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Mathematics, a well arranged series of Mathematics strictly confirms to the vision of National Curriculum
Framework 2022 and also meets the requirement of the NCERT latest syllabus. It is an activity-based maths
textbook created to give the students a MNational Education Policy 2020-based interactive learning
foundation in mathematics while also fostering the holistic development of learners through critical thinking
and creativity.

These traits will aid the students in better understanding the fundamental ideas through play. Core
educational ideas are the foundation of this textbook. The goal is to encourage youngsters to look beyond
the theoretical side of arithmetic and to learn about practical applications.

The book's design emphasises effectiveness and logical progression. Through teaching and interactive
learning, N EP 2020 seeks to enhance higher order thinking.

The purpose of this book's design and presentation is to reinforce mathematical concepts through the use of
simple games. This book includes enough questions in accordance with the NEP 2020 criteria.

Salient Features of the series:

Learning Objectives: Learning objective shows the right path of learning to the teacher as well as students.
It determines the direction of learning for effective and quality learning outcomes.

Warm-Up: It aids pupils in remembering lessons learnt in previous years and lets them ready for new
concepts. Also, allows learners to process and explore mathematical concepts while applying, extending,
and analysing information within their own unique range of understanding.

Teacher's note: A "Teacher's Note» is a set of instructions laid out for the teachers to follow in the classroom
in order to make class interactive and discussion based.

Quick Tip: It offers suggestions on how to quickly solve the questions.

Facts To know: The inclusion of it gives the learner plenty of chances to investigate the information
regarding the topics ..

Think Wisely: These questions have been included to encourage learners to think, analyse and apply.

Mental Maths: The main goal of teaching Mental Maths to the |learners is to focus on improving their
arithmetic abilities through memory, practice and number manipulation.

Maths Lab Activities: These are provided with the intention of making maths learning efficient, engaging,
pleasant, and intellectually stimulating.

This series of Mathematics books from class 1-8 contains sufficient questions for practice on each topic.

| am very appreciative of the entire staff and the management for working so hard to get this book into such
a wonderful arrangement.

The books are always open to suggestions and enhancements.
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Knowing the Numbers
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Till now, we have learnt that every digit has a place value as well as face value. Face value of a number does not
change whereas place value changes according to the position of the digitin a numeral.

No doubt, numbers play animportant role in our daily life. We use them to count objects. We use them to arrange
objects or collection inorder.

Inthis chapter, we will learn how to count or calculate to solve problems in our daily life. We shall also learn how to
recognise, read and write large numbers and do all the four fundamental operations i.e. Addition, Subtraction,
Multiplication and Division.

Let usrecall and review what we have learnt earlier.

Anumbersuchas 1,2, 3..... etcis a symbol which is used to count or calculate. There are nine symbols in counting
numbers. Every number has a name which is written in words. For example, one, two, three etc. These numbers
are called Counting numbers.
We can divide counting numbers in two groups—Natural numbers and Whole numbers.
Natural Numbers
Counting numbers are called natural numbers. The first counting number is 1 and the last one is infinity as each
numbers hasits successor. We denote the set of natural number by N.
N={1,234....}
Whole Numbers
When we include 0in the set of natural numbers, we get a set of whole numbers.
We denote the set of whole number by W.
&) W={0,1,23,.....}

Facts to Know
3  Thesmallest natural numberis 1.
2 Wecannot find the largest natural number.

Successor

When one is added to a given natural number, we get the successor of that number. Hence, successoroflisl+1=
2,successorof 2is2+1=3,successorof3is3+1=4andsoon.

Predecessor

When one is subtracted from a given natural number, we get the predecessor of that number. Hence predecessor
of2is2-1=1, predecessorof3is3—-1=2, predecessorofdis4-1=3andsoon.

L

D Everynatural number has a successor but every natural number does not have predecessor.
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- \;/ Formation of Numbers with Digits
Let us consider the digits 3, 8 and 9. We can form different numbers using these three digits. The numbers are 389,
398, 839,893,938, 983, Here, the greatest number is 983 and the smallest numberis 389.
Ascending Order
Ascending order means the arrangement of numbers from the smallest number to the largest number.
Descending Order
Descending order means the arrangement of numbers from the greatest number to the smallest number.
If one ofthe digits is a zero, then, place the zero at the second position while making the smallest number and place
zero at the last while making the largest number,
Comparison of Numbers
We follow the following procedure while comparing two natural numbers:
The number with more digits is greater than the number with less digits.
When the numbers have the same number of digits, we follow the following steps:
L Wefirst compare the left most place from the given numbers.
. Iftheyare equal, we compare the second digit from the left.
L Ifthe second digit from the left is also equal, we compare the third digit from the left and continue this
process tillwe find different digits at the corresponding places.
1 Thenumberwith greater digitis greater.

Example 1 : Writethe successor of each of the following:
(i) 209 (i) 750 (iii) 1155 liv] 6412
Solution : Thesuccessorsare:
(i) 209+1=210 (ii) 750+1=751 (i) 1155+1=1156 (iv)] 6412+1=6413
Example 2 : Write the predecessors of each of the following :
(i) 126 (ii) B77 (i) 1001 tiv) 3105
Solution : The predecessorsare:
(i} 126—-1=125 [ii) 877-1=876 (ili) 1001-1=1000 (iv) 3105-1=3104
Example 3 : Using the following digits make the greatest and the smallest 4-digit numbers without repeating
the digits.
{h 7.6938 (il 3,517 (i) 8,4,9, {ivl 86,71
Solution (i} Greatest : 9876 Smallest 6789
{if] Greatest 7531 Smallest 1357
(iii) Greatest 9841 Smallest 1489
(lv] Greatest . 8761 Smallest 1678
Example 4 : Compare7580and 12512,
Solution Here 7580 has four digits while 12512 has five digits.
We know that number having more digits is greater
- 12512 > 7580
Example 5 : How many 3 digit numbers can be formed by using the digits 0, 4 and 7 without repeating any
digit.
Solution Placing O at one's place, we can have two natural numbers 470 and 740. While placing O at tens

place we can have two natural numbers 407 and 704.
Zero cannot be placed at hundreds place.
Hence, the numbers are 470, 740, 407 and 704.
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Example 6 : Whichisgreater:96428 or 96728 i .
Solution : Here both the numbers have five digits. -
Tenthousands place and thousands place both the numbers have same digits.
At hundreds place the first number is 4 while the second numberis 7.
We knowthat7>4
Hence, 96728 >96428

"’Il Exercise m

1. Give answers of the following questions :
(a)  Writethe smallest natural number,
(b)  Writethe largest natural number,
(c)  Writethe smallest 3-digit natural number.
(d)  Write the largest 3-digit natural number.
2. Write the successors of the following natural numbers:

(a] 69 (b) 786 (c) 1252 (d} 6789
3.  Write the predecessors of the following natural numbers:
(a) 40 (b) 251 (c) 5000 (d) 39283
4.  Write all counting numbers between :
(a) 35and49 {b) 105and129 {c) 5212and5221 (d) 8413andB8425

5.  Write four consecutive natural numbers starting from 23,
6.  Arrangethefollowing numbersinthe descending order:

(a) 1507,948,126,288 (b) 1515,262,2403,175

(c) 91,285,476,8412 id) 976,5628,3784,1789
7.  Arrangethe following numbers in the ascending order:

(a)  178,6965,1150, 864 (b)  890,860,712,700

{c) 88,69,115,162 (d) 2003,2006,2018,1989
8.  Write the smallest five-digit number, without repeating the digits, for the following:

(a) 5,3,7.6,2 (b) 8.3,1,57 (c) 3,6,4,1,2 (d) 4.7,0,2,9
9.  Write the largest five-digit number, without repeating the digits, for the following:

(a) 81,579 (b) 2,3,4,7,0 ) 4,9,6,52 (d) 6,9,3,4,7

10.  Write all 3-digit even numbers which can be formed using the digits 8, 6 and 3 without repeating any digit.
11. Howmanytimesdoes 9 occur if we write all counting numbers from 1 to 1007

( ) Place Value and Face Value

When a number has more than one digit, each digit has a value depending upon its position. For example, 83 is a
2-digit number. We can expand 83 as follows :

83=80+3=8x10+3
Inthe same way, we can expand a 3-digit numbersay 345 as:

345 = 300+40+5
= 3x100+4x10+5
.. Mathematics-6 7 ‘
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Here, 5isatones place, 4 is attens place and 3 is hundreds place.
Againthe expansion of 6475 is
6475 =  6000+400+70+5

= 6x1000+4=x100+7=10+5
Thus, the place value of a digit depends upon its position in the number. But face value of a digit remains the same.
It does not depend upon the position it occupies.
A numeral can be represented by either of the following place value charts — Indian System and International System.
Let uslook at the place value division in both the systems.

Indian System
The table given below shows the Indian System of Numeration.

Arabs Crores Lakhs Thousands Ones
=
i i W ] el w
] o = =
i = W ﬁ " S = -g A
[5} w
S| 8|8 | 5§ | 3| £ | 8| 2| &£ | 5| &
= 2 | 3= =] £ = o
c <t c (] s = = 3
=1

10,00,00,000
1,00,00,000
10,008,000
1,00,000
10,000
1000
100
10
1

10,00,00,00,000
1,00,00,00,000

InIndian system of numeration, the periods are separated into Ones, Thousands, Lakhs, Crores and Arabs.
The Ones period has three digits and the remaining periods have two digits each.

Forexample: 5, 76, 028 isread in five lakh, seventy six thousand and twenty eight.

International System

The following table shows the International System of numeration :

Billions Millions Thousands Ones
= b= - B - 35 i
o 2 A o g 2 c £ @ c = £ i o -
- 2 50 =] = T g = 3 LT & = = =
c = BE = = == = £ 3 - 3 E = = a
S5 | "8l & | 220" | ENE| T2h 2 | 5
= = = I

100,000,000
10,000,000
1,000,000
100,000
10,000
1000
100
10
1

100,000,000,000
10,000,000,000
1,000,000,000
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InInternational System of numeration, the periods are separated into Ones, Thousands, Millions and Billions. Each ‘ .*
period has three digits. Periods make the number easier to read the number. -

L

Forexample : 576028isread as Five hundred seventy sixthousand and twenty eight.
Example 7 : According to Indian System of numeration find the =7\ <"

place value and face value of each digitin 684295. ?‘ icts to KHE'.H.?
Solution : According to the Indian system of numeration, the E
digits of the given number are arranged in the I m'l.lmn = 10%akn
1 billion = 100crore
following way:
Lakhs| TenThousands, Thousands|Hundreds| Tens| Ones
6 3 4 2 9 5
(i) Theplacevalueof5is5ones
Thefacevalueof5is5 = b
{ii) The placevalue of 9is9tens = 9x10=90
Thefacevalueof3is9
{lif} The placevalue of 2 is 2 hundreds = 2x100=200
Thefacevalueof2is?
(W]  The placevalue of 4 is 4 thousands =  4x1000=4000

Thefacevalue of4is4

(v) The placevalue of 8 is 8 ten thousands
Thefacevalueof 8is 8

(vi] The placevalueof6is6lakhs = 6=1,00,000=6,00,000
Thefacevalueof6is6

Example 8 : Write 4652678 in the International System of numeration.

8% 10,000 = 80,000

Solution . First Arrange the numberin periods, then put comma as given below:
) T a
4, 652, 678

The number is read as four million six hundred fifty two thousand and six hundred seventy eight.

Example 9 : Write the following in numeric form and put commas accordingly.
(il Eightcroresixty two lakh twenty five thousand four hundred five,
(1) Sixty two million four hundred forty thousand and seven hundred two
Solution : () B,62;25,405
{lij 62,440,702
Example 10 : Read the following number as per International System of numeration. Also write them in
the place value chart.
(Il 875320 {iiy 4278325 {iliy 26754308  (iv] 58426729
Solution : (il Sixhundred seventy five thousand, three hundred and twenty
(i} Fourmillion, two hundred seventy eight thousand, three hundred twenty five

a Mathematics-6
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(lli]  Twentysix million, seven hundred fifty four thousand and three hundred eight.

(iv] Fifty eight million, four hundred thirty six thousand, seven hundred twenty nine.
Now, we arrange these numeralsin place value chart:

™ M HTh TTh Th H i o
b 7 5 3 2
4 2 7 8 3 2
2 & 7 5 4 3 o
5 8 4 2 B 7 2

¢
‘% _‘l Exercise m

1.  Find the place value and the face value of the digits in the following numerals as per the Indian system of

numeration.

{a) Bin62580 (b) 8ind72816 {c) 5in6567 {d)

(e] 6in25689 (fi  7in76984 (g) S5in15887 (h)
2. Write the following in words according to Indian System of numeration.

(a) 486921 (b) 589708 [c) 767891 {d)

(e] 795638 (f) 824905 (g} 358762 {h)
3.  Write the following numeralsin words according to International System of numeration.

(a) 485567 {b) 486528 {c) 5892068 {d)

(el 6756243 (fl 6251352 (] 8948842 (h)

4.  Write the following numerals with proper commas for the following.
(a)  Sixtylakhfifty seven thousand five hundred twenty one.
(b)  Eighty two lakh twenty three thousand six hundred and forty six,

(c)  Sevencrore five lakh twenty two thousand three hundred ninety six.

9in98654
2in42885

786529
976428

64258395
3462548

(d]  Sixty five million four hundred twenty seven thousand and three hundred seventy eight

(2] Eightyseven million six hundred thirty eight thousand and six hundred twenty eight

(f]  Sixty million nine hundred thirty six and seven hundred five

(g} Twaobillion eight million nine hundred thirty eight thousand and four hundred seventy two

5.  Fillinthe blanks of the following.
(a)  1million

(b)  10million =
(c) 1crore =
(d)  1lakh =

... lakh
...crore

... lakh

... thousands
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@ Comparison of Numbers

Aswe know, there are following two rules for the comparison of numbers:

Rulel : The number with more digits is greater.

Rule 2 :  If the number have same number of digits in both the numbers, then
Step 1 :  First compare the left most digit in both the numbers.

Step 2 :  If they are equal in value, then compare the second left most digit in both the numbers.
Step 3 :  |If they are also equal in value, then compare the third left most digit in both the numbers.

Stepd : Continue this process, until you get the unequal digits.
Clearly, the number with greater digit will be greater.

Example 1 Compare the following numbers:

(a) 834652 and 7045192 {b) 6204569 and 6204569

(c) 28565291 and 28564721
Solution . (a) 834652 and 7045192
Since 7045192 has more digits than 834652
" 834652 < 7045192
(b) 6204569 and 6204569
Let us arrange the given numbers in a place value chart

Lakhs Ten Thousands

Thousands Hundreds

Clearly, both the numbers are same.
" 6204569 = 6204569
(c) 28565291 and 28564721
Let us arrange the given numbers in a place value chart

Crores Ten Lakhs Lakhs Ten Thousands Thousands Hundreds

Clearly, at the thousands place 5> 4,

© 28565291 > 28564721
Arrange the following numbers in ascending order :
31204751, 1243039, 293005597, 31121469, 83456721
Solution ¢ Let us arrange the given numbers in a place value chart :

Example 2 :

Crores Ten Lakhs Lakhs Ten Thousands Thousands Hundreds

I
w
w
=
=]

0w

w
[
P
[
=

=2}

=]
(%]
F=1
w
[=3]

e N - =]

28 ]

=W~ WD

Clearly, from the place value chart:

1243039 < 29300597 < 31121469 < 31204751 < 83456721
Mathematics-6
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Example 3 :

Solution

1.

2.

Crores

Hence, the ascending order of given numbers are:
1243039, 29300597, 31121469, 31204751, 83456721
Arrange the following numbers in descending order :
7642008, 83407295, 53487029, 4302013, 3010542

Let us arrange the given numbers in a place value chart :

Ten Lakhs
7

Lakhs
6

Ten Thousands

4

Thousands
2

Hundreds

0

Tens Ones

0

L=

w

=

W

Wb W w

olw|a|s

oo

=N

un

& (e (MW

b

(a)
(c)
(e)

Clearly, from the place value chart:

83407295 > 53487029 > 7642008 > 4302013 > 3010542

Hence, the descending order of given numbers are ;
83407295, 53487029, 7642008, 4302013, 3010542

¢
‘? "1 Exercise m

Compare (>, <, =) the following numbers:

85129861 and 79151562
9246802 and 9246802
4320156 and 4320159

(b)
(d)

(f)

Arrange the following numbers in ascending order:
72791, 38170, 35507, 36105
43565103, 7384015, 1045621, 58004865, 32465502
2045629, 1245203, 74305709, 8420659, 1090405
40506080, 12450311, 60050102, 15112011, 70051121
883400974, 4352629, 70080405, 3040129, 83400291

Arrange the following numbers in descending order:

(a)
(b)
(c)
(d)
(e)

(a)
(b)
(c)
(d)
(e)

5150, 5950, 75200,

6710

4201568 and 438500
2852110 and 2852110
7642348 and 7642337

28460011, 1004691, 2709472, 7642095, 834280095
B706512, 3326554, 5426179, 8050672, 708059162
5040550, 4121127, 4495821, 5142125, 4652112
98370521, 73226459, 83462050, 60402032, 54005906

Mathematics-6
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Points to Rememb?‘

AT Counting numbers are called Natural Numbers,
There are 10 symbols to denote numbers. Theyare(,1,2,3,4,5,6,7,8,and 9.
The place value of any digit depends on its position in the number,

The smallest natural numberis 1.
e The face value of any digitis the digititself regardless of its position in the number,
0 There are two numeration systems — the Indian System and the International System.
The periods in the Indian System of numeration are ones, thousands, lakhs, crores, and arabs.

] The first three places from the right makes the ones period, the next two places make the thousands period and
the next two places make the lakhs period and so on, in the Indian System of numeration.

The periods in the International System of numeration are hundreds, thousands, millien, and billians.

The first three places from the right make the ones period, the next three places make the thousands period and
the nextthree places make millions period, and so on inthe International System of numeration.

1. MULTIPLE CHOICE QUESTIONS (MCQs):
Tick (¥ ) the correct options :

Py

{a} Thesmallest natural numberis:

i) © i 1 (iii) 2 | () 9
(b} Thesuccessorofl101lis:

(i) 100 (i) 99 (i} 102 | [iv) 105

(c)  Twenty four crore, six thousand seven can be written in numeral as:

{il 240060007 (i1} 240006007 {lii} 24000067 | liv) 2406007
(d)  Theplacevalueof 7in 8975423 is:
li) 7000 (i) 70,000 (i) 700000 | (iv) 700
{e)  Thecapacity of an eye drop medicine is 50 ml, how may days will it last if 4 patient usesit 5 ml 5timesa
day?
(il 1day {il} 2day {iii) 3day [ {iv) 4 days

(fl  Waswimmercrasses 1km 75mtunnel, the distance coveredin mis:

(i) 1750m (i) 1075m (iii) 1175m ! {iv] 10075m
g} Total weight of three geometry box weighing 25g, 75 gand B0 g is:

(ij 180g (i) 280g (iii) 80g | (iv) 200g
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Arrange the following numbersin the ascending order:

(a) 519,410,1011,712, 918 (b) 9008, 9080, 9280, 8009, 8090
e} 315, 169, 181,692,715 i) 4028, 4008, 4800, 4828, 4598
Arrange the following numbersin the descending order:

{a) 272, 467, 298, 359, 978 (b) 991,919,979,869,999

{c) 1985,7891,4258,3981, 8175 {d} 7890, 7889, 7650, 7668, 7968
Write the following numbers in words according to International System of numeration.
(a) 295678 (b) 487621 {c) 410135

(d] 6425895 {e) 17563289 {f) 68615001

Write the following numerals in words according to Indian Systermn of numeration:

{a] 1083756 {b) 8081953 fc) 98188305

{d) 75618830 (e) 2593247 (f)} 78192348

| am a two digit number below 50. The sum of the digits is 13. The product of the

digitis36. Whoami?

:

—

a Objective A To use number cards to compare numbers.
* Materials Required Achart

Procedure :

A B, C, et
Each student select a card without looking at the printed number on it.

e —— i —— i —— i —— O —— O —— O —— O —— O —— O —— O —— O —— O —— O —— O —— O —— i ——

Cut a 10 cm x 10 cm piece of chart paper for each student ina class. On each card print any
digitfrom 0 to 9. Draw the chart given below suchthateach cellisabout 10cm = 10 cm.

Divide the class into groups of nine each. Each group selects one person as its leader, The groups are named

Each studentin each group is now required to fix his/her number card on the chart in any blank space on the :

chartin the row assigned to his/her team.,

Once every student has fixed his/her number on the chart, the leader of each group reads out the a'mm’t:w_-rI

formed.

m|g |0 | |3>

The groupwith the largest nine-digit number is the winner,

=



Whole Numbers
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We have learnt that counting numbers are called natural numbers. The smallest natural number is 1. Natural
numbers are denoted by N.

Thus, N={1,23,4,5,.....}
In our daily life we come across many situations where the result cannot be represented by a natural number.
Suppose Gopi had 15 toffees. He gave 10 toffees to her sister and 5 toffees to his friend. How many toffees were |eft
with him? Certainly there were no toffee left with him. To denote ‘'no’ or 'nothing’ one more symbol is introduced,
which is called zero (0). It is not a part of natural number. The set of natural numbers along with zero gives a set of
numbers called whole numbers, Whale numbers are denoted by W.

Thus, W={0,1,2,3,4,...........}

- - "
Facesto Ko, e
"?he number systerm was developed in India around the 3rd century BC but the use of zero started around 700 AD. In India
the word forzero was ‘shunya’ that means nothing. The Arabs called it ‘cypher’ meaning nothing, whichiater became zero, -

The concept of zero had played a significant role in the development of Mathematics. It helped to develap the
decimal place value system of numbers. In spite of having no value itself, zero adds to the value of a number. As we
know 10 becomes 100, 100 becomes 1000 and so on by merely adding zero to the right of a natural number.

In this chapter, we will learn about whole numbers, their properties and the process of formulation of patterns.

