 5. Complete the following table that
shows some possible breadths and lengths of the hall

Breadth of the hall(in m) 10 ? 40
Length of the hall(in m) 25 50 ?

Add 3 more of your choice.

(i) Find the ratio of length to breadth of your classroom.
13. Geetha earns ¥ 12000 a month, out of which she saves ¥ 3000. Find the ratio of her

(1) Expenditure to savings (i) Savings to her income
(i) Expenditure to her income.

14.  There are 45 persons working in an office. The number of females is 25 and the remaining
are males. Find the ratio of

@ The number of females to number of males
(1) The number of males to the number of females.

15. Abagofsweets contain yellow and green sweets. For every 2 yellow sweets, there are 6
green sweets.Complete this table based on the above information.

Yellow 4 6
Greeen 6 12 24
Total Sweets 8 24 40
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16.

102

Answer the following questions.
1) What is the ratio of green to yellow sweets?
i)  Ifyouhave 8 yellow sweets, how many green sweets will you have?
i)  Ifthere are 32 sweets in the medium sized bag, how many will be yellow?
iv)  Inthe super fat size bag there are 40 sweets. How many will be green?

v)  Inabagifthere are 16 yellow sweets. How many total sweets are in the bag?

In a school survey it was found that for every 4 girls there were 5 boys.
Fill in the following table.

Girls 4 8

Boys 15 20
Total 45

Now answer these questions:

1) What is the ratio of girls to boys?

i) In a class of 27 children, how many would be girls?
1) There are 54 children in a class. How many are boys?
V) I£20 girls join in a year. How many boys would join?

WHAT HAVE WE DISCUSSED?

A Ratio is an ordered comparison of quantities of the same units

The ratio of two quantities 'a' and 'b' can be given in any one of the following ways.

a
1) Symbolic forma:b  ii) Fractional form 3 iii) Verbal formaistob

The two quantities 'a’' and 'b' are called terms of the ratio. First quantity 'a’ is called first term

or antecedent and second quantity 'b' is called second term or consequent.

A ratio is in the simplest form or in the lowest terms when it is written in terms of whole

numbers having no common factors other than 1.
Equality of ratios is called Proportion.

The method in which we first find the value of one unit and then the value of the required

number of units is known as unitary method.
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Symmetry

12.1 INTRODUCTION

Sirisha was getting ready in front of a mirror.
She noticed something interesting written on her
T-shirt.
Ofthe three words written on her T-shirt "THE
WOW FACTOR", only "WOW" was looking the
same in the mirror.

She then took out some old alphabet cards
and started checking to find which alphabet remained
the same in their mirror image. \

Sirisha started playing with mirror. She kept
the mirror along different letters and saw their reflection.

C|O-A/A E|3

Do THis

Match each letter with its mirror image. The dotted line with every letter

shows the mirror.

Alphabet Image
0 B b
(i L: g
G N W
™ M 7
» P T

(vi) T: J
Can you think of more such alphabets and words which will remain the same in their mirror
image?
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TRy THESE

1. Place a mirror along the dotted lines and draw their mirror images.

() ‘ L) K (i) i E

Do you observe any change?

Are angles in the images equal to the angles in the given figures?

While getting the reflection you might also observed that with the verticle line of axis of
reflection symmetry the left hand side angle becomes right hand side angle in the image. similarly
with the horizontal line of axis of reflection symmetry top and bottom interchange with each other.

12.2 LINE SYMMETRY

Observe the following figures. What do you notice?

The above figures are beautiful because they are symmetric i.e. if the figure is folded along
the given dotted line each part coincides with the other part exactly. It is called line symmetry and
the line along which the paper is folded is called line of symmetry or axis of symmetry.

Do THis

In the figures given below find which are symmetric figures.

Mohit places a
mirror on the

finds if the
figure is
completed by
the image or
not. Do you
think what
| | Mohit is doing
right?

Can we find line of symmetry for every figure?
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Observe the following figures

"M "G "

We can see that the first and the third figures are symmetric. First figure M has a line of

symmetry vertically at its middle and third figure bird has a line of symmetry, horizontally.

Any line along which we can fold a figure so that the two parts of it coincide
exactly is called a line of symmetry. It can be horizontal, vertical or diagonal.

Play with alphabet

at the centre and fold it along the dotted line. Do the two parts coincide? The dotted

Write English alphabet A on a tracing paper, draw a dotted line vertically on it A
line is a line of symmetry and the alphabet has vertical symmetry.

Similarly let us check the line of symmetry in the case of the alphabet B. Here
we can see that the alphabet has horizontal line of symmetry. N ey

Try THiIS

Write the letters of English alphabet A to Z and find out which have
() Vertical lines of symmetry.

(i) Horizontal lines of symmetry.

@)  No lines of symmetry.

Do THis .

Check whether the dotted line represents the line of symmetry or not. Py

7 M Qe
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TRy THESE

Draw any five objects which have a line of symmetry.

Draw any five objects which are not symmetric.

ACTIVITY

Take a piece of paper. Fold it in half and open.
Spill a few drops of ink and fold.

Press the halves together. Now open the fold.
Will you find a symmetric design?

Draw a line of symmetry for the figure.

Make some more such symmetric figures with different colours.
Inked-string Patterns

Fold a paper into half and open. On one half-portion, place short length of string, which is
dipped in different coloured inks or paints. Now press the two halves and pull the string slowly.
Study the figure you obtain. Is it symmetric? Identify the line of symmetry.

7R

EXERCISE - 12.1

1. .. Check whether the given figures are symmetric or not? Draw the line of symmetry as well.

T (r
33 DO
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2. Draw a line of symmetry for each of the figures, wherever possible.

3. In the figure, / is the line of symmetry.
Complete the diagram to make it symmetric.

G ,f

4. Complete the figures such that the dotted line is the line of symmetry.

N\

Game

There are three different shapes given below. Minakshi and Rahul try to make different
symmetric shapes using the three given shapes.
shapes. Check with

@’ N your friends. Who

Shapes Symmetry Symmetry make more
Shapes (1) Shapes (i1) symmetric shapes.

Trace the three
shapes and make
different symmetric
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12.3 MuLTIPLE LINES OF SYMMETRY

AKITE

There are two set square in your instrument box one has angles of
measure 30°, 60°, 90°. Take two such identical set-squares. Place them side
by side to form a 'kite' shape as shown here.

How many lines of symmetry does this shape have?

Do you think that some shapes may have more than one line of
symmetry?
A Rectangle

I

Take a rectangular sheet (like a post-card). Fold it once [

length wise so that one half fits exactly over the other half. Is this !
I

fold a line of symmetry? Why?

Open it up now and again fold along its width in the same way. Is

this second fold also a line of symmetry? Why?

Do you find that these two lines are the lines of symmetry?
Take a square piece of paper. Fold it into half vertically so that the
edges coincide. Open the fold and you will find that the two halves
made by the fold are congruent. The fold at the centre becomes a line of symmetry for the paper.
Try to fold the paper at different angles so that it becomes a line of symmetry. How many folds are
possible?

There are four lines of symmetry for a square.

N7 N ! ’
N [IAe
N /- B S
" ﬁ h i
! ! 7 SR
1 | N
Square  Vertical Horizontal Diagonal Diagonal Opened
paper fold fold fold 1 fold 2 appear

Think of an equilateral triangle and an isosceles triangle. How many lines of symmetry, does each
of'these figures have?

Paper cutting using symmetry

Remember how you decorate your class room on independence day or on republic day,
with colour papers cut in various designs. Do you know how to cut these designs?

Take a square paper and fold at the middle vertically. Draw a design on the fold as shown
in the figure and cut off the paper on edges. Then open to see a symmetric design with one line of
symmetry.
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Take a square paper and fold at the middle vertically and horizontally. Draw a design on
the fold as shown in the figure and cut off the paper on edges. Then open to see a symmetric design

with two lines of symmetry.

w0

Take a square paper and fold it into half vertically, horizontally and diagonally. Draw a
design on the fold as shown in the figure and cut off the paper on edges. Then open to see a

symmetric design with four lines of symmetry. Create more such designs.

THINK, Discuss AND WRITE

1. Ifthe paper is folded four times how many lines of symmetry can
be formed with paper cutting.

2. To cut four similar figures side by side by folding the paper, how many folds are needed?

How 10 DRAW A SYMMETRIC FIGURE?

@) Let us start drawing a figure as shown in the adjacent figure.

(i1) We want to complete it so that we get a figure with two lines of
symmetry. Let the two lines of symmetry be ¢ and m.

(i)  Draw acurveso thatitis amirror image of the previous curve in line /.

(iv)  Draw acurve so that it is a mirror image of the previous curves in
the symmetric line m.

Try to make some more figures that have two lines of symmetry. Think of
a figure that has six lines of symmetry.
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Exercise - 12.2

Write any five man made things which have two lines of symmetry.
Write any five natural objects which have two or more than two lines of symmetry.

Find the number of lines of symmetry for the following shapes.

(i) i: (i) ﬁ
(iv 1 V) @ (vi) <:>

Draw the possible number of lines of symmetry.

0 /\ G /\ (i) /:

(iii)

Equilateral triangle Isosceles triangle Scalene triangle
(iv) : V) (vi)
Rhombus Hexagon Circle
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5. From the above problem, complete the following table.

Shape Number of lines of symmetry

1) | Equilateral triangle

i1) | Isosceles triangle

iil) | Scalene triangle

iv) | Rhombus
v) | Hexagon
vi) | Circle
6. A few folded sheets and designs drawn about the fold are given. In each case, draw a

rough diagram of the complete figure that would be seen when the design is cut off.

9 a

Paper is folded vertically once Paper is folded vertically & horizontally

tJ,

Class room project

Take a grid paper. A grid paper is what you would have used in your arithmetic notebook
in earlier classes. Draw a vertical line of symmetry on the paper (as shown in the figure). Colour
any one square on one side of the vertical axis. Then ask a student to find the square which is
symmetrical to the first one and colour it. After she does this, she can choose any other square and
colour it also. The next student will now do the same.
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Home project

Collect symmetrical figures from your environment and prepare a scrap book. Also collect
Rangoli patterns and draw them in your scrap book. Try and locate symmetric portions of these
patterns alongwith the lines of symmetry. Here are few examples:

{

WHAT HAVE WE DISCUSSED? P LEE
NEK9I6
1. A figure is said to have line symmetry if a line can be drawn dividing the figure into two

identical parts. This line is called aline of symmetry.

2. A figure may have no line of symmetry, only one line of symmetry, two lines of symmetry or
multiple lines of symmetry. Here are some examples.

Number of lines of symmetry Example
No line of symmetry A scalene triangle
Only one line of symmetry Anisosceles triangle
Two lines of symmetry Arectangle
Three lines of symmetry An equilateral triangle
Countless lines of symmetry A circle
3. The line symmetry is closely related to mirror reflection. When dealing with mirror reflection,

we have to take into account the left <> right changes in orientation.

4. Symmetry has plenty of applications in everyday life as in art, architecture, textile technology,
design creations, geometrical reasoning, Kolams, Rangoli etc.
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Practical Geometry

P3D316

13.1 INTRODUCTION

Copy the following shapes in your notebook with a pencil.

L L LA

Do they look exactly the same? Measure their sides and angles by ruler and protractor.

What do you find? You will find their measures are not exactly the same. To make them
exactly same we need to draw them of accurate sizes. For this we need to use tools. We will learn
to construct such figure, in this chapter by using compasses, ruler and protractor. Ruler, compasses
and protractor are our tools. These are all a part of our geometry box. Let us observe the geometry
box.

What all is there in the geometry box? Besides the ruler, compasses and protractor we
have a divider and set squares. The ruler is used for measuring lines, a comapsses for constructing,
protractor measures angles and the divider is to make equal line segments or mark points on a line.

Divider Protractror Compass

13.2 A LINE SEGMENT

Let A and B be two points on a paper. Then the straight path
from A to B is called a line segment AB, denoted by AB.

*B

The distance between the points A and B is called the length of AB. Thus a line segment

has a definite length, which can be measured.
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13.2.1 Construction of a Line Segment of a given Length

had g

We can construct a line segment of given length in two ways. B
7.8 cm.

By using ruler: Suppose we want to draw a line segment of
length 7.8cm. We can do it in this way

Place the ruler on paper and hold it firmly. Mark a point with a sharpend pencil against 0
cm mark of the ruler. Name the point as A. Mark another point against 8 small divisions
just after the 7 cm mark. Name this point as B. Join points A and B along the edge of the
ruler. AB is the required line segment of length 7.8 cm

By using Compasses:
Suppose we want to draw a line segment of length 5.3 cm
Steps of Constructions:

<—@ \l

Step-1: Draw aline /. Mark a point A on the line /. 2

Step-2: Place the metal pointer of the compasses on the zero mark of the ruler. Open the
compasses so that pencil
point touches the 5.3 cm
mark on the ruler.

Step-3: Place the pointer
on A on the line / and draw
anarctocuttheline Mark |0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
the point where the arc cuts )

the line as B. \B
. f . <o >1
Step-4: Onthe line /, we got the line segment AB of required A !

length (5.3 cm).

EXERCISE - 13.1

Construct a line segment of length 6.9 cm using ruler and compasses.
Construct a line segment of length 4.3 cm using ruler.

Construct a line segment MN of length 6cm. Mark any point O on it. Measure MO, ON
and MN. What do you observe?

Draw a line segment A of length 12 cm Mark a point C on the line segment AR, such
that A =5.6 cm. What should be the length of ¢g? Measure the length of CB.
Giventhat AB=12cm

P P Py Py Py

A B C D E
(1) From the above figure measure the lengths of the following line segments.
@ CD (b) pB (© EA (d) AD

(i)  Verify AE - CE = AC”?

AB =3.8cm. Construct pN by compasses such thatthe length of MN =3 AB. Verify this
with the help of a ruler.

PrAcTICAL GEOMETRY Free distribution of Govt. of Telangana 2022-23



13.2.1 2ins Fods® Sygrpollnd @6&0::5;63
SN Bos8°® Bgreodndd @béoiﬁaéoéa Bo&d aéavcgem &)
1. f:zp: BSBH088 : 7.8 0.8 KD Ko Bgreotisn NOSINY T8 & Bobdbore ﬁoﬁa&éz‘ﬁ%}

SAB0D e BBoHome 28, 0 0.8 ol 3G DYPS DHTPA0N e Dot DETD.
DoHH®H A oF B BEPD. 7 0.5 mdS SHrd 8 Yo BH1EY © ﬁ;:éaéwé‘g So8°
Do) DEPD. & HotHHBH B 0 5% EPD. '(5027@ 3580H08° A 58050 B ohrHeds 33?0“)@555
Bord. L5850 885 7.8 0.5 KD Ko Bereroddm K)Gée‘ééaowo&.

As 7.8 cm. °B

2. $ETHI &3S0
055w 5.3 0.8 &S Ko Bgrgodsnd ﬁwso ©Q & onro.
Qo FParSSnen:
s 1 X >

[ &3 S A, TP a8 Dot HBoD A o DB ePd.
PBrSEo 2 1 HIBPY @BoF) SH e e I

G ‘0 200,20 FRES” 0D BYS K0epi> 5.3 0.8 / \
9} ascg Soowed. &
(I

ABFSSo 3¢

5B Gwe) Sy Hwoepso T 1 o
Botsis Ay 00 Bup o8 TEEnS Aord. s, Sy Y <y }B>,
Po&E DoHH B @ 2dk EPD.

QPSS 4: Tpp H55w 888 5.3 0.8 8D Ko Dgrgrolsn DB BN

ogrgdo - 13.1

1. 6.9 20.5%. LS Ko Dereod&md 506&050&. _('302,_@3 KBS0 é@ééé’)@ SHRBPA0LOE.

2. -rSO&_QD 35B0HE0E® 4.3 0.5, KD Ko BergporEndd DgyoiSod.

3. 6 0.2 &EHKe MN o Sgrporin Jgsod. 0 O od Hothdd Hiod MO,
ON 58050 MN réHod Sobod. o D Krdomedn.

4. AB = 12 0.8 Bgreodsnd Dgosold. AR C o3 DoHHH  AC =5.6 20.8.
@(fbé DS $HBoS08. Derpodsn CRB G0 TPED D08HH0H? TIFNE), LD
EoNod. . . . . .

5. AB =12 20.80. ©Q ad@&50 B ¢ D £
(i) 2 Ded0s® & 8ob BN PLHODH FoBod.

a) CD b) DB ©) EA d AD

(i) AE - CE = AC @d&o0we?
6. AB =38%0.. MN =3AB ©dy dFore HETHY HHEPA0D VN Sereotsnd
AcSnn. Ren BBEPACD HOETE0’.