,~/ Representation of Whole Numbers on Number Line

Torepresent whole numbers ona number line, we proceed as follows:

Drawa line and mark a point0 onit representing the number zero.
Mark another point to the right of zero and label it 1. The distance between these points labelled asOand 1is
called a unit distance,

i - . . & & .
# . & . + * *

& - # r

0 1 2 3 4 5 & i ] 9 1

Mark another point to the right of 1 at aunit distance and name it 2. Continue labelling points at unit distances
totherightandlabelthemas3, 4,5, ................ on theline as shown in the figure.

MNow, answer the following questions:
What is the distance between the points 4 and 9 ? Obviously it is 5 units.
What is the distance between 3 and 77 Itis 4 units. On the number line, we see that 7 is to the right of 3.
~T>3.Similarly, Bistothe rightof 7and 10 is to the right of 9.
Thus, from the number line we observe that :
< Thenumber ontheright of the other number is greater number.
<  Every whole number has its successor, Successor of Ois 1, of 1 is 2, of 21is 3 and 50 on. Thus, there are infinite
number of whole numbers.
0is the smallest whole number.

-‘
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f- . Q Addition on Number line

Addition of whole numbers can be shown on the number line. Let us represent addition of 2 and 5.

0 1 2 3 4 5 6 7 8 9 10
From 0 we move two steps towards right and then move five more steps towards right. We reach to the point 7.

Thus, thesumof2and5is7,ie.2+5=7
Subtraction on Number line
Subtraction of two whole numbers can also be shown on the numberline. Letusfind 7 - 4.

L

1 I 2 3 < 5 fi 7 b & H 11 12
From 0, we move 7 steps to the right and reach point A. Now we move 4 steps to the left of A. We reach the point B
whichrepgesents 3. Thus, 7-4=3

ifany whole number (except 0) is subtracted from zero, then the resultis nota whole number,

Multiplication on Number Line
MNow we shall represent multiplication of whole numbers on the number line. Let us find 3 x 4.

{ l 2 i 4 a f 7 N G EH] 11 12 13

W

From 0 we move 3 steps towards right and reach point A. Repeat this move three times and we reach point B. What
doesthe point Bindicates? Itindicates the movement of 12 steps toright of zero (0).

Thus, 3x4=12. .
“? "l Exercise W

1. Writethe next four natural numbers after 10795.
2. Write the three whole numbers occurring just before 12001.
3. Howmanywhole numbers are there between 78 and 89.
i, Write the predecessorof:
(@) 75 (b) 15001 (c) 101010 (d) 32546
5. Write the successor of:
(a) 178 {b) 354568 (c) 49999 (d) 297805

6. Seethefollowing pairs of numbers, write which while number is on the left of the other number on the
number line. Also write them with the appropriate sign (>,<) between them.
(a) 997,979 (b) 92392,92932 (c} 320001,320101 (d) 999949,100049
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Points to Remember ™ .

& To count things, natural numbers are used. 1isthe smallest natural number.
o The setof whole numbersisdenctedasW={0,1,2,3, ....ccccccemrmcriarinns i
We can represent whole numbers on number line,

o Zero(0)isthe smallest whole number.
We can add and subtract whole numbers on number line.

& We can also find the multiplication of whole numbers on number line. )

1. MULTIPLE CHOICE QUESTIONS {(MCQs):

Tick (v ) the correct options.

(a]  Which numberwasintroduced to the set of natural numbers (N} to make it a whole number set?

iy 2 (i -2 (iil) 0 {w) =5
(b} On number line, 550 lieson ...................... side of 505.
(1) left {ii) right [ill) centre {iv] none

() Which whole number is not used as divisor 7

iy 1 {ii) 2 (iil) 5 (iv) ©
(d) Which one is the multiplicative identity for whole numbers?
iy 0 (i) 1 i) =1 (iv) 2
(e}  What will be the sum of first n odd natural numbers?
() n+1 {il n-1 i) 2n fiv) n°
(f). To make a perfect square by using dots, the number of rows mustbe .................... to the number of
columns.
(i} less {ii) more (1il)  unequal (iv] equal

2. Inamarriage hall, 28 chairs are arranged in a single row. Find the number of chairsif there are 15 such rows.

3. Inatown 1 out of 30 people owns a motorcycle. If the total population of town is 67500, then how many
people do have motorcycles?

4. Ritesh and Hitesh went for a long drive. They covered 210 km in 3 hours and still driving. After 10 hours they
decided to drive for 1 more hours. Find the total distance travelled by them.

5. Saurabh distributes 4 boxes of sweets. Each box contain 6 chocolates and 8 candies. How many sweets are
there inthese 4 boxes?

(Hint: Based on distributive property)
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A truck is loaded with 150 drums of water. On reaching the first dealer, it unload 100 drums and unloads
20drums on reaching second dealer. How many drums of water were left?

Tina secured 62 marks in Dance & Drama and 89 marks in English, whereas Twinkle secured 87 marks in
English and 69 marks in Dance & Drama. Who secured better marks in the aggregate of subjects?

4

gﬁive two examples each for explaining why associative property is not true for

subtraction and division.

o ] ' 3 n H a - -
£ s;f,v,ty Materials Required : White colour chart paper, green coloured round bindis.
Procedure :

Tomake atriangle you need three bindis.
@
L

<+  When you add 3 more bindis to these 3 bindis, you get 3 + 3 =6 bindis
You can make a pattern like ;
2
o0
® @0

& Now, if 4is added to 6, you get 6+ 4 =10. Your will get a patten like this:

L]

® o
e @
® @0 0

Similarly, next tnangle can be formedas 10+5=15

o You can make more triangles of bindis by following the pattemn.

-
——

3
3+3 =8
6+4 = 10
10+5 = 15
15+6 = 21
andsoon.

1
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Playing with Numbers
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Inthe previous class, you have studied about the concept of factors and multiples. You have also studied about the
patterns in numbers. In this chapter, you will study about the problems involving more than one operations,

‘? BODMAS Rule

We follow the BODMAS rule to solve the problems where more than two operations are involved.
Look at each of the letters.

stands for Brackets

stands for Of (multiplication)

stands for Division

stands for Multiplication

stands for Addition

stands for Subtraction

Always follow this order while solving problems involving more than one operations. The term 'operation' means
addition, subtraction, multiplication, division, etc.

wrZOoOW®

Example 1 : Solve: 4of3x6+ 8.
Solutions : According to BODMAS rule, we will apply 'of ' then 'multiplication’ and finally 'division’.
4ofixb+2
4x3x6+2 [of]
=12%6+2 [Apply division]
=12x3 [Multiplication]
=36
Ifyou do not follow BODMAS rule, you may get different result. Look at the problem.
12-6=4
= (12-6)x4
= 6x4 =24 (apply 'subtraction before multiplication’)
Correct Method

12—-6x4 (apply ‘multiplication’)

=12-24 {apply ‘subtraction’)

=-12
We get two different results for the same problem. There must be one standard method. Therefore, we must
follow BODMAS rule.

Example 2 : Solve6x5+4-9
Solution ¢ Applying BODMAS rule we get the following.
30+4-9
=34-9= 125
Example3 : Solvel6+8 —10x2
Solution : Applying BODMAS rule we will first perform 'multiplication’, 'addition’ and finally 'subtraction’.
16+8-20
=24-20=4
-‘
Mathematics-6 19 \
2 5 = & N 20 X 2elinn M 55 L
=5 3 - . 5 3 i # - .
B $ W' B 4 § % -'.!'-“ gl ey




. »
'm-. ‘ Example4 : Solve: 70f4-2+10+5
“ ' Selution ¢ Similarly, we first perform 'of' operation followed by 'division’, 'addition’ and finally 'subtraction'.
=28-2+10+5
=28-2+2
=30-2=28
Example 5 : Solve: 6+32+20f 4
Solution : Wefirst perform 'of ' operation followed by 'division' and finally 'addition'.
=b+32+8
=6+4
=10
Example & : Solve: [2x{4+(12-9+2)}+12+3]
Solution i =[2={4+(12-11)}+15] [solved firstlyvinculum or brackets]
=[2x%5+15]=10+15
=25

While removing the sequence of brackets, we must keepinmind that -
'—"' |stheline bracket or vinculum to be removed first.

( )isthesimple bracket to be removed second.

{ }isthecurly bracketto be removed third.

[ ]isthesquarebrackettobe removed fourth.

A -
) ‘z Exercise m

1. Solvethe following:

(a) 12+{(64+8)+12}+5 (b) 35—[25—{6x3+(14-6x2)]]
(¢) [7x{27-12-8-6}+7 (d) [48+{8+16+4}]+6-5
(e) 27+{(72+9)+27}+7 (f) 5{(72+9)x6—20}—8
(g) 20+[10-{81+9- (24-50f4)}] (h) 16+([32-{10+8+4}]

(f&) Divisibility Rules

If we need to find whether a given number is divisible by any other number or not, we perform actual division. If

the remainder comes zero, it means division process is complete. This method is called long division method.

Therefore, we check a given number for its divisibility without actual division by using the test of divisibility. Let us

do a quick revision of the same.

1. Anumberisdivisible by 2, if the last or right most digit (ones digit) is 0, 2, 4, 6, or 8. The numbers divisible by 2
are called even numbers.

2. Anumberisdivisible by 3, if the sum of its digits is divisible by 3.

3.  Anumberis divisible by 4, if it is formed by last two digits tens and ones are either 00 (two zeroes) or divisible
by 4.

4,  Anumberisdivisible by 5, if the last digit {ones digit) is either D or 5.

5. A numberis divisible by 6, if it is even and the sum of its digits is divisible by 3. A number divisible by 6is also
divisibleby 2 and 3.

6. A number is divisible by 7 if the difference between twice of the last digit and the number formed by other
digits is either 0 or a multiple of 7.

7. A number is divisible by 8, if it is formed by the last three digits (hundreds, tens and ones) is divisible by 8. A
number divisible by 8is also divisible by 2 and 4.

Mathematics-6
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Anumberisdivisible by 9, if sum of its digits is divisible by 9. * .*
A numberis divisible by 10, if the right most digit (ones place) is 0. This numberis also divisible by 2 and 5.
10. Anumber is divisible by 11, if the difference between the sums of alternate digits is either 0 or a multiple of 11.
11. Anumberisdivisible by 12, if itis exactly divisible by both3and 4.
12. Anumberis divisible by 15, if itis divisible by both3and 5.
13. Anumberisdivisible by 18, ifitis divisible by both 9and 2.
14. Anumberisdivisible by 25, if the twa digits are either 00 (two zeroes) or 25.

\*‘z Exercise @

1. Testthe divisibility of the following numbers by 6:

JEr: o

(a) 2611 {b) 39235 {c) 902802
2. Testthe divisibility of the following numbersby 3 :

(a) 3771 (b) 2594 {c) 3564
3. Testthedivisibilily of the following numbers by 5:

(a) 13456 (b) 12095 {c) 26500
4. Testthe divisibility of the following numbers by 6 :

[a) 14692 {b) 4884 ic) 49077
5. Testthe divisibility of the following numbers by 9:

(a) 257062 (b) 579659 {c] 94320
6. Testthe divisibility of the following numbersby 7:

la] 45843 (b) 78526 (c] 936607
7. Testthe divisibility of the following numbers by 11:

(a) 7326 (b) 8932 {c} 9790

8. Write down any ten number between 500 and 1000 which are divisibile by 3.
9. If anumberisdivisible by 8, thenitisalways divisibleby ...
10. Write down the divisiblility test for 18.

Factors and Multiples

Mumbers1,2,4,7, 14, and 28 are all exact divisors of 28, i.e.theyleave noremainder.
50,1,2,4,7. 14 and 28 are factors of 28.Similarly, 1 and 19 are exact divisors 0f19. 50, 1and 19 are factors of 19.
Factor

A factor of a number is an exact divisor of that number.
Therefore, we can say that—

Every number other 1 has at least 2 factors.

Every numberis afactor of itself.

Every factor is less than or equal to the given number.

Similarly, when a natural number 5 is multiplied with other natural numbers like 2, 3, 7 and 11, we get 10, 15, 35
and 55. Therefore, 10, 15, 35 and 55 are multiples of 5.

Inthe same way, we find out that 22, 33, 44, 55 are multiples of 11,
Multiple
When a numberis multiplied by any natural number, we get a number which is known as multiple of a number,

’
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Let us look at some examples.

Example 7 :  Findallthe factors of 36.

Solution - Wecansolveit by two methods :

1" method : 1x%x36=36,2%x18=36,3x12=36,4%x9=36,6x6=36.50,1,36,2,18,3,12, 4,9, and 6 are
factors of 36. Therefore, we have used multiplication method.

2"method : 36+1=36,36+2=18,36+3=12,36+4=9,36+6=6
We find out that quotient and divisar both are the factors of 36. Here division method is used
tofind factors.

50,1,2,3,4,6,9,12,18and 36 are all factors of 36.

(N
Facts to Kiow

3 Zero {IJ} is nota natural number. Therefr::»re 810 {ﬂ} can nr:rt have factors, Ifwe mult:piv era {{}} wtth any natural
r‘rumher WE aFwa'l,rs get zeru :

Example E :  Findthe first five rnultiplesof 3
Solution : Wepget3xl1=3,3x2=6,3x3=9,3x4=12 and3x5=15
Thus, 3,6,9, 12,15, are the first five multiples of 3.
[One point to note here is that multiples are infinite but factors are limited. It is also possible that two or more
numbers may have common multiples. ]

Example 9 :  Findthefirstfive common multiples of 2and 3. B B
Solution . Multiplesof 2 = 2,4(6)8,10 12 14,16 (18) 20,22 24) 26,28 B0
Multiplesof 3 = 3(6)9(12 150182124 27(30

Five common multiplesare 6, 12, 18, 24, and 20.
We notice that 6 is the first common multiple of both the numbers. It is the least common
multiple in boththe numbers.
You have already studied about prime numbers in your previous class, so we will not study it in details. We
know that prime numbers have only two factorsi.e., 1 and numberitself.
How to find prime factors?
We can find prime factors inthe following ways :
(a) Factortree or prime factorisation

{b) Division method 28

Example 10 :  Findallthe prime factors of 36. 7 % 18

Solution : We use two methods. /\
(a) Factorstreeorprime factorisation. 2 x: 9

So, primefactorsof 36are2=x2x3x3,
U A |

Prime factorisation is a method in which we factorise a given number into a product of prime
numbers.

(b) Division method

We simply factorise 36 to find the prime factors.

2| 36

2 |18

2 -
!

Therefore, prime factorsof 36 =2x2x3x3
Mathematics-6
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« § _Exercise
1. Find allthe factors of the given numbers :
(a) 56 (b) 96 (c) 78 (d) 44 (e) 6B (f) 90
2. Find the first five multiples of the following:
(a) 6 (b) 7 (c) 9 (d} 15 (e) 23 (f) 37
3. Find ailthe prime factors of the following:
(a) 80 (b) 129 lc) 144 (d) 145 (e) 64 (f)] 236
‘? Types of Numbers
We can classify natural numbers into different types. Let us study one by one.
Even Number :Anumberwhichiseithera multiple of 2 or divisible by 2is called even number,
Example 11 :  Find the first five even numbers between 6 to 26.
Solution :  Fivenumbers between 6and 26are 8, 10, 12, 14,
Odd Numbers :  Anumberwhich is not divisible by 2 or not a multiple of 2. We always get remainder as 1 when
we divide itby 2.
Example 12 :  Findthe odd numbers between 7to19.
Solution :  Theodd numbers between 7to19are 9,11,13,15,17.
Prime Numbers: A primenumberisa natural number which has onlytwo factors.
Or
Amultipleof1and the number itself.
Example 13 :  Trytofind outthe prime numbers.
(i) 51 (i) 79 (iii) 87 (iv) 93
Solution : i) 51=3x170r1x51 (Numberoffactorsare more than2)
Hence, 51isnot a prime number.
(i) 79=1x79 (Number of factorsare only two)
Hence, 79is a prime number.
(iii) 87=1x870r3 =29 (Numberoffactorsare more than 2)
Hence, 87 is not a prime number.
{iv] 93=1%930r3 =31 (Numberoffactors are morethan 2)
Hence, 93 is not a prime number.
Composite Numbers : These are the numbers with more than two distinct factors.
Example 14 : Doyouthink12isacomposite numbers or not.
Solution ¢ 12=1x%12 or 2x6 or 4x3
s Since 12 has more than 2 factors, i.e. 1, 2, 3, 4,6, and 12 itself, Therefore, 12 is a compaosite number,

Facesito Knowh,

. Thenumber 1 isneitherprimenor compositenumber.
TwinPrime : Itisapairofprime numbers with the difference of only 2.
Example 15 :  Write any 3 pairs of twin prime numbers.

Solution :  Bytheconcept of prime numbers and twin primes, we have (17,19), (29, 31) and (41, 43) as the
required twin prime numbers.
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.. ‘ PrimeTriplet : A set of three prime numbers which form and arithmetic sequence with commaon difference
- twois called a prime triplet.

(3,5, 7)istheonly prime triplet.
Co-Prime Numbers : Two numbers are said to be co-prime if they do not have a common facter other than 1.
Example 16 :  Findonly two pairs of co-prime numbers.

Solution ¢ Wefind outthat (7, 10) and (21, 65) are two such pairs of co-prime numbers which do not have
any common factor other than L.

"‘?‘ i Exercise m

1. Which of the following numbers are prime ?

(a) 56 {b) 37 [c) 94
(d) 19 () 21 (f) 29
2. Separate evenand odd numbers of the following.
{a] 5,82,294 (b} 3,45,260 (c) 3,300
(d] 1936,231 (e} 18,27,30 (f] 16,29
3. Findoutwhetherthe following pairs are twin prime ornot:
(a) (6,8) (b) (11,13) (c) (62,64)

4. Writefive pairs of co-prime numbers.

Express 55asasum ofthree odd prime.

6. Expresseachof the following assum of two odd prime :
la) 36 {b) 66 |

O Patterns in Numbers

Many years ago, Greeks, Babylonians, Mayans and Egyptians believed that counting numbers were linked to a
certain geometric patterns. They used dots and lines to make the numbers.

The Mayans used dots and Egyptians used only vertical lines to express numbers.

We obtain different types of numbers depending upon different geometric shapes. Let us learn about some of

-

I 56

M

them.
{a) Square Numbers : When any number is multiplied by itself, we get a square number. Some examplesare 1, 4,
9,16, 25....... Have a look.
4= FIud=
9=3x3=3

Itisread as 4 is equal to 2 to the power 2 or 4 is equal to two square. Similarly, 9 is equal to 3 to the power 2 0r 9 is
equal tothree square,

Similarly, 25=5x5=5"and soon.

We can represent these numbers with the help of dots arranged in row and columns.
We can arrange dots in 2 rows and 2 columns to represent number 4. Forexample, E
E.lrrnEzlrl'n,f,N-I'n.nam:anarrrzlr*q;ensr*.-au:h:nt_f.lnthreer::n.llurr;aunldthrnen!_-ml:.;mr‘.st::nrm:n‘es.enttl‘senurr‘rl;:»arﬂI Fnremmple] . ’
Thereis another pattern by which square numbers can be shown.

- =l

L o= A

4 = 1+2+1

9 = 1+2+3+2+1

16 = 1+2+3+4+3+2+1
andsoon.
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(b) Triangular Numbers : There are some numbers which can berepresented in the shapes of triangle.

(c)

8 is a cube number. It represents a cubic unit, say length x breadth x height. Therefore, a cubic number will

Consider the fallowing triangles.

/\ b

: 5
A PN 2N

1 1+2=13 1+24+3=6 1+2+3+4=10
Now, try to represent the following by dots in triangular pattern.
(i) 15 (i) 21 (iii) 28

Cube Numbers : We get a new number when we multiply a number three times of itself. This new number is

called Cube Number.
Forexample, 2x2x2 =8 =2

represent a number powered three times.
Can you think of other numbers which represent a cubicform ?

O Powers of Numbers

Let uslearn to represent the square numbers and cubic numbers with the help of anindex. Look at the example.

Example : B =2 P (Read as 2 cube)

In scientific notation, we use index notation because some values cannot be represented exclusively by numbers.

B = 6 (Read as 6 square)
This type of representation is called index notation,
In6’, 2iscalled power or exponent and 6is called the base,

Forexample, mass of an electron is 5,489 x10 " atomic mass unit (amu),

1.

3
"g‘ ] Exercise w

Find the base and power of the following numbers :

fa) 7 (b) & e} 12'
(d) 5° (e) € ®
Express the following by index notation:

(@) 10,000,000 {b) 100,000 (e} 25,000

O H.C.F and L.CM.

H.C.F. stands for Highest Common Factor and L.C.M. stands for Lowest Common Multiple, H.C.F. is also known as

the Greatest Common Divisor (G.C.0.)
Letusfindthe H.C.F. of 8,16, 24.
Thefactorsof 8arel,2,4,8
Thefactorsof16arel,2,4,8,16
Thetfactorsof 24are1,2,3,4,6,8,12,24
The common factorsinallarel,2,4and 8.
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‘u-. Q We multiply 1x2 x4 x 8 and get64 as H.C.F.
We can find H.C.F. by:
< Prime factorization method
Long Division Method
H.C.F. by Prime Factorization Method

Example 17 :  FindtheH.C.F. of 18 and 28 using prime factorization method.

Solution ¢ 20| 18 2 |28
3] @ 2 |inw
3] a 7| 7
1 i3
18=2x3x3 28=2x2x7

The anly common factor between them s 2.

Therefore, H.C.F.of 18and 28is 2.

We find it by following two steps :

(1) Find prime factors of each number.

(2) Selectallthe common numbers among them and multiply them.
H.C.F. by Lang Division Method
Example 18 :  FindH.C.F.of 128and 98
Solution 1

98 128
3
09
=90
8

[ =
=]
7]

L |t

0

bt
—_

6) 8

& 3
2) 6

-6

0
H.C.E of 128 and 98 is 2 (because 2 is the last divisior).

We find it by following these steps :
1. Dividethe bigger number by the smallerone.
2. Againdivide the divisor obtained by the remainder.
3. Continuethe above two stepstill the remainder becomes zero.
Similarly the two or more numbers may have unlimited multiples. The least of them is the Least or Lowest
Common Multiple (L.C.M.).
We can calculate it by the following three methods:
L.C.M. through Multiples

Example 19 :  FindL.C.M.of Band 12 .