Boorrn (Hehdo 0T aQ8 Hodd 2022-23 @SErAE amgd 127



13.3 Construction of a Circle

Look at the wheel shown here. Observe that every point on its
boundary is at an equal distance from its centre. Think of other such objects
that are of this shape.

How to draw objects and figures having this shape. We can use
many things like bangle, bowl top, plate and other things. These are however
of'a definite size. To draw a circle of given radius we use the compasses.

We use the following steps to construct a circle
Steps of Construction:
Step-1: Open the compasses for required radius. Let us say for example it is 3.7 cm
Step-2: Mark a point with sharp pencil. This is the centre. Mark it as O.
Step-3: Place the pointer of the compasses firmly at O.

Step-4: Without moving its metal point. Slowly rotate the pencil till it comes back to {3
the starting point.

TRy THESE

Construct two circles with same radii
(radius) in such a way that

) “the circles intersect at two points

(i1) touch each other at one point only. @ (ii)

EXERCISE - 13.2

Construct a circle with centre M and radius 4 cm
Construct a circle with centre X and diameter 10 cm

Draw four circles of radii 2cm,3cm,4cm and 5cm with the same centre P.

Sl

Draw any circle and mark three points A, Band C such that
0] A ison the circle
(i) B is in the interior of the circle

(iii) C is in the exterior of the circle.

ACTIVITY

Make a circle of desired radius in your note book.
Make a point on it. Put compasses on it and make a circle
without changing the radius. It will cut the circumference at
two points. On both points repeat the process again, you
will get a beautiful picture as shown . Colour it as you wish.

PrAcTICAL GEOMETRY Free distribution of Govt. of Telangana 2022-23



13.3 E.Se)é‘éaazéa 206&05850

EE)0SES SES0 68003508, TPAGENE) HOEP ) Aoty
Bolo K008 K& Erdos® &HD. & DFore 61 HOEQ) eseTrod I8, &
S50 BOAS Here HBAm SiHels Adhto der? e, AR EBwE) Parrksm, \C 2
golo [merd wsedne HEH00 DPOIEDoLToD. & B5PERNOR)A0 Q8%
H0Kresntn EDAOTNOD. VG LI Ko HEiwtn AHERE 5B SHI
HHBrATED.

S0 BT ACHTEIE & (Bod Frareots eKOTHw.

Qoo DBPdSoen:

DBPSE0 11 HESHI @) Totd Swege gy Erdind ©BIEHI0EM™ owd.
a"é‘:’ﬁéacﬁag Er80 &8 3.7 20.8. $od LSnre &domro.

RBPSBD 21 DY Swepd® a8 Do) 980D w8 O ™ D EmeLw.

PBrSE0 31 HITHI @oE) §*H Sweg O P Howed.

RBPSEw 4 1 S Swey oome QS Lwegid SEValgainvey EETO. (B0 Achissm a8
BSHBE0E® e50)
(Bh& okl

7] ot Eée)éé:oe:o &3 808 JorDoPtadd dore DAL
_ méﬁgézoeé‘s AcHo&.
) Do Dorige S8 woloDHE Esre

) (i)

ii) PG K)oHE" Boh H)Fnen.

egrgvo - 13.2
0.8 ay¥bo, M Solgsom o SEsush MBS0,

X ZBogsore, 10 0.8 Tegdsore Ko B JGjosod.
2 20.8, 3 0.8, 4 0.8 H8cd 5 0.5 a‘g@‘?@w)m Ko Tentd HEped 'P' Solsore Achod.

ol ol

a8 HB50o Aohod. Kt Hohden A, B HHocm C o 8 8o rDodS s HioSod.
1 A HED sowed.
il. B Hgsn &e wowed.
1il. C 8 wrdrpns® sowed.
SRS
ot B8 agBsng® HEHm Aard. TP w8 Dot
60D é@éé@ﬁ $5BcHoss @é@gm& S yBoore B0
ACSrD. b 088 HBHBE Botd HothHe I Pobyod. &
Bot HohHe Dol e HIwed ArD. & DEEHD
IPAT HTH o8P B0 508, S Sorbhen JaHos.

Boorrn (Hehdo 0T aQ8 Hodd 2022-23 @SErAE amgd 129



13.4 PERPENDICULARS 90°

You know that two lines (or rays or segments) are said to be perpendicular
if they intersect such that the angles formed between them are right angles. ! m

In the figure, the lines / and m are perpendicular.

The corers of a foolscap paper or your notebooks indicate lines meeting
atright angles. Think other such objects where the lines meeting are perpendicular.
Give five examples.

1. Perpendicular through a Point on a given line
AcTIviTY

Take a tracing paper and draw a line / on it.

Mark a point P lying on this line. Now, we want to draw a perpendicular
on [ through P.

We simply fold the paper at point P such that the lines on both sides of
the fold overlap each other.

When we unfold it, we find that the crease is perpendicular to /.

THINK, DiIscuss AND WRITE

How would you check whether it is perpendicular or not? Note that it
passes through P as required.

13.4.1 Constructing Perpendicular Bisector of the given Line Segment

Steps of Construction:

Step-1:Draw aline segment Ag. Ae *B

Step-2: Set the compasses as radius more than half of the
lengthof AR

*B

Step-3: With A as centre, draw arcs below and above the
line segment.

Step-4: With the _/
same radius and B as
centre draw two arcs above M
and below the line segment to K
cut the previous arcs. Name
the intersecting points of arcs
N as M and N. Ae §P *B
M Step-5:  Join the points M :
and N. Then, the line / is the required perpendicular bisector of the
line AB. Line / intersects line AB at P. X
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Observe another method.

Do THis

Measure the lengths of Ap and gp
in both the constructions. Are they equal ?

we take the length of radius to be smaller than half the length of A g ?

13.4.2 Perpendicular to a Line, through a Point which is not on it

o

Steps of Construction:

Step-1: Draw a line / and a point A not on it.

A & >l
[
Step-2: With A as centre draw an arc
< 1\\/1 /§ 5] which intersects the given line /
at two points M and N.
Step-3: Using the same radius and with M and N A
as centres construct two arcs that intersect
at a point, say B on the other side of the line. N /
A ™ Nl
VS N B
Step-4: Join A and B. AB is a perpendicular
>< of the given line /.
B
EXERCISE - 13.3
1. Draw aline segment PQ = 5.8cm and construct its perpendicular bisector A

using ruler and compasses.

2. Ravimadealine segment of length 8.6 cm. He constructed a bisector of AB C
on C. Find the length of AC & BC.

3. Usingruler and compasses, draw AB = 6.4 cm. Find it's mid point. B

2
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13.5 DRAWING ANGLES USING PROTRACTOR

Let us construct ZPQR =40°.
Steps of construction:

Step-1: Draw aray QR of any length. Q®

Step-2: Place the centre point of the protractor at Q and
the line aligned with the QR

Step-3: Mark a point P at 40°.

Step-4: Join QP. Then ZRQP is the required angle. *

A

40°
ﬁ Qo—/ ﬁ
13.6 CONSTRUCTING A COPY OF AN ANGLE OF UNKNOWN MEASURE
Suppose an angle (whose measure we do not know) is given
and we want to replicate this angle.
C
Let ZA is given, whose measure is not known. g
Step-1: Draw a line [ and choose a point P onit.
P ! As :
Step-2: Now place the compasses at A and draw an arc

to cut the rays AC and AB.

Step-3: Use the same compasses setting to draw an arc with
P as centre, cutting / at Q.

A€

Step-5: Place the compasses pointer at Q and draw an arc to
cut the existing arc at R.
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Step-6: Join PR. This gives us ZRPQ. It has the same measure as
ZCAB.

This means ZQPR has same measure as ZBAC.

Pe 1
Q

13.7 CONSTRUCTION TO BISECT A GIVEN ANGLE

>

Take a tracing paper. Mark a point O on it. With O as c
initial point, draw two rays QA and QB . You get ZAOB. ) 6\
Fold the sheet through O such that the rays QA and OB '

o
|

coincide. Let C be the crease of paper which is obtained

e

after unfolding the paper.
OC isclearly a line of symmetry for ZAOB.

Measure ZAOC and ZCOB. Are they equal? Q¢ the line of symmetry, is therefore
known as the angle bisector of ZAOB.

Let an angle say ZMON be given.
Steps of Construction:

Step-1: With O as centre and any convenient radius, draw an arc

13—(3 cutting OM and ON at P

and Q respectively.

o* 3
Step-2: With P as centre
and any radius slightly more than half of the length of PQ,
draw an arc in the interior of
the given angle.

Step-3: With Q as centre
and without altering radius (as in

step 2) draw another arc in the
interior of ZMON. o*

Let the two arcs intersect at Z.

Mg
Ps ~)% Step-4: Draw ray OZ . Then OZ is the desired bisector
of ZMON.
Observe ZMOZ = £ZON.
o° o N
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EXERCISE - 13.4

1. Draw the following angles with the help of a protractor .
i) ZABC= 65° il) ZPQR = 136° i) £LY=45°iv) LO= 172°
2. Copy the following angles in your note book and draw their bisector:
A\ A ™ Y

13.8 CONSTRUCTING ANGLES OF SPECIAL MEASURES

There are some elegant and accurate methods to construct some angles of special sizes
which do not require the use of the protractor. A few have been discussed here.

You learnt the construction of any given angle by using a protractor. Now we will learn
construction of some angles by using compasses only.

13.8.1 Construction of 60° Angle

Step-1: Draw a line / and mark a point O on it. <—§ /

Step-2: Place the pointer of the compasses at O and draw an arc of
convenient radius which cuts the line / ata point say, A.

Step-3: With the pointer at A (as centre)
and the same radius as in the step-2.
Now draw an arc that passes through

0.

o A Step-4:  Let the two arcs intersect at
B. Join OB. We get ZAOB whose measure is 60°.

Use protractor and draw 60°. Now compare two <
measurements. Are they equal?

é S/

3

13.8.2 Construction of 120° Angle

An angle of 120° is nothing but twice of an angle of 60°. Therefore, it can be constructed
as follows:

° —> P
Step-1: Draw any ray OA. O° A

Step-2: Place the pointer of the compasses at O. With O .
as centre and any convenient radius draw an arc cutting o® M A
OA at M.

v

8
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Step-3: With M as centre and without altering radius (as in Q P

step 2) draw an arc which cuts the first arc at P.

® o>

(0 )4 M A

Step-4: With P as centre and without altering the radius (as
in step 2 ) draw an arc which cuts the first arc at Q.

__ Step-5: Join OQ and extend upto D. Then ZAOD=120°
A

is the required angle.

Do THis
Construct angles of 180°, 240°, 300°.

13.8.3 Construction of 30°Angle
Steps of Construction:
Draw an angle of 60° as discussed above. Name it as ZAOR.

Bisect this angle as shown earlier to get two angles each of 30°.

13.8.4 Construction of 90° Angle

Look at the given figure ~ A
ZAOP = 60°, ZPOQ = 60° and ’

B ZAO0Q = 120°
We want to construct an angle of 90°.
We know that 90° = 60° + 30° and

s also 90° =120° - 30°
o* M A

So, we need to bisect ZPOQ to get an angle of 30°.
ZBOP =30° and ZAOB = 90°

Think of one more way to construct a 90° angle.
Step-1: With 'P' as a centre and convenient radius draw an arc above f;(j .

Step-2: With 'Q' as a centre and with same radius draw another arc intersecting the previous arc
at'B'.

Step-3: Draw the ray QB . ZAOB =90° which is our required angle.
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N =

Do THis

Construct an angle of 45° by using compasses.

EXERCISE - 13.5

Construct ZABC = 60° without using protractor.

Construct an angle of 120° with using protractor and compasses.

Construct the following angles using ruler and compasses. Write the 2 Lrphatth
steps of construction in each case. Z5Y9D 2
) 75° (i) 15° (iii.) 105°

Draw the angles given in Q.3 using a protractor.

Construct ZABC = 50° and then draw another angle ZXYZ equal to ZABC without
using a protractor.

Construct ZDEF = 60°. Bisect it, measure each half by using a protractor.

WHAT HAVE WE DISCUSSED?

This chapter deals with methods of drawing geometrical shapes.

1.

We use the followng geometrical instruments to construct shapes:
) A graduated ruler (i1) The compasses
i) Thedivider (iv) Set-squares (v) The protractor

Using the ruler and compasses, the following constructions can be made:
) Acircle, when the length of'its radius is known.
i) A line segment, ifits length is given. iil) A copy ofalines segment.
iv) A perpendicular to a line through a point
(a) on the lines (b) not on the line
v) The perpendicular bisector of a line segment of given length.
vi) Anangle of a given measure.
vi)) A copy of anangle.
viii) The bisector of a given angle.
ix) Some angles of special measures such as:

(a)90°  (b)45°  (c)60°  (d)30°  (e)120°  (f)135°

Fun with curves

Mark 10 points at 1cm intervels on two lines at right angles,
numbering them 1 to 10.Join 1 t0 10, 210 9, 3t0 8, . . .
etc.so that the sum is 11 as shown in the figure. The result is
a curve.
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Understanding 3D and 2D Shapes

14.1 INTRODUCTION

Pictures of some objects are given below.

Carefully study the shape of these objects. Classify them according to their shape in this

table:

Table - 14.1

Shape Object
Like a match box
Like aball
Like a wooden log
Like adice
Like a cap

14.2 3D-SHAPES

We have learnt about triangles, squares, rectangles etc. in the previous classes. All these

shapes spread in two directions only and thus called two-dimensional or 2D shapes.

All solid objects like above, have a length, breadth and height or depth. Thus they are
thus called three dimensional or 3D-shapes. Now, we will learn about various 3 dimensional or 3D
shapes.
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. Vertices
The shapes like a closed match box are examples

14.2.1 Cuboid Edges

Faces

:
)
x

¥

of'a cuboid. Touch your hand on the top of the match box.

This plane surface is the face of match box. How many faces

does a match box have?

The sides of the faces are the edges. How many edges does a match box have?

The corners of the edges are the vertices of the match box. How many vertices does a

match box have?

Now take an eraser, whose shape is similar to that of a match box. Touch your hand along

its faces, edges and vertices.

Does the eraser have the same number of faces, edges and vertices as that of match box?

You will find this to be true.

Objects like match boxes, erasers etc. are in the shape of a cuboid and have 6 faces,

12 edges and 8 vertices.
14.2.2 Cube

Adice is an example of a cube. Take a dice. Locate its faces, edges and
vertices. Count them. How many faces, edges and vertices does a dice have?

You will find that a die has 6 faces, 12 edges and 8 vertices, same as
that of a cuboid. Then what is the difference between a cube and a cuboid? You
will find that the length, breadth and height of a cube are all same, but in a cuboid
they are different. Verify this by measuring the length, breadth and height of an
eraser and a die.

TRy THESE

1. (1) Whatis the shape of the face of a cube?
(i) What is the shape of the face of a cuboid?

2. Ramesh has collected some boxes in his room. Pictures of
these are given here. How many are cubes and how many
are cuboids.

3. Ajith has made a cuboid by arranging cubes of 2 centimeter

each. What is the length, breadth and height of the cuboid so

formed?

14.2.3 Cylinder

Objects like a wooden log, a piece of pipe, a candle, tube light are
in the shape of a cylinder. Take a candle. Slice it on the top as shown in the

fig.1. Lay it down horizontally (fig.2). Can you roll it?

Now erect candle up vertically (fig.3). Does it roll?
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The surface on which the candle rolls is called
its curved surface. The surface on which the
candle does not roll, but stands on vertically is
the base, which is circular in shape.

Now what is the height and width of the
candle? Look at the height and width of the

TSy

fig.2 cylinder shown in the figure. Q
diameter
14.2.4 Cone

Raju wants to buy a special cap for his birthday. He asked Leela to come along with him.
Leela said that there is no need to go to the market as they can make the cap on their own.

Would you like to make a cap? Let us try.

Draw a circle on a thick paper using a compass. Draw two lines from the centre to the
circumference as shown in the fig. (i)

v)

Cut this part with scissors it will look like. (fig.1i1)

Now join QA and QB with adhesive tape. Your cap is ready now. Decorate it as you wish.

Qh Raju inverted the cap and said "oh! it looks like an ice-cream ¢
cone."

Here is a figure of acone. QA is the radius of the circular

partand OC is the height of the cone. A O B

THINK, DIscuss AND WRITE

What is the difference between a cylinder and a cone with respect
to the number of faces, vertices and edges? Discuss with your friends.

14.2.5 Sphere

Balls, laddoos, marbles etc. are all in the shape of a sphere. They roll
freely on all sides.

Can you call a coin a sphere? Does it roll on all its sides? Is the case with
abangle?