Solution ¢ Multiplesof 8are B,lﬁ,@ 32,40, 48,56,64,72). ..o,
Multipiesof 12 are 12,@5}; 36,48, BD,@,Sd, 2 | S T M A
Commaonmultiples are 24, 72, etc.

We find that 24 is the smallest (least) multiple which is common.
Therefore, LC.M.of 8and 12is24.

HCE ——
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H.CE =
Their L.C.M.
1” number x EMI number
LCM. =
Their 1L.C.E
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L.C.M. by Prime Factorization

Example 20 Find L.C.M. of 62 and 32
Solution . Solve it using following steps.
Stepl : Wefirst factorise all the given numbers,
2062 2.2
31[31 —te
2 )
2 4
2| 2
1
Step 2 ¢ Write the numbers as their powers of prime factors.
62=2x31
32=2x2x2%x2%2=2
Step 3 . Now, find the highest powers of the factors.

The highest powersof 2and 31 are5and 1 respectively.

Therefore, LC.M, =2’ %x31=992

L.C.M. by Division

Example 21 Find the L.C.M. of 28,40, 56 and 105.
2 28, 40, 56, 105
2 14, 20, 28, 105
2 oo A0 14, 1D
3 7 3, 7, 105
5 7, L 7. B5
7 Ty W 7
1, | 2P 1 Therefore, LCM. =2x2x2x3x5x7 =840
We calculate it by these following steps:
Step 1 . Writeall the numbersinaline.
Step 2 :  Thinkofthe smallest prime number which is a factor of any of these.
Step 3 :  Divide all the numbers by this prime number obtained in step (2). Remember that if any of

these numbers is not divisible, retain it asit is.

4‘13

; .

Forany two natural numbers:

51 nid
| number ¥ 2 number

Relation Between H.C.F. and L.C.M. of Two Natural Numbers
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e ‘ Example 22 :  [Ifthe L.C.M. and H.C.F, of two numbers are 40 and 6 respectively, and one of the numbers is
L

12, find the other number.

Solution : Weknowthat

4+

Points to Remember ™ .
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el

1" number = 2™ number (L.C.M. of these two numbers) = (H.C.F. of these two numbers)

12 % 2" number = A0%6
. 2" number (Other number) = 40x6
12
= 20

‘“?g‘ l Exercise @

Find H.C.F. by prime factorization method.

(a) 28,14 (b) 85,102 (c) 56,85
(d) 52,70 (e} 12,19 (f] 29.93
Find L.C.M. by prime factorization method.

(a) 120,80 (b) 29,119 (c) 184,680
(b) 85,102 (e) 96,132 (f) 210,185

Find outthe H.C.F. and L.C.M. of 126, 108, 225.
The L.C.M. of two prime numbers is 85. Ifone numberis 5, find the other number.
Find out the lowest number which is exactly divisible by 36, 45, 63 and 80.

-~

BODMAS rule is used to solve problems where more than two operations are involved.

Ifyou do not follow BODMAS rule, you may get different results,

We must follow the sequence or order of brackets in BODMAS rule.

We apply divisibility rule to check whether a given numberis divisible by any other number ornot.
There are some divisibility rules from 2 to 25 that you must remember,

Factors and multiples are related to each other,

Factor of anumberis an exact divisor of that number.

Every natural number has infinite number of multiples.

We can find prime factars with the help of prime factorization method and division method.

We can classify natural numbers into even numbers, odd numbers, prime numbers, composite numbers, twin
primes, prime triplet, co-prime numbers,

lisneither prime norcomposite number,

There are some patterns to represent any number,

Square numbers and cubic numbers are represented with the help of an index.

We can find H.C.F. of two or more numbers by prime factorization method and division method.

We can find LCM or two or more numbers by multiple method, prime factorization and division method.
Thereis a relation between H.C.F. and L.C.M. of two numbers.

[lﬂNumber Ik {End Number) = (H.C.F, of these two numbers ¥ L.C.M. of these two numbers) y,
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1. MULTIPLE CHOICE QUESTIONS (MCQs):
Tick (¥ ) the correct options.
{a) Whilesolving a problem based on BODMAS rule, 'S’ stands for :
(i) Subtraction (i)  Addition {iil}  Multiplication {iv] Division
(b) Thevalueof5x24+6—10is
(i) 20 (i) 30 {iii) 10 {iv) 15
{c) While removing brackets, the first one to be removed is
(i} {} (i) s (i} 1 {iv) none
(d) Anumberisdivisible by 5, if the last digitis
(i) 2 i) 7 (iii) Dorb {iv) 14
(2] Whichone ofthe followingis divisible by 3 ?
(1] 2481 {ii} 37086 (iii) 9173 {iv) 10510
(f] Ifanumberisdivisible by B, then it is always divisible by
(i) 2 (i) 3 {iii) S {iv) 25
(g) Which of the following is a compaosite number ?
(1) 42 {ii) 59 (i) 19 {iv) 17
(h) Prime factorsof 188
() 2,3,2,57 lii} 2,2,57 (iiiy 2,2,4,7 {iv) 2,2,3,19
(1) Thefirstfourevennumbers between12to 22 are
(i) 14,16,18,20 {ii) 8,10,12,14 (i) 12,14,16,18 liv] 18,20,22,24
(1} Whichofthe followingisan L.C.M. of 90,56,727
(i} 2520 (i) 20312 (iii} 20416 (v} none
2. Solve the following by BODMAS rule.
(a) 45-[38—{5x7+ (11—2x5)}] (b) 28+ 4-13+16
(c] 96+[18-{63+7-(18-50f3)}] {d) 25-{{30+5)+10}+6
3. Without actual division find out whether each numberis divisible by 2, 3 and 5 or not.
(a) 3402 (b) 5875 (c) 185
(d) 15000 (g) 2370 (f) 3846
Mathematics-6 . _
23 23§ 253 %7 %% 156 ;
b B PR 4 § R BA e

A<
'S

B

@
3

.




Find out all the factors of 82.
Write all the prime numbers and composite numbers less than 30.
Write three pairs of twin prime numbers.

ol 8 E .

Find the H.C.F. of the following numbers.

(a) 14,24,38 (b) 120,675,360 fe) 3,27,11
B. Fillupthe factortree using prime numbers.

36 L6

9. ShowthatH.C.F.of 12 and 15is not greater than either 12 or 15,
10. The product of twonumbersis 2160 and their H.C.F.is 12. Find their L.C.M.

g | am a number between 20 and 30. If you divide 47 and 92 by me, the

remainders are 3 and 4, respectively. What numberam ?

a Objective g Completethe pyramid by using (+, — =, +).
slivity 95
=
. EE
| = 30 |
| S
[ 8 o o |

Procedure
We are given 21 big squares for numbers and 15 small squares for the operation signs (+, —, %, ).
4 Eachbigsquare contains a number which is the result of numbersinsmall rectangle just belowit.

Forexample,

5 30

< Thesmall squares carry the necessary operation signs.
% Some big and small squares are filled with numbers and signs as a hint to make you understand.
4 Fill therestofsquaresto complete the pyramid.

.
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Revision Test Paper-| *"
evision lest Faper- P
(Based on Chapters 1 to 3)
A. Multiple Choice Questions {MCQOs).
Tick {¥") the correct option.
3. The smallest 5-digit number using the digits 8,0, and 5 is
i rl“ i FI"‘\
(i) 58000 \ (i) 50008 -
(iii) 55880 "; (v 55080 P;
2. What is the difference between place values of 7in 9752673427
(1) 6,00,93,000 C 4 () 6,99,93,000 $'
(i) 6,00,00,900 r. v 6,00,90,009 F;?
3 Which number was introduced to the set of natural numbers (N) to make it a whole number set.
Y . = %
(i) 1 PR 1 f >
W P-‘"'.,‘ : 1,”1.
(i) ] » (iv) 2 \ 4
i Which one of the following is not a prime number ?
(i 19 Ly i 17 3
i) 23 Ty v 2z *":J
5. fa=7,b=3andc=9thevalueofax(b+c)is
(i) 30 5 (i) 84 "
i r"'. 4 3 x _p"“
(i) 90 4 (W both (i) and (ii) &
B. Which of the following is prime number ?
M 5 tin 28 *
i) 63 F';, (v) 56 T3
7. By divisibility rule, the number divisible by 7 is
(i) 7950 L (i) 5976 -
(i) 7352 Ty (v 9324 P!
B. The L.C.M. of 15,18, 10is
() 80 TS iy 90 P
i) 70 T3 75 Ty
- Mathematics-6 2 ‘“.
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1‘ : B Thesumof-3and-7is
‘ (i) -4 2 (i) +10 @'
i 4 5 v -10 a2
10.  Thevalueof (-15x12)+(-6)is
.F"'"-.ﬁ . P-ﬁ_
(1) 30 il {i1) 15 &
" = F"-_I i = -Ff"‘
(i) 20 e (iv) 14 &
B. Fill in the blanks.
1. If we multiply zero with any natural number, we alwaysget ...

Pt

Ona number line, the distance between two consecutive numbersiscalled ... ... ...

3, if zero (0) is subtracted from awhole number, thentheresultis.....................
4. General we cansay that
Dividend = (........................ x Quotient) + Remainder
5. The predecessor of 10080is ...
C. Tick () for true statement and cross ( *) for false statement .
1. Every natural number has predecessor.
2. The use of zero (0} in India started around 700 AD,
3. Anatural number having only two factors (1 and the number itself), iscalled a prime number.
4, Anumberisdivisible by 10, ifthe right-most digit (i.e., the digit at ones place) is 5.
5. lis neither prime nor composite number.
6. A number is divisible by 7 if the difference between twice of the last digit and the number

formed by other digits is either 0 or a multiple of 7.

SO SO

i Zerois a natural number.

8, in2°, 2is called the power and 5 is called the base.

g, Negative numbers are always less than zero.

10. The number line moves in the increasing order from right to left.
o 32 Mathematics-6
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Integers
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Ranjan purchased a book from a book shop. The cost of the book is ¥ 125. Ranjan paid only ¥ 100 to the
shopkeeper. The shopkeeper writes T 25 as due amount from Ranjan. How would he remember whether T 25 has
tobe taken orto be givento Ranjan? Can he express this due amount by some sign like + 25 or —257?

Bitto is standing on the bank of a lake and looks at the image of a tree in the water, If he
consider ground as hase, then how will he express the height of the tree and its image
in the lake, Thus, there is a need to extend our numbers so as to represent credit and
debit, height and depth, above and below freezing point, profit and loss etc. We need

zero. The numbers which are less than zero (0] represent negative values, these o ~
numbers are negative numbers. ﬁ—-_ i
We can find the examples of negative sign in our daily life. If | receive something from a friend, it is denoted by
positive number and if | owe something to him, it is to be denoted by negative sign. | am obliged to pay T 25 to the
shopkeeper. So, itis to be denoted by -3 25.

Some other situations where we use signs are above the ground (+) and below the ground (-}, profit (+) and
loss (=), income (+) and expenditure (=) etc.

Integers

3
We have studied in previous chapter about the whole numbers, W=0,1,2,3, ... We have observed inthe above
examples that we need negative numbers. We can denote itas ........—5,—4,—-3,-2,-1,0,1, 2, 3, 4, 5,........

These are called integers with negative sign.
Consider that the positive and negative numbers are such that

1+(-1)=0 4+(-4)=0
2+(-2)=0 5+(-5)=0
3+(-3)=0 6+(—6)=0andsoon.

Thus, a new system which has positive and negative numbers separated by zero (0), is called integers and
expressed by symbol |, Symbolically, we write it as

I =3 =2 =3 0 1y 2 3 csaaaivans
Here, the numbers—-1, =2, =3, .............. are called negative integers, 1,2, 3, .......... .... are called positive integers
and the number'0'is an integer neither positive nor negative.
Representation ofintegers ona numberline

At first we draw a straight line. We know that ‘0’ differentiate the negative and the positive integer. Now we start
with marking a paint 0 an the line. We set on equal distances (unit distances) on its right side and left side. The
points on the right side are marked with 1,2,3,4, ................. and the points on the left side are marked with—-1,-2,
=3, =4 as shown below.

-0 -9 8 -7 6 5 4 -3 =2 -1 0 1 2 3 4 5 6 7 8 9% 10
It is clear to see on number line that =1 and 1 are on the opposite sides of zero but at the same distance from it,
Similarly,—9and 9 are at equal distances from 0 but on the opposite sides of zero. ¥
w . Mathematics-6 33
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Order ofintegers
On the number line, every number on the right is greater than every number onitsleft,i.e.,9>6,4>3,1>0and soon.
From above it may be concluded that :

Zeraisless than every positive integer.

Zerois greater than every negative integer.

Zeroisneither a positive nor a negative integer.

1
2
3
4, Every positive integer is greater than every negative integer.
5. Fartheranumberfrom zeroontheright, greaterisits value.
6

Farther a number from zero onthe left, smaller is its value.

Absolute value of an integer

L

6 -5 4 3 2 i { 1 2 3 4 5 &
We can see on the number line, —6 is as far to the left of 0 as + 6is to the right of 0. We represent the observation

using an absolute value notation, i.e.
|-6| = 6,i.e.theabsolutevalue of 6is6.

| 8 | = 6,i.e.theabsolutevalue of 6is6.
We use two vertical bars, one on either side of the integer to show its absolute value.
As zerois neither positive nor negative, its absolute valueis zero, i.e. |0 | =0

Thus, the absolute value of an integer is its numerical value only without its sign.

Example 1 ©  Usingintegers express the following:
(Il Aprofitof 700 {ii] 100"Cabove zero
(i} Alossof 500 liv) 25°Chbelowzero

(v} Anshuclimbs 300 metres on the mountain from the ground.
(vi] Aseadiveratadepthofnine hundred metres below sealevel.
(vil] Akiteis flying 100 metres above the ground.

{vili) Awithdrawal of rupees nine hundred.

Solution (i) +700 (i) +100 (iil) =500 (iv) =25
{v) +300 (vi) =900 {vii) +100 (viii) —900
Example 2 @ Representthe following numbers on the numberline:
(il =7 {il)] +5 (iii)) =10 (iv) —8
Solution :  Draw a number line on which points P, Q, R and 5 represent the points =7, +5, + 10 and - 8
respectively.
— S R
10 9 % 7 6 5 4 3 2 1 0 1 2z 34 5 6 7 8 8 10
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Example 3 :  Inthefollowing pairs of number, identify the numbers which are on the right of others. Hence é *
write the symbol ‘<’ and '>' between them. -
(i) 3,8 (i) 5-5 (iii) 4,-50 (iv) 0,-1
{v) =5and-7

solution i} Bistotherightof 3, therefore, 8>3 0r3<8,

(i} Sistotheright of -5, therefore, 5>-50r-5<5
{iil] 4istotheright of-50, therefore, 4 >-500r-50<4.
[iv) Oistotherightof-1, therefore, 0>-1or-1<0.
{v) —Sistotherightof-7,therefore,—5>—70r-7<-5.

Example 4 :  Whichoneinthe following pairs of numbersis smaller ?

(i} —7and-2 {ii} 4and-2 (iil) —3and-6 (iv) 5and9
Solution ¢ Onseeingnumberline, the numbers lyingin left sideis smaller.

(i} =7issmallerthan—2 (ii) —2issmallerthan4

{iil) —6issmallerthan-3 {iv) 5issmallerthans
Example 5 :  Arrangethe followingin ascending order.

+1,0,-1,-5+5,+9,-9
Solution ¢ letusputthegiven numbers on the numberline as

49 5 -1 0 +H 45 =9

The numbers are in decreasing order from right to left. 50, arranging the numbers in
ascending order, we get—9,-5,-1, 0, +1, 45, +9.

Example 6 :  Arrangethe following numbersin descending order :
-8, +5,+11,-1,175,~-167
Solution ¢ Letusputthegiven numberonthe numberlineas:
167 -9 -1 +5 +I1 175
The numbers can be arranged in descending order from right to left as + 175, + 11, + 5, -1, -9, =167
Example 7 : Drawanumberline and answer the following:

Il Which number will you reach at if you move 4 numbers to the left of =27
(i) Which number will you reach at if you move 4 numbers to the right of =47

Solution Il Wedenote the expression onnumberline as
& |
6 -5 4 3 -2 -1 0 I 2 3 4 5 06

Here, ~2—4 = —§
5o, we will reach atthe point —6.
{ill  We denote the expression on numberline as

| +
7 & -5 -4 -3 2 -1 0o 1 2 3 4 5 & 7
Here, —4+4 = 0
S0, we will reach at the point 0,
Example 8 : Findthevalue of:
(i) 1-100| () fof] ) |[7-4] (iv) |81+ |31
Solution (i) 100 (ii) 0 (i) 3 (iv) 8+3=11

- Mathematics-6
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1. Put the sign *>’, ‘<" or '="in the boxes given below :

@) -18 [ ] -35 b) -17 [ ] -17 @ -1[ ] o
@ -10 [ ] o @ o [ J-1 h -1 [ )1z

2.  Arrangethe followingin ascending order:

(a) =140,+77,-25,-12,130 (b) 0,-1,+9,11.-110 (c) =51,+8,0,~7,10
(d} -10,+20,0,-40,+50 (e} +10,—-87,+67,—-88 (f) =11,110,-90,+50,-70
(g) 55,-76,+83,+99

3. Arrange the following in descending order :
(a) =7,77,0,—-107,701 {(b) -10,10,0,9,-1 (e} —55,0,55,-75,78
(d) +50,-55,110,-107 (e) 607,-706,809,-709,-708

4.  Writetheresultant displacement:
(@) Pcovered 10km due east, and then 15 km due west.
(b}  Qcovered 20 km due north and then 20 km due south.
() Rcovered 15km due west and then 30 km due east.
(d]  Scovered35kmduesouth and then 45 km due north.
5.  Write allintegers between the given pairs :

(a) —3and5s (b) 0and 6 (c) —3and3
(d} —-1and7 (e} —3and-9 (f} —8and8
B. Write three integers :
(a) greaterthan 10 {b) lessthanO (c) greaterthan0
¥ Find the value of :
fa} |-11-8| ) S o eed B e} |5-4]|
(d) [5]—1-4]| fe} 17]+]|-6] (f) | 7#=15]
8. Which number in each of the following pairs is to the right of the other on the number line?
(a} 3,-3 (b) 0,11 ey -7,0
(d) -7,1 (e) 4,-1 (fl  6,-99
9. Represent the following numbers onthe number line ;
(a) =1 (b) =9 (c) 10 fd) 7

(‘?) Operation on Integers

We can apply four mathematical operationsi.e. Addition, Subtraction, Multiplication and Division on the number line.
Addition of Integers
We shall discuss the addition of Integers under the following cases:

(i) Boththeintegersare positive (i) Boththeintegersare negative
(iii) One of the two integers is positive
Case | : Boththeintegersare positive.
Letusadd band 2.

-9 A =T -6 =5 4 3 =2 - 0 | P i 4 5 f 7 b 4
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We start from 0 and move right because the sign of first number & is positive. Thus, we reach at 6. .
Again, we move two steps to the right of 6 because the sign of second integer 2 in also positive. Thus, ©
weget 6+2 = 8,
Therefare, we conclude that the sum of two positive integers in always positive.

Case Il : Boththeintegersare negative.
Lletusadd-5and-3.

E

£ -7 -4 -5 4 -3 -2 -1 O 1 2 3 4 5 6 7
We start from 0 and move towards left reaching -5, Again we move three steps to the left of -5 and
reach—8. Thus, we get—5 +(-3) ==&, Therefore, we conclude that the sum of two negative integers is
always negative.
Case Ill : Oneofthetwointegersisnegative.
Let usadd 3and-4.

ﬁ I I d i -
1 1 t 1 1 1 } t >

- 6 5 4 3 2 -l 0 1 2 o4 3 L&} 7

F

We start from 0 and move towards three steps right from 0 and again move towards four steps left
from3. Nowwereach3+ (- 4) = = 1.

When negative number is added to an integer, the resulting integer becomes less than the given integer.
Let us see anotherexample : Add4 and-3.

L

k 4

f ¥ W
L 4 i i i
LI LI L] ¥

7 -6 -5 4 3 2 - l | 3 4 5 i 7
On the number line, we move four steps to the right of 0 and reach 4. Again, we move three steps to
the left of 4 and reach 1. Thus, we get 4 + (=3) = 1 Let usconsider a special case when an integer is
added toits opposite, say 5+ (-5).

.

L }
¥

L=

B T

i i i i L] ] i i i i ] L] (]
T T T T T T T T T T

5 A 5 4 3 2 4 0 | t 7

Fet
Ll
I
¥ .1

We move five steps to the right of 0 and reach 5. Again, we move five steps to the left of 5 and reach 0.
Similarly, weget6+(—6)=0,1+(-1)=0,9+(-9) =0and so on. These types of numbers when added to
each other give the sum zero. They are called additive inverse of each other . Each integer has a
successor. 1 is the successor of 0 and 0 is the successor of — 1. Similarly, 2 is the successor of 1. One
addedtoan integer gives its successor.

Example 9 : Findtheintegerusing number line whichis :
(i) 8lessthané (i)  &morethan—4

Solution ¢ [} Wehavetofind the integer & less than 6. So, we start from 6 and move 8 steps towards left.
We reach at—2 whichis shownon numberline as:

B,
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4 =T 46 5 4 3 2 -1 U 1
Thus,6+(-8)=-2
(i) We have to find the integer & more than — 4. S50, we start from — 4 and move 6 steps
towards right so as to reach 2 which is shown on number line as follows.

S~

< T A
Lhs

e

Lh

- !