You may have seen lemon in your daily life. When we cut it horizontally it
looks like the shape shown in the figure. The shape of such an object is called
semisphere.
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Do THis
Fill the table accordingly:

S. No. Object Shape Slides only | Roll only | Slides and rolls
1. Cell Cylindrical X X v
2. Ball
3. Oil can
4. Biscuit packet
5. Coin
6. Marble
7. Orange

The cylinder, the cone and the sphere have no straight edges. What is the base of a cone?
Is it a circle? The cylinder has two bases. What shape is the base? Of course, a sphere has no
face! Think about it.

14.2.6 Prism v

Here is a diagram of a prism. Have you seen it in the laboratory? Two of
its faces is in the shape of triangle. Other faces are either in the shape of rectangle
or parallelogram. It is a triangular prism.

If the prism has a rectangular base, it is a rectangular prism. Can you
recall another name for a rectangular prism? Prism

14.2.7 Pyramid

A pyramid is a solid shape with a base and a point vertex, the other
faces are triangles. All the triangular faces meet at vertex of the prism.

Here is a square pyramid. Its base is a square. Can you imagine a
triangular pyramid? Attempt a rough sketch of'it.

Pyramid

ACTIVITY

Take a sheet of chart. Draw a triangle with equal
sides on the chart, cut it. Then using this triangle cut out
three more triangles of exactly same size from the chart.
Join the edges of the four triangles, thus formed in order
to make a closed object. This object is in the shape of a
tetrahedron or triangular pyramid.
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EXERrcise-14.1
1. A triangular pyramid has a triangle at its base. It is also known as a
tetrahedron. Find the number of
No. of Faces
No. of Edges
No. of Vertices :

2.  Asquare pyramid has a square at its base. Find the number of
No. of Faces
No. of Edges
No. of Vertices

3.  Fill the table

Shape No. of curved surfaces | No. of plane surfaces | No. of Vertices

A
.
S

4. A triangular prism is often in the shape of a kaleidoscope. It has
triangular faces.

No. of triangular Faces

No. of rectangular Faces
No. of Edges
No. of Vertices

14.3 PoLYGONS

We have learnt about open and closed figures in the chapter 'Basic Geometrical Ideas'.
See the figures given below. Which of the following figures are open and which are closed?

=

(@ (i) (iii) (iv) W)
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A figureis apolygon ifitis a closed figure, formed with a definite
number of straight lines.
Some examples are shown here. A

Do THis

1. Draw ten polygons with different shapes in your notebook.

2. Use match-sticks or broom-sticks and form closed figures using:
() Six sticks (i1) Five sticks (iit) Four sticks
(iv)  Threesticks V) Two sticks

In which case was it not possible to form a polygon? Why?

You will find that you could not form a polygon using two sticks. A polygon must have at
least three sides. A polygon with three sides is called a triangle. Study the table given below and
learn the names of the various types of polygons. Fill the blanks in the table.

Figure No. of sides Name

l 3 Triangle
@ 4 Quadrilateral
Q - Pentagon
W - Hexagon
q 7 Septagon
O - Octagon
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TRy THIS
Find out the differences:

D

. A -
() (i)

Measure the lengths of the sides and angles of (i) and (i1). What did you find?

14.3.1 Regular Polygon

A polygon with all equal sides, and all equal angles is called a regular polygon. Equilateral
traingles and squares are examples of regular polygons.

Equilateral triangle : A triangle with Square : A quadrilateral with
all sides and all angles equal all sides and all angles equal.

Similarly, if all the sides and all the angles of a pentagon, hexagon, septagon and octagon
are equal they are called regular pentagon, regular hexagon, regular septagon and regular octagon

respectively.

EXERCISE - 14.2

1. Examine whether the following are polygons if not why?
() (i) (1)
156
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A

158

Count the number of sides of the polygons given below and name them:

—~ U O

(i) (iii) @iv)

Identify the regular polygons among the figures given below:

IO ONGA

WHAT HAVE WE DISCUSSED?

Various boxes are normally in the shapes of cubes and cuboids:

Shapes Faces Edges Vertices
6 12 8

Ice-cream cones, joker's caps etc. are in the shape of cone.
Tins, oil drums, wooden logs are in the shape of a cylinder.
Balls, laddoos etc. are in the shape of a sphere.

A polygon is a closed figure made up of line segments.

Ifall the sides and angles of a polygon are equal, it is called a regular polygon.
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1. 1 2m 11
2 3n

3 1 2s 11
4. Tn 5.
7. (x—2)

8. 2y +3

9. 6z

10. (i 8,11,14,17,29,12

I1. i 19 i1

1 1 5q 11
v 9n+10 vi
3 3p 4

[ EXERCISE 9.3

1. 1, 1v, v, Viii, X, X1, Xil
2. i LHS=x-5
i LHS=4y

i  LHS=2z+3

v LHS=3p
v LHS=4
v LHS=2a-3
3. i x=2
v p=3
160 ANSWERS

NG Y

90 m

2y—-16

x+3

iii 3m

323

(ii) 14,29, 34, 44,39, 10

RHS =6

RHS =12

RHS =7

RHS =24

3+2(n-1)=2n+1

RHS=x-2

RHS=-5

v

y=9
n=>5

i o iv 3245
vii 10y +x
5. 5nm
i a=38
Vi z=9
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1. i 2x . 4x m 3x

2 3n
3. L 2s i 3s
4. 7n 5. 90m 6. 23
7. (x—2)
8. 2y +3
9. 6z
10. () 8,11,14,17,29,12 (i) 14,29,34,44,39,1
11. L 19 i 3+2(m-1)=2n+1
OFI0 = 9.2
1 1 5q i1 % P iv 3z+5
v 9n+10 vi 2y i 10y +x
3 3p 4. x+3 5. 5n
4
RHS =6
RHS =12
RHS =7
RHS =24
RHS=x-2
v LHS=2a-3 RHS =-5
3. i x=2 i y=9 iil a=38
v p=3 v n=5 Vi z=9
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EE ExErcisk 10.1

1. 230 c¢m., 48 cm., 24 cm., 40 cm.

2. Perimeters are 120 c¢m, 120 cm., 120 cm., 144 c¢m. and cost of wire are I 1800,

%1800,%1800,32160 respectively.

3. 6 rectangles, measurements are (11,1) (10,2) (9,3) (8,4) (7,5) (6, 6) 4. T840

5. i 20cm i 15cm i 10cm v 12cm
6. Bunty ; 60 m 7. length-16 cm Breadth-8 cm 8. 10cm
9. i 12cm i 27cm i 22cm

EE EXxERrcIsk 10.2

1. i 1000 c¢m? i 2925m* i 400 em* 133 km?

2. i 676 m? i 289 km* i - 2704cm? v 64 cm?
3. 45 cm 4. 1800 m?
5. length of side =10 ¢m ; Area =100 cm?
6. 200 m 7. 24 m*; 5760
8. Square plot ; 64m? 9. 4.7 cm, Square
10. The cost of fencing Rahul’s field= ¥ 1,80,000
The cost of fencing Ramu’s field = ¥ 1,80,000
Ramu can plant more trees ; 1000 trees more
11. 80 m 12. %26,400

13.  5,04,000

14. 1 Areaincreases by 4 times 1 Areaincreases by 6 times

: : . . 1 .
15. i Areaincreases by 4 times 1 Areabecome 1 of'the original area.
162
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10.

I1.

13.

14.

15.

Boorre (H3hdo 08 add Sodbd 2022-23 .

230 20.0, 48 20.80, 24 20.50, 40 0. 0.

Soepsed 120 20.8,, 120 0.8, 120 0.8, 144 0.8, Hoctm &5 96 T 1800,
%1800, 1800, 2160 R10&5005033.

6 &gz‘ﬁe‘éaé@w HepFoden (1,11) (2,10) (3,9) (4,8), (5,7), (6,6) 4. 3 840
i 20 0.8 i1 15 0.8 i1 10 208 v 12 20.5
@08; 60 & 7. &y =1620.8 Jsen) = 8 20.8 8. 10%0.%

1 12 20.5 i1l 2720.8 111 22 20.&

i 1000 20.8&%” i1 2925&” iii 400 2o0.&° 133 8.&°

i 676 %7 i 2898&%° iii 2704 20.5°v 64 20.5°
45 20.% 4. 1800 &*

gheso &) = 10 0.8 Bzrego = 100 0.’

200 & 7. 24%%; 35760

S&o8(%0; 64 &? 9. 4.7 20.8; $&H8%o

oS Peo EoBH wand ety = < 1,80,000

ook SPeo 0B wowd sy = < 1,80,000

TP Q¥ Besy Ty 1000 Bey BN Toe0HY).

80 &» 12. 26,400

3 5,04,000

1 Da°ego 4 By HBHD i 33eeg0 6 Bey BrHD

: . 1

1 Jeego 4 By DD i 3088 Jweges® 1 g0 €08008.
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1. m 2:3 v 5:8 v 3:5
2. i 2 ii 172 iil 2:1
3. L 1:4 ii chilli:pulses=1 : 80 ii. 1:1

pulses : chilli= 80 :1

)/ Exgrcise 11.2

Simplest form- 1, iii, v, vi
i 16:20>4:5
v 20:60>1:3

2. Rice : wheat rice : total
1: 3 1: 4
1L 5:3 i 5:8 i 3:8
4:1
20: 60, simplest formis 1:3 7. 2:5
)/ Exercise 11.3
1. i 15 i 10
2. AX=6cm XB=8cm
3. Geeta=3% 450, Laxmi=<600
4, Satya=% 1350, siri=%2250
5. numbers are 60 and 72
7. income= 6534, saving=1188

}9( Exercise 11.4

L. 75 2. 324 3. 525 gram
4. 20 chairs 5. 12 hrs
6. i 325000 i 19 months (1 year 7 months)
7. <210
8. 1. 480 sheeps 1. 8:11 il 11:3
9. No, By changing the order as 3,5,9, 15and 5, 3, 15,9 10. 5°C
L s 10 s
’ 18 6 12 30
164
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1.

NS kA b

[is

}§;‘f ogesso - 11.3 V
s i

@e,)"ééo - 111
1 7:11 m 2:3 v 5:8 v 3:5
i 2 ii. 1/2 ii. 2:1
Q  1:4 8. 0BHIPE : EobDy EobDy : WBBErE D, 1:1

80:1 1:80

ER doeew 1, 1id, V, Vi
i 16:20>4:5
v 20:60->1:3
g0 : fgooen Hotigo : Ingo

1: 3 1: 4 %
L 5:3 i 5:8 m 3:8
4:1
20: 60, 82 dween 1:3 7. 5

AX=620.5 XB=8o.
A =% 450, ofy =3 600
5 =T 1350, ®8 =% 2250

2. %24 3. 525

. 5{) 5. 12 &on
6. i 325000 i 150, 730en (19 Soen)

7
8.
9

I1.
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i 480 e i 8:11 iii. 11:3
B; © S F8) Tere 3, 5, 9, 15 8% 5, 3, 15,9 10. 5°C
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18 6 12 30



12. Breadth | 10 20 | 40
Length 25 50 | 100

13. L 3:1 L 1:4 m 3:4
14. L 5:4 L 4:5
15. Yellow 2 4 16 g8 [ 10

QGreeen 6 12 118 | 24 | 30
Total Sweets| 8 16 [ 24 | 32 | 40
L. 3:1 i 24 m 8 v. 30 v. 64

16. Girls 4 8 12 | 16 | 20
Boys 5 10 15 | 20 |25
Total 9 18 | 27 | 36 | 45

1 4:5 n 12 . 30 v. 25

i 2 v 0
5. i 3 ii 1 ii 0 iv 2
v 6 \'i Uncountable lines which passes through the centre of the circle.
EXERcISE 14.1
Edges = Vertices
4 6 4
2 F E \Y%
5 8 5
3. Cone 1 1 1
Cylendre 1 2 Nil
Sphere 1 Nil Nil
4, Traingular faces 2, Rectangular faces 3, edges 9, vertices 6
&5 EXERCISE 14.2
1. 1 Not, because polygon is a closed figure made by straight lines 1 Yes
1 not, see the above answer and find.
2. 1 pentagon 1 octagon il hexagon v triangle
166
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12.

13.
14.

15.

16.

Jken) 10 [ 20 [ 40
PED 25 50 [ 100
i 3:1 i 1:4 i 3:4
1L 5:4 i 4:5
B0 4 16 8 |10
EISbol 6 |12 [18 |24 |30
Sndo 8 |16 (24 [32 |40
1L 3:1 i 24 . 8 v. 30 v. 64
er®8en | 4 8 12 |16 |20
erend | 5 10 | 15 [20 |25
wdo | 9 18 | 27 [36 |45
1L 4:5 i 12 . 30 v. 25
i 4 i 1 iii. 2 iv. 0
v. 4 vi. 2
L3 i. 1 iii. 0 iv. 2
V. 6 vi. @%&oiﬁézﬁw. o0& HE BolBo MHowe D @@&8&@3 s %“ézé‘ogané.

Beren-4;  ©0Hen=6; Boeen-4

Beren-4;  ©oHen-8; Boeen-5

Sogo 1 1 1

Kwso“oo 1 2 8%

Ao 1 8% GE)

Been-5; ©0Hen-9; Boeen-6

L 5%, DOBEST 2s:0ehHe $EETpes® DGES DY SoH& Hevo. 1. ©H%

111, =00, D esarenid $88D0D Be&KHsm.

L HoseHhe

1l oRahe

11, Ay 1v. (&gheso
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INSTRUCTIONS TO TEACHERS

Dear Teachers .........

Greetings and a hearty welcome to the newly developed textbook Mathematics

for class VI.

168

The present textbook is developed as per the syllabus and academic standards
conceived by the mathematics position paper prepared based on SCF —2011
and RTE — 2009 for Upper Primary stage of education.

The new textbook constitutes 14 chapters with concepts from the main branches
of mathematics like Number system, Arithemetic, Algebra, Geometry,
Mensuration and Statistics.

The concepts in these chapters emphasize the prescribed academic standards of
Problem Solving, Reasoning-proof, Communication, Connections and
representation. These are aimed at to develop the skills of observation of
patterns, making generalization through deductive, inductive and logical thinking
finding different methods for problem solving, questioning, interaction etc.,
and the utilization of the same in daily life.

The situations, examples and activities given in the textbook are based on the
competencies acquired by the child at Primary Stage. So the child participates
actively in all the classroom activities and enjoys learning of Mathematics.

Primary objective of teacher should be to achieve the “Academic standards” by
involving students in the discussions and activities suggested in the textbook
and making them to understand the concepts.

Mere completion of a chapter by teacher doesn’t make any sense. The skills
specified in the syllabus and academic standards prescribed should be exhibited
by the student only ensures the completion of the chapter.

Students should be encouraged to answer the questions given in the chapters.
These questions help to improve logical, inductive and deductive thinking of the
child.

Understanding and generalization of properties are essential. Student first finds
the need and then proceeds to understand, followed by solving similar problems
on his own and then generalises the facts. The strategy in the presentation of
concepts followed.
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Clear illustrations and suitable pictures are given wherever it was found
connection and corrects the misconnection necessary.

Exercises of ‘Do This’ and ‘Try This’ are given extensively after completion of
each concept. Exercises given under ‘Do This’ are based on the concept taught.
After teaching of two or three concepts some exercises are given based on
them. Questions given under ‘Try This’ are intended to test the skills of
generalization of facts, ensuring correctness of statements, questioning etc.,
‘Do This’ exercise and other exercises given are supposed to be done by students
on their own. This process helps the teacher to know how far the students can
fare with the concepts they have learnt. Teacher may assist in solving problem
given in ‘Try This’ sections.

Students should be made to digest the concepts given in “what have we discussed”
completely. The next chapter is to be taken up by the teacher only after
satisfactory performance by the students in accordance with the academic
standards designated for them (given at the end).

Teacher should prepare his own problems related to the concepts besides solving
the problems given in the exercises. Moreover students should be encouraged
to identify problems from day- to-day life or create their own problems.

Above all the teacher should first study the textbook completely thoroughly and
critically. All the given problems should be solved by the teacher well before
the classroom teaching.

Teaching learning strategies and the expected learning outcomes, have been
developed class wise and subject-wise based on the syllabus and compiled in the
form of a Hand book to guide the teachers and were supplied to all the schools.
With the help of this Hand book the teachers are expected to conduct effective
teaching learning processes and ensure that all the students attain the expected
learning outcomes.
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Syllabus

6. Integers

7. Fractions
and
Decimals

Area & Chapters Syllabus Description
Number (i) Knowing our Numbers
System e Consolidating the sense ofNumber up to 99,999; Estimation of
(60 hrs) numbers,Comparison of numbers; Place value (recapitulation and
1. Knowing extension); connectives: use of syn'lbols' =<, > ; Use of brackets.
TP e Word problems on number operations involving large numbers up to a
NI maximum of 6 digits in the answer (This would include conversions of units
of length & mass from the larger to the smaller units).
2. Whole ¢ Estimation of outcome of number operations.
Numbers e Introduction to large numbers (a) up to lakhs and ten lakhs(b) up to crores
3. Playing and ten crores- International system of numbers (Millions..)
with (ii) Whole numbers
Numbers e Natural numbers, whole numbers.

e Properties of numbers (closure, commutative, associative, distributive,
additive identity, multiplicative identity).

e Number line. Seeing patterns, identifying and formulating rules to be done
by children.

o Utility of properties in fundamental operations.