-

o =

Thus,-4+6=+2

Example 10 : Addthe following integers without using number line :

(Il B+14 {ii) =8+ (-14) {lil) 8+ (-14) (iv) (-8)+14
Solution : (i) 8+14=22 {ii) —8-14=-22 (ili) 8—=14=-86 (W) —B+14=5h
Example 11 ¢ Find the sum of the following :

(i) =67+ (~37) (i) 71+53 (i) 854 (~37) liv) (=72)+(=35)

(V) [(~56)+(—42)]+24 (vi) [84+ (-32) + (-36) (vil] 0+ (~55)

(viii) (~85)+0 (ix) 500+ (-500) (x) -—161+162
Solution : () =67-37=-104 (vij (B4-32)-36=52-36 =16

(i} 71+53= 124 {vij 0-=55=-=55

(i) 85-37=48 (viil) —85+0 = -85

(ivi =72-35=-107 (ix} 500 +(-500) =0

(v} [(-56)+(—42)]+24 = (-98)+24 = -74 ) —161+162 = 1
Example 12 ©  Find the successor of each of the following:

(i) 100 (i) —100 (i) 1 (iv) -1 (v) ©
Solution :  Weknow that successor of number is 1 more than that of number. So,

2.

() 100+1=101 (i) —100+1=—-99 (i) 1+1=2 (iv) —1+1=0 {v) O+1=1

\ﬁ -’l Exercise m

Write the number by using number line,
(a) 6lessthan4 (b} 7morethan=7 (c]  Slessthang {d] Zmorethan3

Show the result of the following on the number line.

(a) 3+4 (b} (~6) + (-7) (e} 3 +(-1) (d) 8+ (=3)
(e} {(-6)+7 (i (=5)+(-7) gl 8+0 (h}y O0+89
Solve the following sums given below without using number line:

fa) 22+(-20) (b) 515,-170 and 70 (c) (-17)+8
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(d) 210, =50 and 171 (e =17 + (-10) () =70,-120 and —105
(g) -631+(-280)+(-610) (h) —870 and -580 (I} —85+150 + (- 220) + {(—170)
4, Whatintegershould be added to the following integers to get 2ero?
(a) 71 (b) [(=52) () (-101) (d) 429 (e) (-6127) (f) 5120
5. Find the successor of each of the following:
(a) 329 (b} —650 &) =1 (d) 780 (e) @&59

In order to add a positive integer, we move towards the right of a number line and to add a negative integer, we
move towards left.

E;) Subtraction of Integers

Forexample: Ifwearetosubtract3from7, we move 3 stepstowards left from 7soastoreach4. Thus,7-3=4

Letus now subtract—3from 7,i.e,, 7—{-3).

=

¢ |

8 =7 f =5 4 i 2 1 1 1 2 I 4 5 f 7 8

i
g
L 2

Inthis case, if we move 3 steps towards 7, we reach to 4 asabove. Sowecansaythat 7-3#7-(-3).
Therefore, we shall have to move 3 steps towards the right of 7 asshown in the number line below.

e

i i i i i i i i
] T T T T L] T T

-0 9 -5 -7 -6 5 4 3 -2 -l ] 1 2 I 4 3 ] 7 b 49 ¥

i i i i i i i i i
T T T T T T 1) T

W

i.e,7=-(=3)=10
Fromthe above, we conclude that;

1. Whenanegative integer is subtracted from an integer, the resultant number is greater than the integer (in the
above case, 10isgreaterthan 7).

2. Subtracting a negative integer from an integer means adding the additive inverse of the negative integer. Here
we have added additive inverse of =3,i.e.+3tn7.

Predecessor of an integer

Like successar, every number has its predecessor. Predecessor comes just before the number. For example, in
number series 0,1, 2,3,4 .........

3ispredecessorof4, 2is predecessor of 3and 0is the predecessor of 1. Therefore, the predecessor of a number is
obtained by subtracting 1 from the number. Forexample,4-1=3,3-1=2,1-1=0.

Example 13 : Solve (=9)—(+3)

Solution

Step1 :  Thesignofthe integer (that has to be subtracted) is changed to the opposite sign.
—9-(+3) becomes (-9 +(-3)

Step 2 . Therefore, the answeris =12,
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e Q Example 14 : Solve-9-(+3) by using the number line.

Solution ¢ Inthis method, we need to add —3 to (—9). Thus, the directions of movement changes to the left
of -3 and not tothe right of-9. Hence, we get
12 -1l -0 9 ¥ T & S5 4 I3 -2 -l ] 1 i L

Therefore, the answersis—12
Example 15 : Solve2-4.

Solution . After drawing a number, give it the integer 2 on it. Now we move 4 steps of the left of 2. which
number represents (-2).

Hence,2-4=-2

Therefore, the answeris—2,
Alternate method
We sloved this problem without number line as follows:
(2)-(4), becomes (2} (-4) [change the sign of the second integer]
e, () X(+)=-
Therefore, (2)-{4)=-2

\?l Exercise w

1.  Subtractthe following:

(@) (=2)-4 (b)  (-9)=(-8) () (16)=(-16) (d) (+1)={-0)
(e]  (=2)-(-4) (f)  (+8)—(+4) (g} (=9)-(-10) (h}  (+10)—(-9)
iy 2-(-4)

2.  Findthe value of the following:
fa) =—B+9-(-25) (b) 80=(=70)-{-5) (c] =30+42-3-4 (d} (-12)+{-7)+(19)
{e] (-10)+(-12)+16 (f] 50—(-140)—(-5)

3.  Put> <or=signinthe boxesgives below:
(@) 7-(-18)+(-6)[ | (~4)-(-9)+8 b (-5)4(10)-(-0) [ (-a)-9+-1)
(€)  (-18)—{-10)+16 [ | 7+(-15)~(-6) (d) 9-7+(-23) [ ] 8-204(-7)

Mathematics-6
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4, Find the predecessor of the following numbers: Q }
(a)} (-1000) (b) O {e) 31001 (d) ({-1000) (e} 109 {fi  (-909)

5. Whatshould be added to the sum of (- 64) and 15 to make it equal to the sum of (-25) and (—10)?
B. Write ‘T’ for true and ‘F’ for false statement of the following.

{(a}  Thenegative of anintegeris negative.

(b}  ThesmallestintegerisD.

(c) Everyinteger hasasuccessor.

(d)  Thesum ofaninteger andits additive inverse or opposite is 0.

(2]  Thereisnosmallestinteger.
P
Points to Remember

4 & Thenumberline movesinthe decreasing arder from right to left,

Zero Is greater than any of the negative integer.
The sum of negative and positive integersis an integer which carries the sign of greater number.
The sum of twa negative numbers isalways a negative number.
< Megative numbers are always less than zero.
The sum of aninteger and its additive inverse or oppositeis 0.

Zerpis neither positive nor negative,

@ Zeroisless thanall positive numbers and bigger than all negative numbers,

1. MULTIPLE CHOICE QUESTIONS (MCQs):
Tick(+ ) the correct options.
|2}  Which one of the following is correct for numberline ?

(] 2istotherightof-1 (i} =7istherightof-6

(lii} 2istheleftof-1 {iv) Sistheleftof-6
(b)  Which one of the followingis correctfor 7,57

i}y =57 () =F<=13 (i} 7=5 iv) =7=<=10
(c)  Onsubtracting=3 from =8, the resultis:

(i) +5 (] ==5 (i) -11 {iv) 11
(d)  Whatintegershould be added to=78toget 0?

{i) +100 {ii) =100 (i) +78 {iv) 101

. Mathematics-6 . | 4 "\
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(2} 'Matchwon by 3 goals in a soccer match can be representedinintegeras:

(il -4 (i) -3 (i) 3 (iv) 1=2
1l  Theadditive inverse of =50401s:

(il —5040 (il — 4050 (ili) +5040 (iv] +4050
lg} ThesuccessorofQis:

(1 (A} -2 fig) -1 {iv] noneofthese
Arrange the following in ascending order :
(@) -3,10,0,-9,9,-8 (b) +175,-105,+77,-88,-199
(e} -100,99,+101,-199,-10 (d) +77,-88,+75,-60,50
Write all integers between the following pairs of numbers.
(8} -7and7 (b) -land-S (c) 0Dand10 (d}] —9and0
Which number in each of the following pairsis to the left of the other on the number line.
(a) -9,10 (b} —45,-50 c) =1,+1 {d) -99,101
Find the integer using number line.
(a) Smorethan=2 (b} 7morethan(
(c) 10lessthan15 {d) 10lessthan-9
Show the following on number line :
() S5+(-3) (b) (-15)+5 (c] 0+(-11) (d) (=7)+7
Find the successor of each of the following :
(a) -1 (b) —11 (e} 10
(d) 99 {e) =100
Add the following integers without using number line,
fa) 17+38 (b) =72+(-55) (c) 19+(-15) {d) (=15)+19
Subtract the following on number line :
(a)} 9from=15 {b) 7from14 (c) =11from-=1 (d) =13from-18
What should be added to the sum of (-25) and 16 to make itequalto 19 ?
(a) 28 (b) -3 c) 19 {d) -19

Find the predecessor of the following numbers,
. (a) -100 (b) 99 - ! (d) —10

N4 N .20t %@ = X2 o
‘~¥ & .!5 3~ "f: \% s }J+ :%;;"‘:-J' LR 3 e

Every negative integer is less than every natural number. Give reason to your
answer.
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Lab

fﬂ»’ ' ry Objective : Tolearn addition and subtraction ofintegers while playing games.

—

|
|
|
I
|
2 Materials Required  : Some wood block, coloured papers (blue and grey). [
|
Procedure : :

}

|

We stick blue and grey papers on the wood blocks. Blue colour denotes negative integers and grey colour
denotes positive integers. Let each block wrapped with blue colour paper represents ~1 and each block;

wrapped with grey colour represents +1.
Addition:

Suppose we haveto add (—6)+ 3, then, the student will take & blue blocks and 3 grey blocks as follows.

3 blue blocks cancel all 3 grey blocks. 5o, we have 3blue blocks left, which is the result.
S0,(~6)+3=-3
Similarly, we can salve many sums,

Suppose the sum given is

Here, we need anly blue blocks., Student will lay out 3 blue blocks and then 5 blue blocks below them as follows:

Here, blocks do not cancel out each other because all are of blue colours,
50, we get 8 blue blocks, which is the required result.
S0,(-3)+(-5)=-8

Student should solve many similar sums.

|
:
|
|
|
:
|
:
|
:
|
:
|
:
|
:
i
(<3} +(-5). I
i
:
|
:
|
:
|
:
|
|
|
|
|
|
|
|
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Fractions
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Fractionis formed by splitting a whole into any number of pieces of equal size.

A number that compares part of an object or a set with the whole is called fraction. The quotient of two whole

numbers 'a' and 'k’ iswritten as a + b. It means 'a’ divided by 'b’. It can also be written as 2 Here, % iscalleda

fraction, where 'a'is the numerator of the fraction and 'b' is the denominator of the fraction. b
If a milk bar is divided into 8 equal parts as shown below.

The 3 parts taken out of it can be expressed as '2' of the whole.

Thus, a fraction is a number representing a part of a whole. The whole may not be necessarily a single object. It
may be agroupof objects also.

Fraction : A fraction means a part of a whole or region. The whole may be one or more than one object. When a
whole is divided into a number of equal parts and some of them are taken out of it, we get a fraction, The number
of equal parts into which an object is divided is called the denominatar of the fraction while the number of parts
which are taken out of it is called the numerator of the fraction. While writing a fraction, the numerator and

denominator are separated by = bar, the numerator being above the bar and the denominator below the bar,

Numerator
Thus, Fraction = —————

Denominator

5
Forexample : Inthe fraction 7,508 the numerator and 7 is the denominator. ltrepresents 'S out of 7.

5
The shaded portion represents 3

Example 1 : Write the fraction that represents the shaded part of each figure:
(a) (b)

Solution

(a) Total numberofequal parts=8{denominator)

Total number of shaded parts =5 (numerator)

. 5
Hence, the shaded part represents the fraction 3

Mathematics-6 ron
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(b) Total numberof equal parts = 6 (denominator)
Total number of shaded parts= 1 {numerator)
mf‘-, Hence, the shaded part represents the fraction 'gli'

m ?antq to Knon

~ When the numerator and denominator are same, it means the complete whole or one,

Fra:tiun on the NumberLine
We have learnt to show natural numbers, whole numbersand integers like 0,1, 2,3 .......... onanumberline,

Letusdraw a number line and try to mark % onit.

Weknowthatﬂc%{1,50itshnuidbelvinghetw&en'D'and'l'. ) 0 1 1 i
Example 2 : Show %un anumber line, 2
Solution 0 1
ST
3 3 3
Divide the numberline between'0'and '1'into 3 equal parts.
Now, select the gap between 0and 1that would be 2 .
Example 3 : Show 4 and 8 onanumberline.
Solution 3 3 = Q
Ao 1 & 3,4 % 6.7 & 9.
5 3 3§ § 73 a a3~
%-1% and%-zg %'IES between landZandg liesbetween2and3.

Since 3 is the denominator, we divide distance between 1 and 2 into three equal parts. Points P and Q denotes
4 and 8 respectively.
3 3

..-’

?)Ltl e to KHL'—'HJ

All pruper fractmns. are Iess than one and there-fure |IE between Dand 1

Equwalent Fractions

J

; ot N X 2e" inm I
b & A 3% 4 j%PEaHEE

1,617 1.5
37 12'3 31 and 7 = 3 areexamples of equivalent fraction.

Equivalent fractions are obtained by multiplying or dividing the numerator and the denominator with the same
number.

i i i

. 2 g .

2 2 4

1‘){%:-3.-

2300 Therefore 1 E éand E— are equivalent fractions
1.6_6 '2'4'6 12 q '
2 6 12

Mathematics-6
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Therefore, = 12'6

1
4and 3 are equivalent fractions.

For two equations to be equivalent:

Numerator of the first x Denominator of the second = Denominator of the first « Numerator of the second

Inother words, equivalent fractions can be verified by cross multiplication of numerators and denominators,

Example

Example 4

Solution

Example 5

Solution

Example 6

Solution

(i) 3 = % then PS=QR

9
(i) 2 £=7c then3x15=5x9

Here, 45=45

¢ Fillin the box to make the fractions equivalent.

12 2

42 |

: 12+ 2=60r12hasbeendivided by 6to obtain the numerator 2.

Hence, 42 also has to divided by 6 to obtain the new denominatar.

424-6:1?:1 3
T, 337

. Fillin the box to make fractions equivalent.

B 1]

27 9

: 27+9=3or27 hasbeen divided by 3 to obtain the denominator 9.

Hence, 6 has to be divided by 3 to obtainthe new numerator.

63 =2
6 2
Thus, 57-9

39 3

: Checkwhether == and = are equivalent fractions.

91 7

¢ Bycrossmultiplication, 39x7=91x3 =273

3
Hence, g7 and 5 are equivalent fractions.

Types of Fractions

We shall discuss the various types of fractionsin this section.

Proper Fraction

When the numerator is smaller than the denominator, the fraction isknown as proper fraction.

1l 86 7

2
18’13’ 19" 5 2reexamplesof proper fraction.

46

=

o
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Improper Fraction ‘Q‘
The fractions in which the numerator is either equal to or greater than the denominator are called improper Q .
fractions. y
Improper Fraction= (Whole Number x Denominator) + Numerator
Denominator
Forexample : E,E,E etc
3’54
Mixed Fraction
Acombination of whole number and a proper fraction is called mixed fraction.
Mixed Fraction is written as:
Guctient Remainder
Divisar
Example: 23, 11, 4§ etc.
s 5 7
Example 7: Write the following as improper fraction:
3 0 7
I} 5— i 12—
(1) 5 (i) =
Solution : (i) Improperfraction = (Whole x Denominator) + Numerator
Denominator
g3 _ (5x10)+3
10 10
_ 50+3
10
s B
10
T 12x6+7
i) 12— =
{ii) g p
_ 72+7
6
79
fr
Example 8: Write the following as mixed fraction:
21 14 29
(il s (i) 3 (i) g
21
Solution : (I) —
5 ;
: Remainder
Mixed fraction= Quotient ———
Divisor
Ondividing21by5(i.e.,21+5), weget4asquotientand 1 asremainder.
S0, %-—*4%
~—
w . Mathematics-6 47 -
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14
) Iy

Ondividing 14 by 3 (i.e., 14 = 3), we get 4 as quotient and 2 as remainder.

Like Fractions
Fractions with the same denominator are called like fraction.

1234
5’5’5’5 aretheexamplesofalike fraction.

Unlike Fractions
Fractions with different denominators are called unlike fractions.

2345
5'7'g'g areexamples of unlike fraction.

Conversion of Unlike Fraction into Like Fraction
Take L.C.M. of all Denominators of the given Fractions, Multiply the numerator and denominator by such number
sothat denominator becomes equalto L.C.M.

237
Example 9 : Convert 37,g intolikefractions.
Solution

-

-
-

i

LCM.of3,4,8=2=2x2x3=24

-

=] | e |
e B B -
R AL

Now, the required like fractions are given by

—=——=— [Making the denominator equal to the L.C.M.}

48 Mathematics-6
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52 * ¥
Example 10 :  Convert grgv3+3 intolike fractions. ? %

Solution

9,6, 3.2
9.3 i
3,1, 1,1
1.3 1,4

LC.M.of 9,6,3,2=2x3x3=18

Now;, the required like fractions are given by
8 8x2 16

9 9x2 18
5_5x3_15

iy T

6 6x3 18
2 _2x6_12

(Making the denominator equal to the L.C.M.)

3
‘% -’l Exercise m

1. Which ofthe following pairs are equivalent fractions ?

. - s 28

[a) an 23 (b) 5 an 15 (c) 6 an i
'? 49 4 9 iy 21

d o = = f =i

(d) 55 and 155 gy and i M 5 and =

2.  Write'L'for like pairs and 'U' for unlike pairs of fractions for the followings:

5 9 1 2 s 2

(a) ° and 3 D (B) 3 and 3 D () ? and ﬁ D
| 3 I 3 3 115

8l = s e — e _

@ zand> [] (@ moends (] 0 gzands [

3.  Write'P' for proper and 'l' for improper fractions for the following fractions:

5 I8 2
@ (] W 3 () ©s =
4 1
(o 15 () @6  [J 01 (]
4.  Fillinthe boxes to make the following pairs equivalent fractions:
w 2.0 w 16 O g Bt
5 15 24 0 24 D
@ 2=12 @) 2=18 m 6 5
5[] ¥ iC] 22 33
- Mathematics-6
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Example 11: |

Solutians

Convert the following fractions into mixed fractions:

9 19 27 150

= By = il dy ==
(a) 7 (b) 2 (c) c (d) 7
Convert the following mixed fractions into improper fractions:

3 1 3 4

2— b) 5= 4= d) 8-
(a) 1 (b) 7 {a 5 (d) 5
Represent the following on number line:

11 a0 9 & 3
{a) 3 (b) 5 (c) 5 (d) ]
Which of the following fractions are in the simplest form?

24 13 27 4
| — bh) — — d) —
¥ 3 2 = € & @ %
Reduce the following fractions to their simplest form:

16 80 21 58

== Y — == d)y —
= 2 ) 2% 9 17a

Comparing Like Fractions

9 3 5
T

9

3 isthe largest one, because numerator 9is the largest number of all.

2
13

Comparing Unlike Fractions

Example 12 : Compare the following fractions:

LA 2 2
(a) 15 and 17 (b) 23 and 33

» whichisthe largest and the smallest factions ?

(e)

(e)

(e)

17

52

60
84

is the smallest one, because numerator 3 isthe smallest numerators.

(f)

18

35

108

W)

: Since denominators are same in each case, therefore, fractions are like fractions.

144

Solution : {a) Sincedenominatorsare differentin each case, therefore fractions are unlike fractions.

Compare the numerators of like fractions. The fractions having the greater numerator is greater than the fractions
having the smaller numerator.

In case of same numerators, the fraction having the greater denominator is smaller than the fraction having the
smaller denominator.

In the case, when the numerators are same, the fraction having greater denominator is

smaller thanthe fraction having smallerdenominator.

7 7
Thus,E = = {because 15<17)

9 a
(b) 73 > 33 (because 23<33)

Mathematics-6
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i+zi+2i
Example 15: 3157157 “15
Solutions
_.‘ll_+2l-l-li
15 15 15
={2+2]+i+— i=
15 15 15
Mathematics-6
by
2 ~ B W AR S
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If we can differentiate between like and unlike fractions, then it will be easy to learn addition and subtraction of
fractions. As we have learnt that fraction can only be compared if they are like fraction. Addition or subtraction of

=) Addition and Subtraction of Fractions

two or mare fractions can be done only when they have common denominator.

Sum or difference of numerators

Required fraction=

Addition and Subtraction of Like Fractions

As like fractions have the same denominator, it is easy to add or subtract them. We add numerators while adding
fractions and write the answer with the same denominator as that of the given fractions. If any fraction is mixed

Common denominator

fraction, then first convert the same into improper fraction and finally add them.

I |

Example 13 : (a) RS
2.1
Solution :{a) =+=
3 5

25 28

& 55
7 5

Example 14: (a) 373
, 75
Solution : {a) 373

24 17

b T3

Alternate method

Alternately, the integral parts and the improper fractions may be added or subtracted separately.

(b)
2+1
]
3
5
_ 25+ 28
23
"5
(b)
—?-.
3
2
"3
24-17

23,5




o« B -
e ® s
. o® 7 .5
> Q Example 16 : 35“23
k& Solutions
37 hD
3
(7 5 2
={3-2)+ [-5—3] =1+ 3
2
= =
3

Addition and Subtraction of Unlike Fractions

When addition or subtraction is done between unlike fractions, we first convert them to respective like fractions or
equivalent fractions and then proceed as done earlier.

7 9
Example 17 : Subtract TR
Solutions : Inordertoconverttheseinto like fractions, find L.C.M., of denominators.
-5/10,15
2l 2,3
31,3
EE

LCM.is5=2x3=30
Mow, we proceed to convert the fractionsinto like fractions.

T 78 W . 9 9%E I8

10 10x3 30 " 15 15x2 30
Mow subtract the like fractionsi.e.

Yy 10 15 30 30 30 30 10

| SFaces to Ko,
We can add or subtract only like fractions. 5o, unlike fractions must be converted first into like fractions before

addition or subtraction.

Example 18 : Add % and-:-
Solution . Inorder toconvert theseinto like fractions, find the L.C.M. of denominators.
258
23 4
23,2
33,1
! LCM=2x2x2x3=24

Mathematics-6
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Mow, we proceed to convert the fractions into like fractions.

6 6x4 24 ° 8 8x3 24

Mow, add the like fractions.
ie. 2. 7_8 21
6 8 24 24
8+21
24
-2 43
24 24

1
Example 19 : Add E'»E and 2%

Solutions : Convertthe mixed fractions into their respective improper fractions.
1 7 1 9
3-=_ and 2_=-—
2 2 4 4

MNow, covert theimproper fractions into like fractions.

We need to find the L.C.M. of the denominators of these two fractions.
2,4

1,2

f——— .M. 5Zx2=4
1,1

<)
2

Mow, convert the fractions into like fractions.

7_Tx2_14 and 9 _9x1_9

2 2x2 4 4 4x1 4
Now, add the mixed fractions

I+ = =+
2 4 2 4 4 4
_14+9
T4
_23 _ 3
4 4

Alternate method

In this method, we need to group the integral parts together and fractions parts together. Then, we simply add or
subtract unlike fractions. § 4

32422
2 4

{3+2)+£1 1J

4
1 1
= 5+
3'3)
4

oo

4 -
-t Mathematics-6 53
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. 32 ,

& ‘ Example 20 : Subtract TETSE by using two methods.

K Solutions : Convertthe mixed fractions into their respective improper fractions.

3 31 2 32
7—=— and 5-=—
4 4 6 6

Now convert the improper fractions into like fractions. We need to find the LC.M. of the
denominators of these two fractions.

2 |6, 4
3,2
3,1
1,1  LCM.is2x2x3=12

2
2 |

MNow, convert the fractions into like fractions.

31_31x3 93
—= and

B g R2.32%2_ 6
4 4x3 12 6 6Bx%2 12

Now, subtract the mixed fractions

?E_ngﬂ—g—z.:%_g
4 6 4 6 12 12

93-64
12
29 5

=N B
12 12

or
Using alternate method, we group the integral parts together and fractions parts together.

1]
P

- ——-

B
|

R

S

I
st
= -
1
] W]
I
e

5
s ;J_E
1 1 1
Example 21 : Findthevalue of 75 “E ¥ 3;
Solution 1 1 1 11 1
?5—211'36 ={7—2+3J [E_E-'-Ej
First, we need to find the L.C.M, of denominators to convert them into equivalent fractions,
212 4,6
21,23
211, 1, 3
1 1.4 Therefore, LCM.is2x2x3=12
a”

Mathematics-6 e
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By converting into like fractions, we get

1x6_6 1x3_3 _  1x2_2

_ -— s T

2x6 12" 4x3 12 6x2 12
Hence, thefinal working is as follows ;

?1 u 11 * 31 = 3+[E-3+2]
2 4 12

6
— E-l-[E]
12

:S_E_
12

1 2
Example 22 : Findthe sum of i §+5

Solutions : Weknow that every whole number is a fraction, So, the problem can be written as

. 2 5
+

—F——
2 7 1 [Awholenumberonitsown willhave 1as denominator)

Find LC.M. ofthe denominators.
2271

A B g

Convert the fractions into like fractions

1x7 7 2x2 4 atid 5x14 70
2x7 14" 7Tx2 14 1x14 14

Finally, add the like fractions

114 14 14

_ 7+4+70

14
81 _ 11

IEVEERET)

I .3

2
Example 23 : Find the value of 25 +3—E--4E
2 .1

Solutions : 2-+3_44§={2+3-4)[3+1-§]
3 6 4 3 6 4

2 A e | Therefore, LC.M.is2x7=14

First we need to find the L.C.M. of the denominators to convertthem into equivalent fractions.

3,6 4
3,32
3,31

]w|u|m

Mathematics-6
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Converting the fraction into like fractions, we get

zxd- 8 1x2 2 an 3K3 e
3:-:4 12 Exz 12 4:-:3 12

Hence, the first working is as follow :

n
~
+
Led
I
I
S
+
o
|
I
I
le

I
=

e,

0o

+
=
=

[N}
N, P

1l
=
Pl

Example 24 : Sangeetabought5 mribbon from the market. She cut off 2% m and gave it to her sister. What

isthe total length of ribbon left with her?
Solutions : Length of ribbon left with Sangeeta wouldbe 5- 2% m
3 .5 I3

Fede 2L =
4 1 4
5

11
Wehave tosubtract Tfn:rrn 1
So,wefindtheLC.M.ofdand1 is4.
5_5x4_20 11_11x1_11

MNow, find the value
33 > 11 20 11

— —_— — ——

41444

_2(}-—11

!

_ 9451 _, 1
4 4 4

1
So, length of ribbon left with Sangeeta is 2 a m.

wal
T L Exercise I

1 Add the following:

3.'.-2 i.‘.i 311.53 Eq.l
@l 378 b 12712 ) 5775 ld) 9779

3 9 1 1 3 B 1 2
a)  —+— f] —%— —+ = Y 541—4+2-—
T W 3 el 2%% (h) 5 -3
i 2disde? g 28t w22t

568 7 g 15 10 36

Mathematics-6 e

g 2;5- s R X # o en rplad
&5 P Rr 4+ 3 D 0




1

e

Mathematics-6 57
‘.g N oH & N X 2 no R EE v

Subtract the following:

o Al o ==l ., o ) =3l

9 9 2 4 g8 8 3 3

12 5 3 4 1 17

3.—_ s T P 2_.__

(e] - M = T h 25
3 1 1 3 2 2
B——2= 4=-2= g P (e
(i) 5 (] s %% (k) 5

Simplify the following:

2,23 by o381 adistiel ) gesiead
5 5 5 21 21 21 8 4

7
e 62¢aZa1l @ 2+3leal (g Ssz-al (h) 43+22411
4 3 12 8 12 6 7 3 35 7 5

3
Rajesh takes Eg minutes to walk across the park. Ritesh takes 34% minutes to do the same. Who takes less

time and by how much ?

3 2
Somi bought — m of ribbon and Omi g m of ribbon. What is the total length of the ribbon they bought
together? 1 3 5
What should be added to the difference of 15 and P toget 15 ?

1 7 2
A boy covers 1‘3!5 km long distance. Out of which, he covers ‘IE km by scooterand 55 km by cycle and

the reston foot. Find out the distance covered by the boy on foot.

@ Multiplication and Division of Fractions

Multiplication of Fractions

The product of two fractions is a fraction whose numerator is equal to the product of the numerators of the given
fractions and the denominator is equal to the product of the denominators of the given fractions.

Don't forget to canvert the fractions into their lowest terms. If the productis animproper fraction, convertitintoa
mixed fraction.

18 16
Example 25 . Findthe productof 55 and 15
Solution
Method1l  : First, wesimplify and then multiply

J

50,
18 16 _ 18x16_ 24
20 15 20=15 25
_ 24

25

y BTH 4+ G A o
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1’ Method2  : First, we multiply and then simplify

So,

Example 26 : Findthe product of : and E

12 °
Solution - m 6
12 12

it M
6 2
_5x1

Exl
5

=

12
3 1 1
Example 27 : Simplify EIZENBE
Solution :
Elexal
g 85 2
3 19 7
W e
8 9 2
3x19x7
Bx8x2
1
399 _, 111

144 144

Division of Fractions
Todivide a fraction with another fraction, multiply the first fraction with the reciprocal of the second fraction.

E le 28 : Divid 2
xample ¢ Div Eab"'ag

3 15 3x35 105 35
Solution : E“ig = %15 = 150 [Since == = is the reciprocal of 35]
7

oo

5
Example 29 : Divide a bv7

Solution . %'? *%-% (Since 7 can be written as %}
5 1 1
“477 lsince 5 is reciprocal of 7)
_K
28
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Example 30 : Simplify 4L;.31 Qt
£+ ®-
. gl.g1_21.7 v
Solution PRI Ty
1
2,2 (Since = is r‘E::iprOcalnfE )
5 7
6 1
= =L
5 5

1
'? 1 Exercise @

1. Find the product of the following:

] _.{x_"i t!l Exé t ExE E” Exl
@ 979 Bl 20%52 9 1171 b 757
6_4 9 . .3 :
bodd s fi 2 2R T - i | b7y . b
(e) 23 (f) lﬁx? (g 35“6}— (h) ?gxa?
2.  Write whether the reciprocals of the following would be proper orimproper fractions.
. % b 3 11 d E 1l f Ei
(a) 5 () g (c) (d) 24 (e) 5 {f) 7
3. Findthe quotients of the following :
5,10 6 . 5.3 4.8 1 .3
@ 2+% B B © 55 @ g le) 5 *2%
1 2 3 5 1
f) 5=%3 gl Z#3= h) —=+%5 ]l ==7 i) —=%2
(f) 3 (g) 3 (h) 4 (1 - ) 10

Simplification and Word Problems

BODMAS

B - Solve operations within brackets first.
Firstsimple brackets ()
Mext curly brackets {}
Finally square brackets []

0 - Multiply the fraction with the word " of " in between

D - Divide (<)

M- Multiply (=)

A - Add(+)

S - Subtract(-)

The use of ‘of’

% of % implies 3 is to be multiplied by E.Huweventhisaperationisdune-wen befcredivis[on_as%ofg isa
way of describing the fraction % . The following example will help in clarifying why the operation ‘of' is solved
before D, M, AandS.
i 50 W
— Mathematics-6 . A
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Solution

Example 32 : 5imp||f'j'

Solution

r 60
 \ =L

Example 31 :

1 3 1 1
Simplify — — — + —+80of —
Plify 3 =5 %3 16
1 3 1 8 .
P reis) S Using ‘of Operation
7 5 2 16 ‘ e ¢ ]
__1_§+1 (Using '+’ Operation)
7 5
8 3 : f
=i o Using '+' Operation
- (Using p )
19 .
== Using '—' Operation
= (Using p )

I 1

| s
+
Pud | s

"

-
L = T e S I N e o I T o O N [y ¥ B A O (PSR N Ty (S

+

+

+

]

+

+

1]

+

+

2535

+

4
(7 1359 50
'8 IEEE} T
1176 +1359 | _
1344 }'

3 6
= g—¥

1 {2+z—3j 6| 8.
1 —x o nE | ——
4 6 7l 3 7
{1
— o —
4

168

151 s}
+__

168 9
X
168 8

7

. 50

1 (1 1 1) 6|.8/(, _1
x| Sgtesyp Tty — ey
4133 2/ 7/ 9| 7

[3 6 {1 [1 1 1]
- =4 e
i | 3 3 2

§1+§}+?1
7/ 79| "7

1_1J+E .81].50
3 2) 7] 9| 7

9
50
7

50

7

1344 7
50? 1

2 192 10
L1507
52 1920
_ 768+960-507
1920
_1728-507

1920

i e
ﬁ'i; 5 g ;f %

o
= B2

1]

i
rm kd LA k2 LA LAk LM AR s R s e

]

1221
1920
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Exarnple 33:

Solution

B0 sweets are to be distributed among the boys in class VI. If there are 14 students present in ¢ e u.

the class, of which —:- are boys. How many sweets does each boy get?

Sﬂ%Enfltl
7

- sn+[?-x14) =80+ (5%2)

=80+10
=8

Thus, each boy will get 8 sweets.

\ Y -
%’a Exercise m

L. Simplify the fallowing:

5

4 3 X B |

9 7 7 O 2 4

la) 2=x—x%x— (b) 35—:--4*3—-::'?‘1l (c) [2—u1—)+{1—x1—J
= F 7

(d) {L}.Hm}ﬁzu (6] 1Df[1+1]+1_[zx{1i1,1(1+1]”
4 5 5 2 3 2 2 2 2 2 2 & 2\2 2

3 1
2.  Anempty basket weighs 1; kg. Hariputs 25 kg of mangoes in the basket. What is the total weight of basket

and mangoes altogether ?

2 3
3, A cake was shared by three brothers, Piyush ate = of the cake, Praveen ate E of the cake and Prabhat ate

5

the rest of the cake. Who got the biggest share of the cake?

1 1
4, Ifz kg rice costsI 1125 ,then how muchwould 1% kg rice cost?

1 3
5.  Acontainer had 4E!ufmilkuut{}fwhiﬂhacatdrank E {. How much milk was left inthe container?

2
6.  Aftertravellinga distance of 24.25 km, Rachitfound that = of the journey was still left. Find the total

8

distance to be covered by Rachit ?

7. Acardoflength ?1% m has been cutinto 26 pieces of equal lengths. What is the length of each piece?

1
8. Mauli gave T 100 to a shopkeeper. She bought a pen for % 26% and a geometry box for ¥ ME . How much

money will Mauli get back from the shopkeeper?
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¢ Q Points to Remembe}' :

p Numerator
Afractionisapartofwholeandisrepresentedas:  Fraction= ————
Denominatar

Afractionis a number representing a part of whole. The whole may be a single object or a group of objects.
In a fraction, when numerator is less than denominator itis called proper fraction.

In a fraction, when numerator is greater than denominator itis called improper fraction.

Afraction which consists of a natural number and a proper fraction is called mixed fraction.

Fractions with same denominator are called like fractions.

Fractions with different denominators are called unlike fractions.

When two fractions having the same numerators are compared, then the fraction with the greater denominator
will be smaller fraction.

Two fractions having different numerators and denominators are compared by making the same denominatar,

1+

MULTIPLE CHOICE QUESTIONS (MCQs):

Tick (v ) the correct options.

(a]  Thefractionthat represents 8 hoursofadayis:

. 8 16
(i) E (i) E

iy 2 (iv)
3

11
(b)  Onthenumberline, the pointrepresenting ? lies between:

(Il  land2 (i) Oandl {tii) 2and3 {lv} 3and4

(c]  Which ofthe following are like fractions ¢

r

L 38 . 557 W . 234
il ==, — (i) —=,—,=— (lil) = {iv) ===
7 9 13 799 338 555
(d) Afractinnequiualentm%is:
3-2 - In Ix0 _ 3+5
“]35—2 Ll LI e W sus
x
(e) If s isequivalentto E,menthevaiuenfﬂs
(il 10 ) 12 (i) 18 {iv) 15
3257
fl T llest fraction from —, —,—,—is:
(f) he smallest fraction r-::urrq5 5510 is
w L m 2 @iy 3 (iv) 3
10 3 5 6
Mathematics-6
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(g]  Thelargest fraction from i B is Q.
12'8'16'2 Q
7 ;) ’ 8 J
f} == N — 1) R— v —
(1) 5 (i) 2 (i) 2 ) 7
2 .3 i
(h)  Thevalueof Z4= is:
3 4
(1) E (i) 1—9- (iii) E liv] E
12 12 12 12
2. Write four equivalent fractions of the following:
3 6 11 15
(a) 3 (b) 7 (c) 13 (d) 17
@) 2 H 2 @ -z hy 2
7 8 13 7
3. Addthe following:
2,3 o 3.2 5,7
@ %3 TR © &'
(d) E.p.lq..].' (e} l+§+1 |.F:| —?-*i-i
4 12 3 7 5 13 17 19
4,  Subtractthe following:
31 21 2 1
i b e e et
@37 379 T
I - 2wl 5 1
(d) -5 (e) 4%-27 s
79 3 3 12 4

5.  Avessel had 4% [of milk. Out of it a baby drank —z- I. How much milk was leftin the vessel ?

6.  Anelectric pole is 11-:_ m long. If it lies 2% m under the ground, then how much part of the pole is

above the ground ?

Raju was given 1% piece of cake and Rinku was given 1 % piece of cake. Find the total amount of cake given to

both of them.

is 4 more than the numerator.

g Here is a fraction % . Find an equivalent fraction to this where the denominator

.. Mathematics-6 63 "‘
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Withyour partner, make a set of fraction cards like these

1
{a)  Sortyourcardsintothree groups- fractions near 0, fractions near E andfractions near 1,
|b)  Withineach group, decide which fractionis the largest and which is the smallest.
{¢)  Orderthe fractions from least to greatest by estimating the size of each fraction,

{d) Make anew fraction card. Add it to the set by placing itin the correct group.

fraction you have chosen, make'1".

P e e e e

& ¢ Mathematics-6

1 12 9 4 1 Bench marks
E E E ? _; near Mnelr nedr
IRk
2 2 5 39 7 2
19 = b 40 9

—-—

{e) Choose a fraction card from the given fractions. Make a new fraction card that, when added to the
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Decimal

LA R L L LA L L AL R Ll Pl L Rl R L bl Rl Ll bl L L]

Adecimal numberis a number with a decimal pointin it. A decimal number consists of a whole number point and a
fractional point, A point or dotin used for decimal like 1.2 or 2.3 Etc.

Any fraction can be converted into a decimal number. The fractional numbers having denominators 10, 100, 1000
etc. arecalled decimal fractions or decimals. Some decimal fractions are expressed as given below:

. 7 . — | L
— isexpressedas0.3 || — isexpressedas0.07 il 5— isexpressedas5.19
Wi g e W Jog E5P ) 27qp 15exP

The dot ".” is called decimal point. Therefore, decimal fraction consists of two parts, i.e., whole number part and
decimal part, and they are separated by the decimal point. Letus see :

decimal point

|

:F. . i5
whole number part decimal part

Forexample: 8.52 is adecimal number (read as eight point five two). 8 is called the whole number part orintegral
part and 52 is called decimal part of this number, Now, we try to understand the decimal fraction
with the help of the place value chart.

Value Charl of Some Decimal Numbers

Decimal Intedral part or whole number part . Dechimnl part
neumber .

e iearila Hundreds Teotis Ones Tenths Hundreds Thousands

(* 1000) ( 100) (< 10) (1) |« [XL) EKL) (,c 1 }
10 100 1 ChOy

5791.23 5 7 9 1 . 2 3
914,125 9 | 4 . 1 2 3
TRA06 7 5 ] [ 0 6

“*? Equivalent Decimals

Decimals are a special type of fractions. Further, we have equivalent fractions and equivalent decimals too.

5.1 1 5 5
Consider, 0.5 = —=— a5 —x—=—
10 2 1 5 10
1 50 50
Mo 050 et g SpHal
100 2 2 50 100

& N
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and0.500 = —=- as R = —
1000 2 2 500 1000

Thus, 0.5, 0.50, 0.500 are equivalent decimals.

i
Like Decimal
Decimals with the same number of decimal places are called like decimals, It means that the number of digits after
the decimal point are the same.
Forexample: Onedecimal place : 3.9, 27.4, 123.6

Twodecimal places : 3.92, 27.45, 123.69

Unlike Decimals
Decimals having different number of decimals places are called unlike decimals. It means that the number of digits
after the decimal point is not the same.
Forexample: 31.1, 15.67,327.111
Convert Unlike Decimals into Like Decimals
We can convert unlike decimals into like decimals by adding zeroes after the last digit to the right of the decimal

ﬂz 500 1 1 500 500

Like and Unlike Decimals

point.
Forexample : Considerthree unlike decimal fractions
1.4 7.23 4.561
(One decimal place) (Two decimal places) [Three decimal places)

If we want to convert the decimals into three places of decimals, then
14 = 1400 (two zeroes added)
7.23 7.230 (one zero added)
4 561 = 4561 (three places of decimals)

.@ SFacts to Kiow

To convert unlike decimals into like decimals, zero can be added after the last digit to the right of the declmai
pm ntofany decimal number without changingits value.

( ) Comparison of Decimals

Wh|le comparing decimals, the number with the greater whole part is greater or larger. If the whale part is the
same then check the tenths part i.e., extreme left digit of the decimal part. The number with the greater tenths
part is greater. If both the whole part and tenths part are the same, then we check the hundredth part and the
number which has a greater hundredth part is greater or larger.
if the numbers have all these as equal, then we check whether the thousandths partis greater.
Example 1 : Compare the following decimal numbers.
(@) 27.37 and 31.98 (b) 6.78 and 6.79
Solution : (a) Herethewholepartsare27and31.
Since31>27,sowecansaythat31.98 > 27.37
(bb) Here the whole parts are the same i.e., both have '6' as the whole part. So we will check the
tenths part. Here tenths parts are same as '7". So we look hundredth part which is '8' in the first
numberand "9 inthe second number.
As 8B < 9, so wecansay
6.78 < 6,79

Mathematics-6
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Example 2: Compare the following decimal numbers. ;@ o«

%

(a) 7.25and7.025 (b} 21.45and21.406
Solution : (a) 7.25and7.025

Here the whole part isthe same i.e., "7'. 50 we will look at the tenth part which is '2"in the first
numberand'0'inthe second.

As2 >0,sowesaythat7.25 >7.025
(b) 21.45and21.406

Here the whole partis the same as well as the tenths part. So we will ook at the hundredth part
whichis'5' for the first number and '0’ for the second number.

AsS5>0,sowecansaythat 21.45>21.406

(Ir*') Conversion of a Decimal into a Fraction

Tochangeadecimal into a fraction. We should to follow the following steps

Stepl . Write the decimal without the decimal point as the numerator of the fraction.
Step 2 : Write 1in the denominator followed by as many zeros as the number of decimal places in the gives
number.
Step 3 . Simplifythe fraction and write the fraction in the lowest form.
Example 3: Convert each of the following decimals into fractions.
(a) 8.25 (b) 723.246
B25 165 33 1
Solution : (3a) B35 =— = —=— =8-
100 20 4 4
(b] 733.246 = 723245 :351623 :?ESE
1000 500 500

Conversion by Long Division Method
We can change a fraction into decimal by using long division method. For that, we should follow the following steps:

Step 1 . Convert the divided to a suitable equivalent decimal.
Step 2 ¢ Whenthedigit tothe right of the decimal point is brought down, adecimal pointinto be placed in quatient.
Example 4: Convert* intoadecimal fraction,

10

4
Solution 5 means4 divided by 10.

4, beinglessthan 10, So, 4 cannot be divided by 10.
But 4 units = 40 tenths, which can be divided by 10.