(iii) Playing with Numbers

¢ Consolidating divisibility rules of 2,3,5,6,9,10.

¢ Discovering divisibility rules 0f4,8,11 through observing patterns.

e Multiples and factors, Even/odd numbers, prime/composite numbers,
Co-prime numbers.

¢ Prime factorization, every number can be written as products of prime
factors.

e HCF and LCM BY prime factorization and division method.

e Property: LCM x HCF = product of twonumbers.

e LCM & HCF of co-primes.

e Importance of Zero, and its properties

(iv) Negative Numbers and Integers

e How negative numbers arise, models of negative numbers, connection to
daily life, ordering of negative numbers, representation of negative numbers
on number line.

o Children to see patterns, identify and formulate rules.

e Understanding the definition of integers, identification of integers on the
number line.

e Operation of addition and subtraction of integers, showing the operations
on the number line (Understanding that the addition of negative integer
reduces the value of the number).

e Comparison of integers, ordering of integers.
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(v) Fractions and Decimals

e Revision of what a fraction is,Fraction as a part of whole.

e Representation of fractions (pictorially and on number line)

e Fraction as a division, proper, improper & mixed fractions

¢ Equivalent fractions, like , unlike fractions, comparison of fractions.

o Addition and subtraction of fractions.

e Word problems (Avoid large and complicated calculations).

o Estimates the degree of closeness of a fractions (12, V4, ¥4 etc.,).

e Review of the idea of a decimal fraction

o Place value in the context of decimal fraction.

e Inter conversion of fractions and decimal fractions (avoid recurring decimals
at this stage).

e Word problems involving addition and subtraction of decimals (word
problems should involve two operations) Contexts: money, mass, length
temperature.

Algebra Intrtoduction Algebra
15 hrs) e Introduction to variable through patterns and through appropriate
. word problems and generalizations (example 5 x 1 =5 etc.).
pollnnili i) | Generate such patterns with more examples.
Aligie e Introduction to unknowns through examples with simplecontexts
(single operations).
e Number forms of even and odd ( 2n, 2n+1).
¢ Solving simple equations by trial and error method.
Arthematic Ratio and Proportion
(15hrs) e Concept of Ratio
. ¢ Proportion as equality of tworatios
- it afld e Unitary method (with only direct variation implied)
REGJIOMHON e Word problems
¢ Understanding ratio and proportion in Arithmetic
Geometry Basic geometrical ideas (2-D)
(65 hrs) e Introduction to geometry. Itslinkage with and reflection ineveryday
: experience.
4, Basic . e Line, line segment, ray, open and closed figures.
geometrlcal e Interior and exterior of closedfigures.
ideas e Curvilinear and linear boundaries
e Angle— Vertex, arm, interiorand exterior,
¢ Triangle — vertices, sides, angles, interior and exterior, altitude andmedian.
¢ Quadrilateral — Sides, vertices,angles, diagonals, adjacent sidesand
opposite sides (only convexquadrilateral are to be discussed), interior and
exterior of aquadrilateral.
e Circle — Centre, radius,diameter, interior and exterior, arc, chord ,sector,
segment, semicircle, circumference,
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5. Measures

Measures of Lines and Angles:

10. Perimeter

of Lines e Measure of Line segment.
and Angles e Measure of angles.
12.Symmetry e Types of angles- acute, obtuse, right, straight, reflex, completeand zero angle.
e Pair of lines Intersecting and perpendicular lines Parallel lines.
13.Practical
Geometry ||Symmetry:
e Observation and identification of 2-D symmetrical objects for reflection
14.Understand- symmetry.
ing 3D, 2D e Operation of reflection (taking mirror images) of simple 2-D objects.
Shapes o Recognising reflection symmetry (identifying axes).
Practical Geometry (Constructions):
e Drawing of a line segment (using Straight edge Scale, protractor,
compasses).
e Construction of circle.
e Perpendicular bisector.
e Construction of angles (usingprotractor)
e Angle 60°, 120° (UsingCompasses)
¢ Angle bisector - making anglesof 30°, 45°, 90° etc. (usingcompasses)
¢ Angle equal to a given angle(using compass)
e Drawing a line perpendicular toa given line from a point
a) onthe line b) outside the line.
Understand-ing 3D, 2D Shapes:
¢ Polygons- Introduction, regular and irregular polygons (upto pentagon).
o Identification of 3-D shapes: Cubes, cuboids, cylinder, sphere, cone, prism
(triangular), pyramid (triangular and square). Identification and locating
in the surroundings
e Flements of 3-D figures. (Faces, edges and vertices)
e Nets for cube, cuboids, cylinders,cones and tetrahedrons.
[Mensuration || Perimeter and Area:
(15 hrs)

e Introduction and general understanding of perimeter using many shapes.
o Shapes of different kinds with the same perimeter.

and Area e Concept of area, Area of a rectangle and a square Counter examples to
different misconnects related to perimeter and area.
e Perimeter of a rectangle — and its special case —a square.
¢ Deducing the formula of the perimeter for a rectangle and then a square
through pattern and generalisation.
8. Data Data Handling:
Handling e What is data.
(10 hrs) e Collection and organisation ofdata - examples of organisingit in tally marks
and a table.
e Pictograph- Need for scaling inpictographs interpretation &construction.
e Making bar graphs for given data, interpreting bar graphs.
176
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Academic Standards

CONTENT ACADEMIC STANDARDS
Number system|Problem e Word problems on number operations involving large
$olving numbers up to a maximum of 5 digits in the answers.
fl. Knowing e Conversions of units of length and mass.
our
numbers  |Reasoning, ¢ Estimation of outcome of number operations.
Proof e Comparison of numbers up to large numbers with concept
of place value.
¢ Formation of different numbers by using given numbers and
select biggest, smallest among them.
Communication:e Writes any five digit numbers in words and vice versa.
e Comparison of five digit numbers using the symbols <> =.
Connections: e Understands the Usage of large numbers in daily life (village
population, income from land, etc.)
Representation:e Expresses the numbers into expanded and compact form
By using unit, ten, hundred, thousand blocks represents
numbers through them.
2. Whole Problem .
numbers $olving
Reasoning, e Verification of properties of whole numbers such as
Proof closure, associative, inverse, identity, distributive,

commutative (+.-.x)

Communication:e Understands the need of whole number instead of natural
numbers.

Connections: e Finds the usage of whole numbers from their daily life.

e Understands the relation between N, and W.

]

Representation:e Represents the whole numbers on the number line.

3. Playing with |Problem e Simplification of numerical statements involving two or
Numbers |Polving more brackets
o Tests the divisibility rules
e Understands the use of LCM and HCF in different
situations and find them in division, prime factorization
method.
178 Free distribution of Govt. of Telangana 2022-23




V4
QT (SReesPen
O DA BB
Bogry 523522 JoPy FES ® $5rgrdo HBKore 5 w08y Kogge 26336;9, Sogrg (DBche B D
1. 5% éoaaggez&a oRge0.
Sw%Eomro o 0B, (BHTB (BETEre S0V
ey IHEo  ® Sogrg (HBchod® $O@R) woste Schio.
QeHeen Fohko @ égé Qe P& 33&3 Ddoggedd éﬁﬁo‘)éo
® 5 wo8us® I Sogged S B D Soag S0,
5)?6& éozpé(ﬁ) Q?é)&%"?ééo.
5&5’:&5&30 ® 5 ®ose 603)5263 (& a"éegépéoés IHKo. mé&&ﬁéoeﬁ‘o 603)35263
éo%gém“)oés fooustete)
® 5 ©080 Jdogged <,>,=. Hhe BB cHos® Deyiso.
Yoo Bchdo 32‘% EDB0s° ?ﬂfg ogge IR @96@50 DS Ko.
GRS (TP 237°8F°, SITPANO R011DRD.
@°8€0(§§ PBSLo  © éogpéozéa Flstet:o) ErHoS K, K083 ErH08tEr BoHEo
® 2.8¢yn, Hhew, Hotie, Fo dHomecires® éogpé@?éa JordosEo.
2 '@"UE;OS‘UD 265333 &S L]
SP8een Béo)éo ° éozée)é, {358, ?éaéé?goééé, BET0E50, Dgris a"?gdﬁﬁazéa Kgyc;o@
QbrHees BohEo  of +, -, xo HBorre $OSeELo
éégééiﬁéo ® Hres éospéoéa 2a8venre o“ycz;o@o @é%éééﬁ?é) OIS BFSE0
Jordo Bchdo Qs QB0 Frposee DAGEEY EDFTSEo.
o N 80w W o o“‘)acﬁeg K020 @SPEeS BROBK08.
(@8RG HBso @ EULCIGESES éoa}‘géan';’.g HBoSe
3. 2603:23058 265:3‘;5 BSitats) ® 3o B8 ©OSETY) DD H0&dESeen &) Sogry (BSSTred
S omo S§)880880.
o radohze SrlEreky BBErELO.
® X Jp. 1% 0B K. Je. 51 S ﬁocﬁc‘goé‘g OPMPERD DS K08,
E.l.0%0., K..grod 580l Dfed ooe gredtdo oeioe
EofPboto.