0.4

1':1 :g «—— (decimal point placed in the quotient at this step)

oo

Thus, therefore i =0.4
10

— Mathematics-6
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;ﬂ 9 Example 5: Convert ‘E‘ into a decimal fraction. -
- & -
Solution : E means, 4 divided by 8 _: 3
1 o 40 <«—— (decimal point placed in the
4is lessthan 8, so that4 cannot be divided by 8. —40 quotient at this step)

X

But 4 units=40tenths, which can be divided by 8. A
Thus, E = D.5

= Conversion of a Fraction into a Decimal

Tochange afractioninto a decimal, we take the following steps:
Stepl . Firstchange the given fractioninto an equivalent fraction with the denominator as 10,100, 1000, etc.

Step 2 . In case the number of digits in numerator is less than the number of zeroes in denominator, we
place zerojust right to decimal.

: 5 2z
Example 6: (a) & (b) 3%
5 5=25 135
Solution : (a) —= =——=1.28
4 4xZ5 100

. 5 350
(b) 35,-.3,-,1“2 =3_.,-.3,5c-

4 4 4=25 100
We can convert a fractioninto its decimal farm using the long division method.

\? l Exercise m

1. Fillinthe boxes with *>', ‘=" or ‘<’ signs to compare the decimals.

ta) 1235 [ ] 101 (b) 8360 [ ) 83.06 () 14125 [ ] 795
(d) 325 [ ] 32500 (e) 42356 [ | 42.365 ) 303 [ ] 3.03
) 243 [ ] 2.04 (h) 261.001 [ | 261

2. Arrange the following decimals in ascending order.

(a) 77.7,7.77,0.777,7770 (b) 0.07,0.17,7.117,7.007
(c) 2.1,2.01,2.0,2.25 (d) 26.5,26.54,26.57,2.657
(e} 7.39,7.19,17.309,17.390 (f)  1.617,1.712,1.434,1.999

3. Arrangethe following decimals in descending order.

{a) 0.098,0.56,0.31,0.010 (b} 34.1,34.2,34.02,34.01
(e} 11.11,1.111,111.1,1111, id) 0.4,0.536,0.67,0.112
() 89.1,89.02,89.01,89.2 (f]  21.12,2.112,211.2,0.221
9 68 Mathematics-6

Ly

ol N 2078 ®@ = X3 4 . oF ks
s 35T TR L8 22 @ 187

b




1

]

L d
&
4. Convertthe following unlike decimals into like decimals.
{a) 2.3, 4.34,5212 (b} 0.2,30.27,30.275 (c) 25.5,25.55,0.255
(d) 9.05,2.5,2.533 {e] 456.3,.4.56,4.356 {fl 1.1,1.11,1.111
5. Convertthe following decimalinte fractions.
{a) 4.125 (b) 222.2 (c) 0.25 (d) 029 (2] 87.003
ify 1.7 (g 0.27 (h) 47.23 (i) 2111 (i} 0.234
6. Convertthe following fractions into decimals.
23 b) 235 2469 9 5 2211
o S, . =it = —
(8] Jog ( 10 (c) 1000 (d) 10 (e) 100
131 35 2008 45 89
f) — — N = ==
0 10 (8) 10 (h) 1000 " 100 i 100

7. Convertthe following to decimal fractions by converting the

% - - ;

(2 125 [ L3} 25 (c) 4 {d)
209 9 52

(f) P (g) e (h) pa {1

Forthe addition and subtraction of decimals, we take the following

denominatorto 10, 100, 1000 etc.

43 4
50 el 3
20 ' Za

Addition and Subtraction of Decimals

steps.

Step 1 Ifthe decimals are unlike, then we need to convertthem into like decimals.
Step 2 :  The addition and subtraction can them be carried out as we do for whole numbers. But make sure
thatthe decimals are aligned properly. Place them in columns.
Step3 : The decimal points must be placed directly below each other, so that tenths are below tenths,
hundredths are below hundredths and thousandths are below thousandths.
The decimal point will lie directly below the decimal points of the numbers.
Example 7: Add?7.23and4.11 N @)
SDIUtlnn —I|| - 3 f fgﬂ&éé‘_‘éﬁfﬂhﬂhﬁ IIIIIIII ’
4,11 Place the decimal points directly above each .
th dalignth b rdingly. -
11.34 So,thesumof 7.23and4.11is11.34 i D eran a!gnenum ersa:co ; mg "'r i
Example 8: (a) Add3.52,7.5and19.06 (h) Add19.2,0.007 and 3.64
Solution a) Asthedecimals are unlike, we will convert them into like decimals. So we will write 7.5 as 7.50.
Maw, 1.32
7.50
+ 19 .06
30 . 0% | (Notethe position of the decimal point in the numbers and in the answer )

Mathematics-6
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2 1. (b) Asthe decimals are unlike, we will convert the decimals into like decimals, we will write 19.2 as
¢ 9 19.200 and 3.64 as 3.640
; Now, ™19 200
0.007
+ 3.640 . o :
T (Mote the position of the decimal pointin the numbers and inthe answer)
Thus,19.2 + 0.007 + 3.64=22.847
Examp¥29 ¢ (o) Subtract27.6from 30.05 (b]  Subtract8.345from 15
Solution ¢ la) Atfirst we will convert the given decimals into like decimals. Sowe will write 27. 6 as 27.60

Now, LI

AU M5
_17.60 | I[Note the position of the decimal point in the numbers and in the
2.45| answer)

Thus, 30.05-27.6=2.45
(b} Firstwe will convertthe given decimalsinto like decimals, So, we will write 15 as 15.000

an’ 4 "}Nll.ﬁ_ﬁn
150
5.345

6.655

Thus, 15-8.345=6.665

Example 10: Simplify 24-27.047 +5.26

Solution . First we will convert the given decimals into like decimals. 5o, we will write 24 as 24.000 and 5.26
as5.260
Now, L
b 24‘1::{10 29 260
+ 15,260 and L 27.047
29,260
: 2.213 | Thus,24-27.047+5.26 = 2.213

\?.L 7“1 Exercige w

1. Add the following.

(a) 7.2+46 (b) 0.5+26 fe) 523.4+641.6
(d)  71.29+88.9 (e) 14.354+9.109 () 4.1140.7
(g] 89+6.345 (h) 2.567+0.798+1.46 (i) 162.34+73.46
2.  Subtractthe following.
(a) 789-4.890 (b) 11.75-9.2 (c) 122.50-31.239 (d) 1-0.005
(¢) 0.206—0,001 (f) 784.978-456,71 (#) 665.087-56.723 (h) 876.2-23.55
3.  Simplify the following.
(a) 3.9+1.3-25 (b) 31.746-105.6+200.05 (c) 2.67-1.787+1.878
(d) 101.28+29.19-30.27 (e) 3.28+1.63-49 (f) 65.3-42.71-23.531+33.136
(g) 131.131+113.113-211.211 (h) 6.7+3.21-7.463 i) 5-55+2.7

4. Whatshouldbeaddedto2.375toget5?
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Multiplication and Division of Decimals i! %
For the multiplication and division of decimals, we take the following steps. v
Step 1 : Incase of multiplication, the product is a decimal fraction, with the same digits as the multiplicand in

which the decimal point has shifted to the right by as many places as the number of zeroes in the
multiplier often 1.

Step 2 ¢ If the multiplier is a whole number or a decimal fraction. Then, the product will have as many
decimal places as the sum of the decimal places in the multiplicand and the multiplier.

Step3 : Incase of divisions, the quotient is a decimal fraction, with the same digits as the dividend, in which
the decimal point has shifted to the left by as many places as the number of zeroes in the divison
after 1.

Stepd : If the divisor is a whole number or a decimal fraction then the divided as well as the divisor are

multiplied by 10,100, 1000, etc. In order to make the divisor a whole number. Then the division is
carried out, taking care to place a decimal point in the quotient as soon as the tenths digitis brought
down from the dividend.

Example 11: Solve the following.
{a) 51.12x10 (b) 2.345x10000
{c) 17.137x21.14
Solution : (a) 51.12x10
Number of zerces in multiplier after 1is 1, move decimal peint 1 place to the right.
Thus, 51.12 %10
=511.20
(b) 2.345x10000
Number of zeroes in multiplier after 1 is 4, move decimal point 4 places to the right.
Thus, 2.345x 10000 = 23450
(c) 17.137x21.14

Multiply by ignoring the decimal point

L7137

= 2114
GES4H
17137%
17137 xx
34274 xxx
36227618

Decimal places in17.137=3
Decimal placesin21.14=2
Decimal placesin product=5
Thus, 17.137x21.14=362.27618
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1. Example 12: Find the quotients of the following :

{a) 16.15%10 {b) 5.9+1000 fc)  282.04+11

Solution ¢ (al 18.21+10

1.

Number of zeroes in divisorafter1is1
Move decimal point 1 place to the left.
Thus, 16.15+10=1.615

(bl 5.9+1000
Number of zeros in divisor after 1is3
Move decimal point 3 placesto the left
Thus, 5.9+ 1000 =0.0059

(c] 282.04+11

Find the products of the following.
25.64

11) 282.04
33 Since the divisor is a whole number, there is no need to

62 multiply the dividend and divisor by 10, 100, 1000, etc.
~55

70 «—— Place decimal point in quotient as the tenths place & brought down.

- &b
44

- 44
“oo  Thus 28204+ 11=2564

\‘\l Exercise w

(a) 0.132x10 (b) 6.354x100 (c) 72.09x100

(d) 182.03x10 (e) 0.005x100 () 152.115x100

(g) 114.2x2.14 (h) 1.475%2.112 i} 22.43x6.78

(il  6.567x1.143 (k) 3.17x2.36x11.47 () 22.48x112.36

Find the quotients of the follawing,

(a) 11.13+21 (b) 1.56+1.3 (c) 364.19+10 {d) 0.001+100
(0] 108.5+50 (f)  10.101+1000 (g} 6.752+5.275 (h) 3.8778+1.124

o~

Points to Remember ™ .

.

Fractions with denominators 10,100,1000, etc, are known as decimal fractions or decimals,
Decimal number has whole number part and decimal part separated by decimal point.
Zeros tothe extreme right side of the decimals does not have any value,

Two decimal having same number of decimal places are like decimal and decimals having different decimal places

are unlike decimals.

To add or subtract decimals, it is easier to convert them as like decimals and then add or subtract, as we do for

whole numbers.

72
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1. MULTIPLE CHOICE QUESTIONS (MCQs):
Tick (') the correct options.

52
[a) Thevalueof oo is:

iy .52 (il 0.00052 (iii) 0.0052 (iv) 0.052
7
- EHL
(bl Thevalue of 100 is:
() 3.7 (i) 0.37 (i} 3.07 livl] 3.70
(] Which of the following are unlike decimals ?
i) 2.2,34,42,5.1 {iiy 3.5,4.05,5.5,6.5
(iii} 0.8,5.1,0.5,10.8 {iv) 12.12,0.15,5.:51,0.79
(d) 8.25isequalto:
. 1 . 2 g, <zl . 3
|:I:| BE f]ll] EE {I!H} EE |:|'l.l'} EE
{e) Thevalueufﬁ' is
(iy 0.012 (i) 0.120 (i) 0.011 liv) 12000
8
(f) Thevaluenfﬁls.
(i) 0.005 (i} 0.5 {iii) 0.05 liv) 0.0005
(g)] 7.5isequalto:
: 1 i 1 ol T . 1
7= T4+= 7= v) 7=
(i 73 (i) 7+ (i) 7 (iv) 72
2. Fillinthe boxes with '=','=' or '<' signsto compare the decimals.
{a) 8.25 7.005 {b)  69.002 2.567 (e} 2.43 2.43
{d) 42.326 42.336 (e} B4.878 B85.979 (f] 17.9 17.09
(g} 2.223 2.224 (h} 3.03 3.03
3. Convertthe following fractionsinto decimals.
32 235 2008 2211
T ") To000 <l Jooo T
3 39 2009 45
i - il i hy —
(e) 10 (0 100 (e) 100 ) 1000
4, Convertthe following fractions into decimals by long division method.
. 12 9 > 4
12— b — w5 dl 3-—
(a} 125 b le) 3 (dy 3;
2 4 1 9
(e} 25 T & h 30
5. Findthe product of the following.
(a] 1.09x%100 (b) 8.321x%1.006 (c)] 8.25%1.009 (d) 2.23%1.0023
(g} 1.235x1000 {fj 2.895x10 lg) 191.1x2.234 (h]  9.89x1000
(i) 21.23%1000 (i) 8531x100 ..,\
Mathematics-6 73
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o b -»
B
é ‘9’ 6. Findthe guotients of the following.
..Q (a) 231.7:70 (b) 100.32+80 (c) 3.8778+1.124

{d) 108.5+50 (e) 364.19+100 (f) 10.101+1000

Pooja bought a book for rupees 69 and 25 paise, a pen for ¥ 19.75, a geometry
box for T 53.25 and gave the shopkeeper 500 rupees note, How much balance
did she get back? Express the answer in rupees.

COLOURING DECIMAL NUMBERS
Objective . Tocreate decimal numbers.,

Materials Required : Colour pencils.

Procedure :
+ In the tables below, create the target decimal numbers by colouring two boxes with the same colour.

Suppose target numberis 7.9.

We know that: 7+0,9=7.9,s0 7 and 0.9 should be coloured same, First oneis done for you,

|

|

|

‘.

|

|

|

|

I

I Table 1

:

|

: 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
|

|

! 1 2 3 4 5 6 7 8 9
|

: Target numbers:

|

: (a) 89 (b) 6.1 {c) 3.9

1

: (d) 6.1 (e) 8.3 (f) 9.4

1| Table 2

|

1

: 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
1

|

| 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
|

|

‘. 1 2 3 4 5 6 7 8 9
|

1

: Target numbers:

’. (a) 6.89 (b) 9.23 (c) 2.56

|

1 (d) 8.09 (e) 5.27 (f) 3.34

|
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Revision Test Paper-I| ®-
(Based on Chapters 4 to 6)
A. Muiltiple Choice Questions (MCQs).
Tick (¥') the correct option.
2 What fraction of a day is 4 hours ?
2 - 3
& Y D *
(1ii) ks F:a {iv) 4 F:d
g 6 3
2 5 represents
{1 mixed fraction F:} (i) like fraction F)
gii} improper fraction 'F:} {lii}  proper fraction w\)
3. 1p isexpressedas
() 0.3 Ty ) 533 R 3
i) 0.2 ":‘ (iv) none '\';}
4. On subtracting 27.6 from 30.05, we get
(I}  3.45 (4 (i) 5.42 V)
(i) 1.45 T3 (v 245 T3
5. Which of the following sign will show the relation— 110 - 118
M > Ty < -
(i) = {Cj (vl  Noneofthese r 3
b. Find thevalueof15 | = | -2|
i -1 T3 ) -3 »
(i) 3 TS W 1 3
rE What are the fractions with the same denominator called?
. ; L. Y ; E
(i)  Unitfractions 4 (i)  Unlikefractions ol
lii)  Likefractions 4 vl Improperfractions o
8. Which of the following is false?
M) -1<-2 TS Gy 79<89 3
(i) -1<1 TS v 150 @
w . Mathematics-6 75 _
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10.

Thevalue of 9.5 isequal to

1 2 .

(1) Ly Ty i ¥z @'

5 4 . 3 st

q= = .o y g= 8

(i) 2 (V) 4 -
Which of the following area like fraction?

n 222 Y i &8.2 £ 3

7913 N 799 ot

TR I U 4 X 2 3 4 X

(iii) 3'319 \ [iv) 't ' g il

Fill in the blanks.

Pl

Zeroestothe extremeright side of the decimalsdonothaveany ..o
While comparing decimals, the number with the greaterwholepartis ...
The number of digits after the decimal pointare ...

A fraction is said to be in its lowest form if the numerator and denominator do not have any common
TACtOr 8XCEPE oo

Tick (') for the true statement and cross (%) for the false statement.

1.

B

9.

The productof 25 and 1245 5, '
3 15 9 -
The decimalsvalue of 3 is0.5. V‘
5
The descending order of 0.4, 0.536, 0,67, 0.112is0.67, 0.536, 0.4, 0,112 P
If the decimals are unlike, then we convert them into like decimals to add. P:.:
Zerois greater than any of the negative integer. r';}
Inafraction, when numerator is greater than denominator, it is called improper fraction. V;}
Any fixed number is not constant. P:‘
The sumoftwo negative numbers is always a negative number. P J
When the numerator and denominator are same, it means the complete whole or one. e ,-*
10. g_}:_EL isexpressas92.8. ":J
100 '
Mathematics-6
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Model Test Paper-|

(Based on Chapters 1 to 6)

Instructions :

All questionsare compulsory.

The question paper consists of 18 questions divided into three sections — A, B, C. Section A consists of 10
questions of 2 marks each, Section B of 5 questions of 3 marks each, and Section C of 3 questions of 5
marks each.

1. Find the difference between the greatest and smallest number that can be written by using digits 7,0, 9, 4 and
2onlyonce.
2.  What is the smallest 4 digit number which does not change if digits are written in reverse order?
3. Ha=7,b=9andc=2, find the following:
(iy ax(b+c) (ii) ab+ac
4. Testthedivisibility of 70169803 by 11.
5. The product of two numbersis 2160 and their HCF is 12. Find their LCM.
6. Writethe Romannumberforeach of the following:
(i} 637 (i) 89
7. M. Rajdeep bought 1 kg of ice cream bar, After his children had eaten surne,-g- kg of ice cream bar were left.
How much had they eaten?
8. Ona particular day, Mr Ramesh Walked ?1 km, Mr Suresh 3:‘1— km and Mr. Sharma 12%— km. Calculate the
total distance covered by all of them.
9. Writeinexpandedform:
(i) 7.94 (i) 175.38
10.  Write four negative integers greater than—15 and four negative integers lessthan—5.
Mathematics-6
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o :
P (SECTION - B )

11.  |dentify the fractionin each and write, Are these fractions equivalent? Also add these fractions.

DR
l
|

12.  Find HCFof 144,180, 384 by division method.

3 5 oy 1
13. 5ubtractE from = and add = to 5
14, Add3E snd 2%,
2 4
15. Convert § E 3 E intolike fractions.
9'6"3"'2

(SECTION-C )

16.  Mithun purchased 40 bottles of Pepsi, 20 Bread Pakora and 25 Samosas for a party. The cost of a bottle of
Pepsi, aBread Pakoraand aSamosaisT 15, T 6and ¥ 7 respectively. Find the total amount spent by Mithun.

17. Findthesum offoursquare numbersi.e., 2’ +3'+4"+5', and subtract this number from thesum of 3 +4°,

18. Write each of following as decimals.

10 100 1000 55
78 Mathematics-6 . _
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Introduction to Algebra

LA R L L LA L L AL R Ll Pl L Rl R L bl Rl Ll bl L L]

Algebra is genralised of arithmetic,
Algebra is a branch of mathematics that deals with variables, constants and algebraic expressions. Aryabhatta,

Mahavira, Bhaskara, and Brahma Gupta were the major mathematicians of ancient India. They contributed a lot to
algebra and mathematics. Algebra deals with variables and equations. We have to find solutions or situations
which have been represented through algebraic equations and inequalities.

( I‘“) Understanding the Basic Logic

When variables, numbers and brackets are logically combined to represent a phenomenon of science or
mathematics the expression and reaction is called the basiclogicif algebraic expression. i-e ”;—” -1z ete.

Let us take up a simple experiment, Take a box of matchsticks. You can also take small sticks made of plastic to
conduct this experiment. Make the following pattern with the help of three matchsticks:

@ ®
Note that you have to use three sticks to show the letter 'A’ of the English alphabet.

Now, scrap this'A' and create the second pattern, as follows

[ L 1 eo &0 o0 e0 &
From the given pattern, it is clear that yvou have made & A's. The total number of sticks used to make it=6x 3 =18.
Letusmake atable now:

No. of A's Formed 1 2 3 4 5 &

No. of Matchsticks used 3 5] g 12 15 18

We have skipped the exercise of making 2, 3,4, and 5 A's from the matchsticks.

We know that a relationship exists between the number of single patterns (A's) and the total number of sticks used
tocreate them. Thus, we have:

No. of matchsticks used
Let no. of A'screated m

So, no. of matchsticks used am

We can use this simple expression to get the number of matchsticks used for all patterns that are in the shape
of 'A'.

3= No.of A'screated

» . Mathematics-6 : LA
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inalgebra, letters represent numbers. They are variables. They canacquire any value,

Eg: We want to create ‘A’ 355 times using matchsticks.
= No. of matchsticks required = 3 m
= 3 x 355 = 1065

-

- SFacts to Know

Here, m is a variable. It is always in lower case letter [in algebra). The pumbers 1, 2, 3, 4 ... are constants. We use
constants and variables in algebra. We use them to find out the values of variables. :

-

Example 1 : The letter " of the English Alphabet requires 5 matchsticks to get completed. Further, more

sticks are placed to continue, The pattern of - or reverse of  i.e. | ' | makes a fine structure.

Derive an algebraic formula for matchsticks needed to make - patterns, all connected to make

achain.
Solution :  Thefirst' needs 5 matchsticks. The next - is to be placed in such a manner that it supports the

pattern or first .50, second 5 is aninverted and it needs only 4 matchsticks. The first matchstick
ofthe new (second) - is the last matchstick of the first, This logic has been repeated. The final

pattern has been shown here, in given figure.

Letn = numberof - patterns(inforward or reverse patterns)
First ) needs=>5 matchsticks

The other -, patterns need only 4 matchsticks = n—1

So, the algebraic expression s

No. of matchsticks needed =5+({n-1)4

Inourcase, n=4

ar

JH & e

LILTLILT

So, no. of matchsticks needed =5+(n-1)4
=5+(4-1)4
=5+(3x4)
= 54312=17

The given figure shows 17 matchsticks. That is how we derive algebraic expressions to solve problems.

(t*';-'\) Constants and Variables
J i

There are two types of symbols in Algebra ......
(i) Contents and
{il) variables
Algebra is based on the relationships of constants and variables. Let us define them.
Constant : A constant is a fixed value of a real number that is part of an algebraic expression.
Eg: 2m=10
> Here 2 and 10 are constants
. 80 Mathematics-6
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Q.
®-

L 4
¥

10
= m =— =5
*4

So, m also is a constant in this example. The value of constant does not vary.

A

Variable

Avariable is an algebraic entity that can be assigned any value from the set of Real Numbers. Variables are used to
do calculationsin algebraic condition. Constants help them in this process :

Eg. 2Zm+4n=10
fm=1,n=2
we get,
(2x1)+(4%x2)=10
= 10 = 10 which Is true.
Here, the value of the variable should be such that it satisfies the algebraic expression, equality or ineguality.

Eg. : Fine to be given to school = 100 + (30 x n)

Where n = number or days for which child remains absent from school. This value (n) can vary. The basic fine (¥ 100)

remains fixed for all children.
If n
Fine to be given to school = 100+ (30 % n)
=100 + (30 x 3)
=100 +90=3% 190

3 days, we have

You can use variables like a, b, ¢, p, g, , m, n, o etc. or any ather letter of the alphabet. But note thatitmust be usedin a
lower-case |etter,

i

Mathematical Operations, Symbols and Inputs

All forms of arithmetic operations (+, =, <, %) are valid in the calculations of algebra. Moreover, the brackets

and powers of variables and constants are also used in algebra.
Eg : 1. 2°=8

2. 22=m" = n=3 m=2

3. (a+b)+lc+d) =10=a+b+c+d = 10

4, 5x+7 =37= x=6

Let us revise some basic mathematical concepts and from basic arithmetic operations in the exercise that follows

(we would need the same later).

-‘
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. ‘?‘ a Exercise m

1. A pattern of squares is created in which the first square takes four matchsticks and subsequent patterns
{sguares) require only 3 matchsticks each. Develop an algebraic expression to calculate the number of
matchsticks in the pattern with the given number of squares.

4 matchsticks required

3 matchsticks required for all plus 1 addition (for the
first square).

(a) Findoutthe algebraicexpression.
(b) Findthe number of matchsticks needed to make such 12 boxes.
2. Write the formula for calculating the perimeter of an equilateral triangle.

3.  Write the formula for the perimeter of the following:

(a) Asguare (b) Arectangle

4, Write algebraic expressions for the following:
(a) Thesumofmandn (b) Idividedbyp (c) T%dividedbvﬂ!ﬂ
(d) Subtract 105fromx (e) Thesumofnand422 (fi  Theproductofkandp

A room has 25 desks. Find a rule which should give the total number of desks in the rooms specified by us.

6.  Write the following as products:

(a) f+l+]1+] (b) b+b+b+b+b+b
7.  Write the following as additions:
(@) 4 (b) 7x

(‘?’) Algebra— The Basic Rules

The following rules are applicable (we assume that you are aware of the concept of constant, variable, arithmetic

operatars parentheses, symbols and inputs).
Arithmetic Expression
When numbers are connected to one another through basic arithmetic operators and brackets, they are together

called arithmetic expression,
Eg : (2x3)x9-5x3+64

f 82 Mathematics-6 e
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Algebraic Expression:- In Algebra we not only dead with numbers, we deal with some letters also which
represents different numbers: For Example, Farmula in the generalised result of arithmetic but we use letters

to represent numbers from it.
Suppose ( E.g) we consider three circles of radius 5cm, 6cm, 7cm respectively, So we can say or write radius r =

5cm, 6em, 7cm, These “r" represents different number.
Main Features of Algebraic Expressions
1.  Theyhave afew parts which may be constants orvariable or both.

2. The every part of an algebraic expression is called term. In some terms (like % or 3m etc., the arithmetic
operations may be missing.

3. Algebraic expressions with only one term are called monomials.
a
Eg:7p,—,s ,—4r
g Pm

Tk+8

4. Algebraic expressions with two variables are called binomials. Eg:n + 4 and are binominals (having two

terms each). In these cases, arithmetic operations have been done (plus and minus in these two expressions

respectively)
5. Algebraic expressions with three term are called trinomials,
Eg: 4p—4g+80and121-11m-25are trinomials.

6. Algebraic expressions with maore than three terms are called polynomials. They involve two or more
variables. Constants may also be used.

Eg:30p+11q+10r—12and6l+7m—8n+100are the examples of polynomials.

7. Thealgebraic expressions have the feature that only the variables of the same type can be added, subtracted,
divided or multiplied. Two different variables can be multiplied, divided, added or subtracted but they need
more inputs or processing. They cannot give results if they have simple relationship or one algebraic
expression only the idea is to calculate the value of one or more variables to satisfy a given condition or to
achieve a particular result in mathematics or science. Deep calculations may be involved in higher classes.
Rules for Algebraic Expressions
{a) Commutative Property over Addition
Ifaand bare two real numbers, wehave:a+b=b+a
All cases must be considered to satisfy the rule.
if, a=12, b=8 = a+b=1248 =20
=a+b=12+8=b+a=8+12

Thisis called the commutativity of addition or variables.
Alsonotethata+7=7+a
S0, the order of addition is notimpartant.

(b) Cemmutative Property over Multiplication
Ifaand b are tworeal numbers, we have:
axb= bxa
All cases must be considered to satisfy the rule.

Ifa=30andb=18
=axb=30x18=b=xa=18x=30

- Mathematics-6
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(d)

(e)

(f)

This is called the commutation of multiplication of variables.
Alsonotethatax15=15xa
So, the order of multiplication is not important.
Associative Property over Addition
Ifa, band c are three real numbers, we have:
(a+b)+c=a+(b+c)=b+(a+c)
All cases must be considered to satisfy the rule.
Ifa=19,b=17and c=31, we have:
(a+b)+c=(19+17)+31=36+31=67
a+(b+c)=19+(17+31)=19+48=67
b+{a+c)=17+(19+31)=17+50=67
This is called associative property of variables over addition.
Notethat:(a+h)+15=a+(b+15)=b+(a+15)
So, the order of addition is not important.
Associative Property over Multiplication
Ifa, band care threereal numbers, we have:
[axb)xc=ax(bxc)=bx({axc)
All cases must be considered to satisfy the rule.
Ifa=10,b=12and c=5, we have:
(axb)xc=(10x12)x5=120x5=600
ax(bxc)=10%(12x5)=10=60=600
bx{axc)=12x(10x5)=12x50=600
Thisis called associative property of variables over multiplication.
Alsonotethat{bxc)x25=bx(cx25)
=cx(bx25)

So, the order or multiplication is not important.
Distributive Property over Addition
Let a, b and care three real numbers, Thus, we have:
ax(b+c)=axb+axc=ab+ac
All cases must be considered to satisfy the rule.
Ifa=5b=8andc=11, wehaveax|b+c)=5x(8+11)=5x19=095%
{axb)+{axc)=5x8+5x1=40+55=95
Thisis called distributive property of variables over addition.
Motethat:ax(b+6) =axb+axb

=ab+ba
So, the order of multiplication is not important.
Additive Identity of Variables
If we add a variable to zero or zero to a variable, the result is always the given variable,
If ais areal number, we have:
a+0=0+a=a
So, zero (0) is called additive identity.,

Mathematics-6
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(g) Muitiplicative Identity of Variable

®
.
o
®

If use multiply avariable with 1orif 1is multiplied with a variable, the resultis always the given variable.
If aisareal number, we have:

axl=1xa=a

So,one (1)is called multiplicative identify.

P"
Points to Rememb?’

4 Algebraisabranch of mathematic, It deals with variables, constants, algebraic expressions and equations,

4 The letters used in place of numbers are known as variables. They do not have a fixed value and can be assigned
anyvalue,

< Anyfixed numberisaconstant.

< Algebraic terms have constants and variables.

“  Algebraicexpressions are of more than one term. They represent mathematical and/or scientificconditions.

4 Algebraic expressions can be monomials [1 term), binomials (2 terms), trinomials {3 terms), and polynomials
(morethan 3 terms).

4 Algebraic expressions can be processed using additions subtractions, division and multiplication procedures.

4 The algebraic variables follow the rules of associative commutative properties in the cases of addition and
multiplication but notinthe cases of subtraction and division, J

e onoisc

1. MULTIPLE CHOICE QUESTIONS (MCQs):
Tick (') the correct options.

{a) x+28=30.
The value of x is
(i) 8 i) 2 (ili) 12 (iv) 2
{b) axl=1xa=a.Thisisknownas
(I} Additivesidentity of variahles (i} Productive identity of constants
(iil} Productive identity of variables (iv) Multiplicative identity of variable

[t} 3x+4y+B8=0isanalgebraicequation whose numberoftermsis
(i) 8 {iiy 3 (iii} 4 {iv] 5
{d) Which one of the following is not true?

(i) a+b=b+a il px3=3=p=3p (1ii) {iv) a(b+c)=ab+ac

- Mathematics-6
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(&) Whichoneofthe followingis true?

., (] atu=o+a=a (i) Ix1=1=l=2]
(iil] (pxq) x r = p = {g=r) =q x (p=r) {iv)  All of these are true
r s

(f) Findthe value of the following expression ift=0.3 —=—

[
Amount=0.2t+11.7
(i) 1176 (i) 11.76 (i) 117.6 liv) 11.72

(2} Theaverage speed of the car is x km/hr. What s the distance covered in 17.6 hours?
L 17.8 7 ¥
Ml —— )] — (iii) 17.6 v MNoneofthese
X 17.6 ¢
2. Make atable thatshould be based on the following algebraic expression:

an+3

3. The present age of Jonathan D'souza is 12 years. Find out the age of his elder brother who is 8 years elder to
him. Also find out the age of his father, who is 3.5 times older than him.

4. Representthe following statements through algebraic equations:

(a) Sixtimesanumberis 1840, (b) Thrice the number m added to 100 is 400,
5. Write the following as products.

(a] p+p+p (b) X+¥+x+x+X

Roli read the algebraic expression 9 pg + 5 ab. He said that this expression has 6
terms such as 9, p, q, 5, a, b. Mauli said that there are only 5 terms as 9 and 5 are
constants and form one term. What is your answer? Give reasons for your answer.

< a'b Use only one value of x for all the boxes and complete the operations mentioned inside the
- r v t boxes of this game. Write the results in the empty boxes that are connected to these boxes
' ' y with the help of arrows:

| 7

| " x—3 X Xx+8 =R >
i 10

I b Ix 418

|

|

i i 9% - 10

i ¢

: x.0 %1 x+1 x-1
| -

|

|

|

I

L
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Ratio and Proportion
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We face many situations in which we compare similar things. The magnitude of similar things (i.e, items of same
type) can be different. We may have to compare for the sake of commercial or scientific practice. So, we need a
systerm of comparison. Let ustake a simple example.

Example 1 : Height of Abraham = 135cm
Height of Dhawan = 137.5cm
Difference = 1375-135 = 25cm

So, we can state that the height of Dhawan is more than that of Abraham by 2.5 cm. Now, we
areclear because we have compared two heights.

Example 2 : Suppose that the weight of Sukriti is 42 kg. The weight of her friend Kriti is 56 kg. So, the
comparisan of weight can be done. We can state that Kriti’s weight is more than Sukriti's weight
by a value of 56 —42 = 14 kg. It is pretty simple. But let us go further. We should try to find out
how many times is the weight of Kriti more than that of Sukriti. This is a more accurate way of
comparison.

Weight of Kriti 56 &

Weight of Sukriti 42 3
So, we can state that the weight of Kritiis

3
Example 3 :  The cost of 1 kg of flour is ¥ 30, The cost of 1 kg of spices is ¥ 1800. So, we can calculate how
many number of times spicesis costlier than flour.
spices price / kg _ ¥ 1800

times the weight of Sukriti.

flour price / kg

So, spices is 60 times as costly as flour. So, we have been able to compare the two prices well.
The concept of "how many times" is called Ratio.

@ Ratio : The Concept
r

Ratio compares two quantities of the same class.
Throughit, we are able to determine how many times, is a quantity cheap, costly, big, smallthan another guantity.
The definition of ratio is as follows: "It is a fraction that describes {in mathematical terms) how many times a
quantity is of another quantity of the same class. Itis a fraction. It can be awhole number, too.
Example 4 : Thecostofapenis¥ 30.The costofapencilis T6. So, we can determine that
Cost of pen 0 5
Cost of pencil - ? 0 I
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‘9. So, the cost of pen is 5 times the cost of pencil. Here, the two items are different but we are comparing their single
A parameter which is cost. Note that two items can be different but the unit to be compared must be the same.

" Examples of such units are price, cost, value , height , length, weight, volume, bill amount, number, distance
travelled, time taken and so on.

Let us write the ratio again

Cost of pen 5
Cost of pencil § ;
We can also write
Costofpen: Costofpencil = 5:1

So, this is the proper method of writing a ratio. This term indicates that the cost of pen and cost of pencil are in the
ratioofSisto 1.

Therefore, ratiois a fraction that shows how many times one quantity is in relation to another quantity. The unit of
comparison must be the same. Two items can be different.

Generally speaking, the ratio of two quantities x and y (y = 0) is represented as x : y. The first term (x} is called
antecedent. Thesecond term (y) is called conseguent.

«@ Faces to Koo

Ratiois a pure number,
a:bandb:a aretotally different.
It has no unit,

Itcan be put in the fcrm ol’ frattmn

( ) Properties of Ratios

1. Ratiois always represented in its simplest fraction or ratio form.
Eg. P (correct)

q

P .

—=— |incorrect

e )

The ratio's antecedent and consequent must have no other commoaon factor except 1.

2.  We canincrease the ratio by multiplying both antecedent and consequent with the same number or variable.
This is done to compare quantities or solve difficult questions. The ratio will remain the same. Read
Equivalent Ratios for more detail.

Eg. P.2
g 3
2x2 4
3x2_g

£

;@ Factsito Ko

4 3
Assume that B =—= E - —2 and soon.
q 6 24 48
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3. Ratioscanexist between two quantities of the same or different class but their unit must be the same. ;@ )

%

Eg :- Currency volume, weight, length, area etc. can be expressed as ratios, if the two items have these as a
single unit. You cannot make a ratio with 10 grams and 100 kg. But you can make a ratio with 50 yards of cloth
with 150 yards of load strip.

4. Ratiosdo not have units. Thatis because the units of the quantities are cancelled by each other.

Area of field A 3600 sg.m
Area of field B 2400 sg=m
_ 3600
2400

Eg:

Equivalent Ratios

It is very important to learn about equivalent ratios, which are the by-products of the simplest form of ratio. An
example would make the concept clear,

Eg: Ratios30:20and 24:16areequivalent. When solved, they both yield asimplest form,i.e.3:2

30:20=20=323.2
20 2

24:15:&:&_%_3 2
16 8 2

S0, the basic ratiois the same for both the ratios {3 : 2). So, they are equivalent to each other.

We can get equivalent ratios by dividing or multiplying the numerator and denominator by numberssuchas 2, 3, 5,

7,11 etc,
Eg: Theequivalentratios of
1 21 2 42
= are (a) SxS=—
Q 29 2 58
21 3 B3
(b) —x—=—
29 3 87
(c) 21,5105 andsoon,
29 5 145

Ratio : An Effective Tool for Distribution

We shall describe a very interesting use of ratios in this section. Let us suppose that your father has given T 500 to
you. You are supposed to share the money with your brother in the ratio of 2 : 3. How would you proceed?

Let us work in a systematic way.

Amount to be divided = ¥ 500

_ A 2
Ratioof two children E S E

We assume that you are A and your brother is B.
OrA:B = 2:3

go B

w o Mathematics-6 . .
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‘.'& ﬁ. Sum of ratios = 2+3=h

E ‘ Amountgivento A = %x 500
AmountgiventoB = 2x100= ¥ 200

= i:-cE.l:Jl:r

5

= 3Ix100 = ¥ 300

So, youwould get T 200 and your brother would get ¥ 300, That is how the concept of ratio is used to distribute money,
articles, chocolates, pens, pencils, eatables etc. between 2 persons, The number of persons can be more as well.

Let ustake upsome examples now.

Example 5 In aschool, there are 3,000 students. Out of those, 2000 students are girls. Find out the ratio of the
{a) Mumberofboystothe number of girls.

(b)
(c) Numberofgirlstothe total number of students,
3000

2000

Number of girls to the number of boys.

Solution

Total number of students

Number of girls

Example 6

Solution

Number of boys

Ratio

(a)

(b) Ratio

Mo. of Boys

MNa. of Girls

Mo. of Girls

MNo. of Boys

3000—2000 = 1000

S
2000

2000

" 1000

= E =21
Mo. of Girls
Ratio ! = Lt
Mo. of Total Students 1000

(c)

2
== =2:3
3

Divide ¥ 4590 between Sridharand Namaninthe ratioof8:7.
Totalamount = T4590,
Sridhar g

Ratio: ==
Maman 7

Sumofratios=8+7=15

Amount received by Sridhar = Lo 4590
15
=8x306= T 2448

Amount received by Naman = lx 4590
15

T=306
2142

Zal Gy
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Example 7

Solution

Example 8

Salution

)

In questions

Multiply the

Example 9

Solution

Example 10 :

-t Mathematics-6
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Faces to Know

-
Aralia has 2 dozen egg. Rahana has 2 score of pineapples. Her father gives her 2 more
pineapple. Find out the ratio of items with both of them.
ldozenitems=12items
1scoreitems=20items

No.of eggwith Aralia = 2dozen
= 2x12=24
No. of pineapples with Rahana = 2score
= 2x20
= 40
Pineapple given by Rahana'sfather = 2
Total no. of apples with Rahana = 40+2
= 42
Aralia’s total no. of egg 14 a4
Ratio = e S v
Rahana’s total no. of pineapples a7

IfA:B=3:4andB:C=4:5, find outthe ratio A:B:C.

A:B:C
2 {1 RRR————— 1
O TR (1]

So,A:B:C=3:4:5
Sinceitis a continued proportion.

involving A, Band C, look at the ratios of B. Multiply the ratio A : B with the lower number (ratio) of B. :
ratio B : Cwith the upper number (ratio) of B. So, you get one single ratio of B. :

The sides of a triangle are in the ratio of 3 : 4 : 5. If the sum of length of all sides is 84 cm, find
out the length of each side of the triangle.
Let the sides of the triangle be AB, BCand AC,

A
Ratiooflengths =3:4:5 P
Sumofratios =3+ 4+5=12 & Mg
, 3 ot %
Lengthofside AB = o * 84=3x7=21cm \
A / \
LengthofsideBC = — x84 / N\
/
12 B4 N C
= 4x7=28cm
Length ofside AC = % 84=5x7=35cm

12
Out of 1800 students in a school, 750 opted for basketball, 800 opted for cricket and
remaining students opted for hockey.

If a student can choose only one game, then find the ratic of

(8]  MNumber of students who opted for basketball tothe number of students who opted for hockey.
{b) Number of students who opted for cricket to the number of students who opted for basketball.
(c)] Numberofstudents who opted for hockey to the total number of students.
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1. Solution :  Total no. of students in school =1800
9 Mo. of students who choose basketball = 750
No. of students who choose cricket =800
No. of students who choose hockey =1800-(750+800)
=1800-1550
=250
Mo, of students who choose basketball
(a) Ratio : _E-E_i 3:1
Na. of students who choose hockey 250 25 1
: Ne. of students who choose cricket
{b) Ratio :
No. of students who choose basketball
_ 800
750
=202 qmias
75 15
Mo. of students who ch hock
. (c) Ratio : 0. of students who choose hockey 250 25-i=5:35

IBUE 180 36

/:\—\‘\ Total no. of students

For comparing two ratios, express each one of the ratios as a fraction. Mow, compare the fractions by

ratienalising the denominator of both.

Example 11 :  Compare the following ratios,

(il 5:6and19:12
(i) 15:16and24:25

5

Solution : i) 5:6 :E
19

19:12 = E

LCMofGand12is12

Rationalising the denominators of both fractions, we get :
5 2 10

.

6 2 12
1 1 19
s =0

12 1 12
Now, the equivalent fractions are:

But19>10 [12is commonin these two fractions ]
19 10
5o, = o
- 12 12

f E Mathematics-6
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‘@ Facts to Know.

™
15
i) 15:16 = —
z @
24:25 = 24 o

25
LCM of 16 and 25is 400
Rationalising the denominators of both fraction, we get:
15 25 375
16 25 400
24 16 384

25 16 400

MNow, the equivalent fractionsare
375| | 384

00/ (400!

But 384 =375
384 375 24 15
> = - S

400 400 25 186

- So;

- Two quantities can be compared only if their unit is the same. Eg : pens, apples and pencils can be compared if all
of themare in dozens.

Example 12 :© Expressthe following ratios in the simplest form :

(a) 4B minutesto 3 hours (b) 750mlto5litres

Solution ¢ lal 48minutes = 48 minutes

1. Rosyearns ¥ 50,000 per month. She saves ¥ 15000 per month, What is the ratio between her expenditure
and saving?
2. Find out the ratios of the following in the simplest form.
(a) 7metersto35cm (B] Slitresto 1500 mi
{c} 500 paiseto T 50 (d] 9kgto50gm
Mathematics-6 93 \
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Fhours = 3x60=180 minutes
Ratio= E =A8:180
180

H.C.Fof48and 180is12.

Divide the ratioby 12.

So,Ratio=48:180=4:15
(b} 750ml=750ml

5litres =5x 1000 =5000 ml|

750
Ratio= —— =750:5000
5000

The H.C.F.aof 750 and 5000is 250.
Divide the ratio by 250,
50, Ratio=750:5000=3:20

“% ’l Exercise m
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i ‘ﬂ 3. Write two eguivalent ratios for each one of the following :
f.f (a) 3:5 (b) 21:31 (c] 17:82 (d) 15:60
4. Find out the ratio between the cost of a pencil and that of a pen when pencils cost ¥ 24 per score and pens cost
¥16.80 perdozen.