Boorrn [HehHdo 0T aQ8 Hodd 2022-23 179




Reasoning, e Finds the logic behind the divisibility rules.

Proof e Understands the relationship between LCM and HCF of
two numbers by verification, why this relation hold only
in two numbers, take more than two numbers and see the
pattern, conclude

Communication:e Uses brackets involving fundamental operations.

Connections: e Establishes the relation among factors.
e Under stands the use of LCM and HCF from their real
life situations.
e Finds the patterns in division, multiplication tables.

Representation:e

6. Integers Problem e Solves the problems on addition, subtraction and
Solving multiplictation involving integers.
Reasoning, e Compares integers, and ordering of integers.
Proof e Difference of +, between N, and Z.

Communication:e Understands the necessity of set of integers.

Connections: e Finds the connection among N,W and Z.

Representation:e Represents the integers on the number line.

e Shows the addition, subtraction on the number line.

7. Fractions Problem e Adds, subtracts, multiplies like and unlike fractions (avoid
and Solving complicated, large tasks)
Decimals e Inter conversion of fractions and decimal fractions.
e Word problems involving + .- of decimals (two operations
together on money, mass, length, temperature)
Reasoning, .
Proof
Communication:e
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Connections: e Connections between fraction, decimal fractions, decimal

numbers
Representation:e
Algebra Problem e Finds the value of the expression when substituting a value
9. Intrtoduction Solving in pla}ce of Varia!ale (Simple expressions can be taken
Algebra and single operation)
Reasoning, ¢ Generalizes the given patterns and express as algebra
Proof expression.

Communication:e Converts the real life simple contexts into Algebraic
expression (vice versa)

Connections: e Finds the usage of algebraic expression when occurring
the unknown values.
e Inter links the number system with algebraic system by
usage of simple contexts.

Representation:e Represents the even, odd number in general form as

2n, 2n+1.
Arithemetic Problem e Calculates inverse ratio, compound of two ratios.
11. Ratio and ||Solving ¢ Solves word problem involving unitary method
Proportion
Reasoning, e Compares the given ratios.
Proof e Verifies the rule of proportion involving the ratios.
e Gives the reasons why the same units can be taken in
expressing of ratios.

Communication:e Write ratios in symbols and equivalent fractional form.

Connections: e Observes the relation between time and work, time and
distance using proportions.
e Understands the usage of ratios and proportion in daily
life problems.

Representation:e
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Geometry

Problem °
4. Basic Solving
Geometrical
Ideas R ) ) . . . .
Reasoning, e Differentiates the basic geometric shapes (triangle, circle,
Proof Quadrilaterals )
¢ Differentiates and compares the Quadrilaterals and
triangle.
Communication:e Gives the example of basic geometry shapes (from surface
of the surrounding objects).
Connections: e Visualizes the basic geometric shapes from surroundings.
e Understands the inter relation between various
components of a circle (Circle, Semi Circle, Sector,
Diameter, Radius, chord etc).
Representation:e Gives pictorial representation of basic geometric shapes.
> Mea.sures Problem e Measures the given line segment
of Lines and||g olving
Angles
Reasoning, e Compares the lengths of line segments by estimation and
Proof verification.
o (Classifies the given angles.
o Differentiates the pair of lines as intersecting, perpendicular
lines.
o Estimates the type of given angle.
e Compares the given angle.
¢ Rounds off an angle to nearest measure by estimation.
Communication:e Finds the usage of elementary shapes and their
measurements in surroundings.
Connections: e Draws a line segment with given measurement.
e Draws the given angle using apparatus.
Representation:e
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12.Symmetry

Problem o Finds the symmetric axis of given 2D shapes.
Solving

Reasoning, e Distinguishes symmetrical and non symmetrical shapes.
Proof ¢ Explains the reflection symmetry in the given 2D figure

Communication:e Explains reflection symmetry with its axis in 2D objects

Connections: e Observes and identify the reflective symmetry from
surroundings.

e Appreciates the reflection symmetric nature in
surroundings.

Representation:e Draws the symmetric axis in the given 2D figures

13.Practical

Problem °
Geometry Solving
Reasoning, o Estimates the given pair of lines whether they are
Proof perpendicular or not.
o Estimates the given line whether it is angle bisector or not
Communication:e Communicate how constructions made in line sigment,
Circle, Perpendicualr bisector, angle, angle bisector.
Connections: e
Representation:e Draws the line segment, circle, perpendicular bisector,
angle, angle bisector.
14. .Ulldel'stalld- Pl‘ Obl em °
ing 3D, 2D Solving
Shapes
Reasoning, o Differentiates polygon and regular polygon. Check
Proof whether given polynomial is regular or not. Give reasons.
o Differentiates the 3D shapes as per faces edges, vertices
(Cube, Cuboids, Cylinder, Sphere, Cone, Prism, Pyramid)
|Communicati0n:o
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Connections: e Establish the relation between polygons and their names.
o Identifies the 3D shape by their names from surroundings.
¢ Understands the relation between cube, cuboid, cylinder

and their nets.

Representation:e Identifies suitable objects for drawing regular polygons.
e Represents 3D shape as 2D on paper.

Mensuration

10. Perimeter

Problem e Solves the problems involving perimeter and area of
Solving rectangle and square.
e Solves word problems

and Area
Reasoning, e Differentiates perimeter and area of a figure.
Proof e Finds the perimeter of a given figure, involving more than
2 shapes.
¢ Gives the measurements of rectangle/ square which have
same area but different perimeters.
o Identifies the same perimeter with different shapes from
given shapes.
¢ Finds errors in solving of perimeter, area and rectifying
them.
Communication:e Perimeter / area of rectangle / square is expressed in
formulae and in words also
Connections: e Establishes relation between units to area and perimeter.
Representation:e Shows the area of the polygon by shading the region.
s L . Problem e Organization of raw data into classified data.
Handling Solving
Reasoning, e Interpretation of tabular data into verbal form.
Proof
Communication:e Merits, demerits of bar graphs and pictographs.
Connections: e Understands the usage of bar graphs, pictographs in daily
life situations (Year-wise population, Annual Budget,
Production of crops etc).
Representation:e Represents data in tally marks.
e Represents data in tabular forms.
e Represents data into bar graphs and pictographs.
188
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LEARNING OUTCOMES

CLASS 6
Thelearnen".

@ Reads the larger numbers in Indo-Arabic, English systems and
compares the numbers.

@ Applies L.C.M. and H.C.F. in real life situations.

® Explains properties of whole numbers. Explains significance
of zero also.

® Solves problems involving addition and subtraction of integers.

@ Solves problems in real life situations by using ratio and proportions.

@ Solves problems in daily life situations invelving addition and
subtraction of fractions and decimals.

® Expresses relationships in a given situation in daily life in the
form of an expression or equation by using variable. .

® Demonstrates an understanding of geometrical ideas like point,
line segment, straight line, ray and curve.

® Identifies simple closed ﬁgures. E@resses angle, vertex and side

® Identifies circle and parts ((pénter, dJameter, radms,

in it and explains. _ \
g \1{ d area of\:\glven

® Calculates penﬂig;i;ers of regular
—rectangle. 3
® Represents the data collect m 'al Ilfe sntn Hon a tabular
-.__*‘iormbyusmgtally marks aj 2 pictorial form a
»-Identifies 3D sha

, and sector)
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