Tdozen=12items, 1score=20items
5. Compare the following ratios:
(a) 7:9and10:12 (b] 3:5and5:7 (c) 3:4and5:6 (d) 13:17and351:189
6. Thepresentage of motheris60years and the present age of herdaughteris 35 years. Find out the ratioof
{a}) thepresentage of daughter to that of her mother.
(b) theage of motherto the age of daughter when the daughter would be 70 years of age.
{c) theageof mother to that of her daughter 20 years from the present time.
7. Afactoryopensat 10am andcloses at5 pm. There is a lunch time of 45 minutes only. Find out the ratio of
{a] Lunch breaktothe total working hours.
(b) Lunch break to the total factory hours.
8. (a) IfA:B=3:4andB:C=7:6,findoutA:B:LC.
(b) fFA:B=2:5andB:C=7:9,findout A:B:C
(c) fA:B=19;21andB:C=21:7 findoutA:B:C
9. A motorcycle rider covers 160 km in 2 hours. A scooter rider covers 270 km in Distunce

! : ; . [Hints : Speed - |
3 hours. What is the ratio of the speed of scooter rider to that of motorcycle rider? Fime

10. In an educational institute, there are 4320 students in all. Out of them, 2300 students are girls. Find the
ratio of

{a] Numberofboystonumber of girls,

(b} Numberofgirls to the total number of students,

() Numberofboys tothe total number of students.
11. Complete the following table by filling up ratios in the simplest form.
in) | 3dozento2score i
(h) | S0emtoSm
ey | "200t0 520

() | 210950 ml [Hints : | yeurs = 365 days
| dozen = 12 units
bscore = 20 umits]

i) | 3yearsto6months
(N | S0paiseto” 10

g} | 75daysto | year
th) | ddaysto2 weeks

12. Two workers were paid T 5925 after they completed their work. They divided this amount in the ratio of

13:12. How much did each one of them get from the total amount?
13. Priyanka went to a shopping mall. She had T 3000 with her. She purchased items worth ¥ 1620 from the

shopping mall. Find out the ratio of
(a] amountspent tothe total amount.
{b] amountnotspent to total amount.

Mathematics-6 = o
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14. The boysand girlsin aschool are in the ratio of 2 : 3. If the total strength of school is 1550, find out the number ‘@
of boysand girls in the schoal. ‘ .

15. The ratio of gold and cadmium in an ornament is 93 : 7. If the weight of the ornament is 300g, find out the
weight of cadmiam and gold inthe ornament.

f!

Proportion : The Concept

Letus study an example.
Preeti goes to the market to purchase apples. One vendor tells her that apples cost ¥ 100 for 5 kg. She goes ahead
and enquires from another vendor. He tells her that apples would cost T 60 per 3 kg. She must decide quickly
because guests are waiting at home.
Ratio of money askedfor = T100:¥60 =5:3
Ratioof weightofapples = 5kg:3kg = 5:3
So, both ratios are the same. Hence Preeti can purchase apples from either shop. That is because the price of both
these vendaors isthe same.
Let us study another example.
luliasells 2 kg of mangoes for T 60.
John sells 4 kg of mangoes for $120.
Whose mangoes are costlier ? Let us find out.
Ratio of cost of mangoes =60:120 = 1:2
Ratio of weightofmangoes =2:4=1:2
Again, the ratio of cost of mango is exactly equal to the ratio of its weight.
From these two examples, we can conclude that both the ratios are equal. We can state that two ratios are in
praportion.
ifaandbareinthesame ratio and cand d are also inthat very ratio, we can state
aistobascistod
So, numbers a, b, ¢, d are said to be in proportion if the ratio a : b is equal to the ratio ¢ : d.
Mathematically, we can write.
a:b=c:dora:b:;c:d
[Pronounce:aistobascistod]
The Equallt',r oftwo ratiosis known as proportion

@ ?;Zﬂ_{, 9. to) K:‘rmm

The symbaol : is spokan as “is to”. But you can also put the egquality sign (=} in its place.
ﬁénb}e'r't'ieéb’f’ﬁrébb&iﬁﬁ ———
: . ; . /‘:\ =
1. Tworatios are in proportion because they are equivalent ratios. el

2. Thefirst and fourth terms of a proportion are called extreme terms. @ ?\Eiﬂ te to K;Eﬂh‘
3. Thesecond and third terms of a proportion are called middle terms. . T il bapre ara sl eallisel
4. Wecanget propartion from pairs of equivalent fractions. : means. The meaning of both of
4 16 : these isthe same. :
7 238
Wecanwriteitas:
4:7::16:28

: B

- |
b’}
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5. Inequivalent fractions, the products of cross multiplication are equal to each other.
Thus, we have
4 18

7 28
Cross multiplying, we get
4=x328 = 16x7
112 = 112 whichistrue.

Mote that i = E can be written as

7 238
4:7::16:28
4 and 28 are the extreme terms. 7 and 16 are the middle terms. S0, we can conveniently write ;
4:7::16:28
Nh_t P
S

Thus, in a propertion, the product of extreme terms is equal to the product of the middle terms. This property
helps us to confirm whether a given set of numbersis in proportion or not.

6. Thethreeterms of any proportion must be known. Then, we can calculate the fourth term by cross multiplying
and calculating for the unknown variable, which represents fourth term.

Continued Praportion
Let us take up the following proportion.
4:8:8:16
L2
By checking the proportion, we get
8x8=64;, 4x16=64
When extreme and middle terms are multiplied, they give equal result (64). 5o, these numbers are in proportion.

MNote that the second and third terms are the same number (8). Hence, we can state that 4, 8, 8 and 16 are in
continued proportion,

Similarly, 1:4:4:16and 3:9:9:27 arealso in continued proportion.

Example 13 ¢ Checkwhetherthe following numbers are in proportion or not.
(iy 7:2:3.5
(i) 4:3::12:9
(i) 11:;17::55:80
Solution v () | Z22e3:5
AANA
¥,
Multiplying as shown above, we get :
Product of middlieterms =2x3=6 — {i)
Productof extremeterms=7x5=35 — {ii)

(= (i)

So, the numbers 7, 2, 3, 5are not in proportion.
(i) 4:3:12:9

R AP

N
Multiplying as shown above, we get :
Product of middleterms =3x12=36 — i)
Product of extreme terms=4x9=36 —[i1]

7 o
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Equations. (i) =(ii) ‘@
S0, the numbers 4, 3, 12, 9are in proportion. é
(i) 11:17::55:80 y

k\xfﬁ-"ﬂ
Multiplying, as shown above, we get:
Product of middle terms =  17%55=835 —{i)
Product of extreme terms = 11x80=880 —(ii)

iy = (i)
So, the number11,17,55, 80are notin proportion.

Example 14 : Three numbers4, 20 and m are in continued proportion. Find the value of m.
Solution ¢ Thenumbers4, 20, mare in continued proportion.
So, the proportionis4:20::20:m
=y
Multiplying,asﬁhﬂwnahn;e.weget:
Product of middle terms = 20x20=400 —I[i)
Productofextremeterms = 4xm=4m —{ii)

(i)

I

(ii) becausethe numbersareincontinued propartion,
Hence, 400=4m
or, 4m=400
or, m=400/4=100
Hence, thevalue of m=100
Example 15 :  Aretheratios 15cmto2 mand 10secto 3 minutesina proportion ?
Solution : 2m=2=x100=200cm
3minutes= 3 x60=180seconds
So, the proportion can be made as follows (to check its accuracy).
15cm:200cm :: 10sec: 180sec

or, 15:200::10:180
k"x#‘“—jg/ﬂ

e

Multiplying, as shown above, we get :

Product of middle terms = 200x10=2000 —{i)
Product of extremeterms = 15x180=2700 —(ii)
(i = (i

Hence, 15,200, 10, 180 are not in proportion.
Hence, 15cm, 2m, 10secand 3 min are notin proportion.

Example 16 : State whether the following proportions are true or false.

(i} 12:20::96:160 (i) 4:12::8:24
Solution : (i) Wetake:
12:20::96:160

Nlet
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Multiplying, as shown here, we get :
Product of middle terms =20x96=1920 —{i)
Product of extreme terms =12=160=1920 — (ii)
(i) = (i)
Hence, this proportionistrue.
(i) Wehave
4:12::8:24
Multiplying as shown above, we get :
Product of middle terms =12x8=96 —{i)
Product of extreme terms =4x24=96 — (ii)
iy = (i)
Hence, 4,12, 8, 24 are in proportion,
Hence, this proportionistrue.
Example 17 The first, second, third and fourth terms of a proportion are 4, y, 16 and 250. Find the value of y.
Solution :  Thenumbers4,y, 16, and 250 are in proportion.
Thus, we having
=}
y 250
16y=1000 (Applied cross multiplication method)
1000
=Y = F
Therefore, y = %
Hence, thevalueofy = %

‘% l Exercise w

Find out whether the following ratios form proportions or not. Write the middle terms and extreme terms

where the ratios form a proportion.

{a)  200ml:2.5litreand¥6:T 78 (b} 32:48and70:105

(c) 5.2:39and3:4 (d) 39litres:65litres and 6 bottles: 10 bottles

Are the following statements true ?

(a) 4:6:8:10 (b) 99kg:45kg::¥ 44:3 20

(e} 33:44::75:100 (d) 7mm:1lem::70cm:1m [Hint:1ecm=10mm]
Find out the value of rin all of the following proportions :

{a) 5:r:;35:49 (B) 7:11l:rp:55

{c) 5:10::10:r (d} r:2::280:76

Check whether theratios4:12and 9: 27 arein proportion. If yes, write themin the proper form.
Check whether these ratios are in proportion.

If yes, write them inthe fraction form.

2:9and 18: 81

b4
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Letusimagine the following situation :

Unitary Method

Monty goes to market. He purchases 6 pencils from a stationery shop and pays ¥ 30. What is the price of one pencil?
We can write it as follows:

Costofepencils = ¥ 30

Costoflpencil =% %

=X 5
Let us go further, Suppose that Manty has to purchase pencils for his sister, Rinky. He knows that she needs 10
pencils. He goes back to the stationery shop and purchases 10 more pencils. How much he pays?

We have calculated the price of 1 pencil. So, itis easy to do the calculation. From the calculation done above, we have ;

Cost of 1 pencil =35
So, Costof 10 pencils = T5x 10
=50

This is called unitary method. It is used quite often in arithmetical calculations and everyday life. Your mother
purchases vegetables, lentils and grains according to this rule only.

Let us consider another example. Suppose that your father buys petrol at the petrol pump. He tells the pump
operator to fill 30 litres in  his car tank. He pays ¥ 1200 to the pump operator. How much he pays for 1 litre of
petrol? What would he have paid for buying 42 litres of petrol? Let us find out.

Cost of 30 litres of petrol= T 1800

Costof 1litreof petrol = ¥ 1800

30
=3 60

5o, your father paid ¥ 60 for each litre of petrol.
Mow, cost of 1 litre of petral = ¥ 60
Costof 42litresof petrol = ¥ 60x42
= 12520
So, your father would pay ¥ 2520 for 42 litres of petrol to the pump operator.

So, the methaod in which we find out the value of one unit and then the value of the required number of units
iscalled unitary method.

Exam pla 18 : Theweight of 18 books is 45 kg. What would be the weight of 7 such books?

Solution ¢ Weightof 18 books = 45kg
45
Weight of 1 book = —
15
45
Weight of 7 books = EK?
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Example 15 :

Solution

Example 20 :

Solution

Example 21
Solution

(&>
Dt

—1-5:1?

6

5 ?m tc to KHGI-U
— ]

2 " While using the unitary method, we put the

25%7 - item to be calculated on the right side of the :
: equality sign (=),

17.5kg e

The cost of 20 pencilsis ¥ 320, Find out the cost of 42 such pencils.

Cost of 20 pencils

Cost of 1 pencil

Cost of 42 pencils

1320
320
20

32
_._...E » 42
20

32
—x42
2

16x42
672

Kunal bought 12 rose flowers for ¥ 384. Mona bought 20 rose flowers for T 560. Johny bought
16 rose flowers for ¥ 592, Who gotthe best deal? Who gotthe worst deal?

Kunal
Cost of 12 rose flowers

Costof 1 rose flower

Mona
Costof 20rose flowers

Cost of 1 rose flower
Johny
Costof 16rose flowers

Cost of 1 rose flower

-

T 384

T 560

560
20

28

+ 592

592
16

T 37

Therefore, Mona paid the least amount per rose flower. So, she had the best deal. Further,
Johny paid the highestamount per rose flower, So, he had the worst deal.

The cost of 21 tables is T 6300. How many tables can be bought with ¥ 11,100?

With ¥ 6300, we can buy
With¥1, we can buy

With¥11,100, we can buy

E’E 2:-

21tables

21

ﬁ tables

21

ﬁ x 11,100 tables
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7
g

+ Tq
4+ Intheratiox:y,xisthe Antecedent andyisthe Consequant.,

L 4
= EMrllfa tables
63
Fl
2 Hxlu tables

1
= 31 tables

= 37 tables

1. II- v []
Tl Exercise m

The costof 5 kg of rice is¥ 82.50. Find out the cost of 7.5 kg of rice.

Acarneeds 19 kg of CNG for covering a distance of 171 km. How much CNGis needed to cover 324 km?
The cost of adozen pensis¥ 53.60. Find out the cost of 47 such pens.

Atraincovers 120kmin 2 hours.

(i) Howmuchtime isneeded tocover 540km at the same speed?

(il) Find outthedistance coveredin 7 hours atthe same speed.

The costof 12 bottles of honey is ¥ 1050. What is the cost of 23 such honey bottles?

Two dozen bananas cost T82. What is the cost of 8 dozen such bananas?

There are 2275 itemsin 65 boxes. If we assume that all boxes have equal number of items, whatis the number

ofitemsin 39 such boxes?
The costof 12 cans of fruit juice is T 840, What is the cost of 3 dozen such cans of juice?

o~

Points to Remember ™ .
« Araticisafraction. It describes how many times a quantityis of another quantity of the same class.

% Donotcompare ratiosifthe units are not same.

< Ratioisapure number; itdoes not have units.

Ratios can be putinthe form of fractions.

P 4
??T

< |fa,bandc dareinthesame ratip, then a, b, ¢, d, areinthe same proportion.

Thus, a:buc:d
[Pronounce:aistobascistod]

fa:b:c:d, thenaandb are called extreme termsand cand d are called middle terms. Further, bc=ad

+ |naproportion, if thesecond and third term is the same, then the three terms (first, second/third and fourth) are

said to be ina continued proportion.

< Themethod in which we find out the value of one unit and then of multiple units is called unitary method.
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MULTIPLE CHOICE QUESTIONS (MCQs):
Tick{v )the correct options.

{a) 1 1:m:n:k, thenthe extreme terms of this proportion are
(i) ILm (if} m,n (i) n,k {ivl] Ik

36
(B} Thesimplest form of EE is

{i) % (ii} % {iil) g {lv] MNoneofthese
{c] Which oneofthe followingis notan equiualentratfnnf% 7

i) 3 ) 33 1) 3¢ ) 2
(d) A manpurchased 3 dozen bananas for¥ 252, What is the price of 7 bananas ?

(i) ¥50 (i) ¥31 (iil) ¥28 (iv) Noneofthese
(e} HA:Bis7:37andB:Cis37:41,thenA;B:Careinthe ratio of

(i} 37:7:41 (ii) 7:37:41 (iil) 41:37:7 (iv) 41:41:7
{f} Intheproportion a:3::24:12,thevalueofais

(i} 6 (il) 8 (i) 12 (iv) 24
gl Inl14:17,theterm14isknownas

(I} Precedent (i) Consequent {iil) Antecedent (vl Noneofthese
(h) Whichcmeafthefﬂllﬂwingisanequ]ualentratinnf—%?

44 73 .- - 535

0 55 () Tag (i) 37 v S5

If atrain covers 195 km in 3 hours, what distance will the train coverin 5 hours travelling at the same speed?
The rent of a room for 4 months is T 4500. What is the rent of the room for a year?

Find the ratio of the following.

(2] 36minutesto 2 hours

Ib) S0cmtoSmetres

le) 32gta3kg

{dl} 3daystolyear

Mr Dayal divided ¥ 84,630 between Manoj and Tipu in the ratio 3:4. How much did each of them get?

Length and breadth of a rectangular field are 20 m and 15 m respectively. Find the ratio of the length to the
breadth of the field.

Ifa:30::7:15, find the value of a.
The sum of two angles is 90 degrees. The angles are in the ratio 2:3. Find the measure of each angle.

Princy purchased 12 notebooks for T 96. If Madhu wants to buy 20 notebooks of the same price, how much
does she have to pay?

10. Madandrives his car at a constant speed. If he travels 8 kmin 10 minutes, how long will he take to travel 36 km?
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The perimeter of a rectangular room is 160 metres, Their length and breadth are in the ratio 3:5, What

is the area of the room?

clivily

-
—

!
!
Procedure :

winners.

fill them up in the boxes in any order. After this, at

In the grid shown here, a fraction [g] has been given. Find out the equivalent fraction of % and quickly
least two boxes would remain empty because you
would use multiplying factors only from 2 to 10. Fill up those two blank boxes with the colours of your

choice. They should be two different colours. The first three students, who complete this task, are the

|

The fraction grid for winners.

P Mathematics-6
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Basic Geometrical Ideas
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Geometry is as old as Early Man. Circles, straight lines, triangles and other shapes are clearly visible in all the
ancient and the medieval buildings, temple, forts and artifacts. Man used the basic concepts of geometry in the
field of art, architecture, construction, warfare, etc.

Even today, we use advanced and basic concepts of geometry in engineering, space research, construction and
design. In thischapter, we shall study straight lines, angles, triangles, polygons, circles and othershapes.

? The Foundation Of Geometry

Point

We can use the tip of a pen or pencil to make an impression on a sheet of paper. We get a small
dot which is called point. A point is a basic geometrical shape that occupies space. It does not
have length or breadth.

Points are represented by capital letters like A, B, C...... PQ,R..... andsoon,

Line Segment
Itis the shortest distance between two points. Look at the figures given here:

Can you see their edges ? They all are line segments. They have fixed length and you can measure their edge

|I'I'I'1"|'|'|'lrl| LR I-lll"l'l"f'l"l'l'lll AL R AL AL AL lli iryk I'I'I'Ill"l‘l"l'l""'l'll
a

L i o] EL L aL E:] B r ] % ¥ K T om| a
Doty ity ssbessbonsnnetoa oot o modons e ssbans o o dv bt it |
B inch A Ruler .
Y
11 inch
W I :: 1 Atable
A book
2.Bcm
lengths with the help of a scale. Look at the figure shown ahead. : 5
The line segment has two fixed points, In the given figure they are P and Q. We Line:sagment FO
write this segment as PQ. Note that P and Q are called end points,
Mathematics-6
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Inthe given figure, Risthe common end point of a line segments PR and QR.

®
.
o
®

Similarly, A, Band C are the three ends points of line segments : AB, ACand BC. In the given figure, they are also common end
points of two line segmentsin this figure.

A

B C Cuommin emd poant (R

Common end poines (A, B and C)

Straight Line
Let us suppose that we have been given aline segment MN, Its length is 15 cm, Let us extend its two ends beyond Mand N,
Let them go up toinfinity (at least, we canimagine that). Thus, line segment MN has become a straight line now.

k4

&
=

M N M N
() {b)

The straight lines are represented by small letterslike |, m, n....and so on. They extend to Infinity on both sides but ana piece

of paper, we show them fixed length. A line connect countless number of p{:ints Two pointscandetermine aline,

e R
We can also write straight lines as AB, CD, EF, and so on, where AB CD and EF are line segments, each one of them being

extended on both sides,

>
=

¥
i
¥

'

A B CC D E F

Lines and line seament

Collinear and Non-collinear Points

Three or more points that lie on the same straight line, are called collinear points, For example, P, Q, R, and § are collinear
pointsin the given figure.

“ ] ! | | L
- I ] I ] i

14 P Q 5
If three or more points do notlie on the same straight line, they are called non-collinear points.

@ Ray

Arayisapart of astraight line but with a difference. lt has one end point. The other end extends to infinity.

4 =
¥ L

P Q
The starting point of ray PQis P. The point Q has been taken to represent line segment PQ as a ray. The ray extends beyond the
point Q. &
We represent ray PQas PQ.

L

M N 0 R
—> —> —>
Look at the given figure. Rays MN, NOand OR are three different rays. Buttheydolieonthe sameray, i.e., MH

Mathematics-6 IBE
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2 Aline segment has two end points, = Astraight line has no end point.

Parallel Lines

Have you seen a railway track ? Its two rails
are exactly parallel to each other. If they are
not, trains cannot run on them. Other
examples of parallel lines are scale (ruler),
parallel edges of a note book, square's
parallel sides and parallel edges of a §& Sramenive
rectangular table. Note that two parallel eniilwiny, tiack The ok En SeE RaeT msl
lines never meet each other. ench other

Intersecting Lines
Look at the figure. These two lines are not parallel to each other.
Lt 1

They have one intersecting point. Some examples of intersecting lines are = scissors, cross-
roads, adjacent sides of a book, adjacent sides of a triangle and so on.

Theyareinteresting lines.

Look at the given figure, The lines m and n are not intersecting. But if we extend n, it
would certainly meet m at one point. They are not parallel lines because they can < >

i
intersect when nis extended. /

Concurrent Lines

When more than two lines meet at a point, then are saidto be concurrent lines.
The point of meetingis called points of Concurrance.
Piane

A plane is a smooth surface, when extends to infinity on all of its 4 sides. We can’t imagine
the extreme ends of the plane. We cannot draw a plane, just like the strength line. But we
canshow itis as a paralleloram on a sheet a paper. The points, lines, rays and other objects
lying on a plane are called coplaner objects, A plane extends to infinity. l

Mathematics-6
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Example 1

Solution

Example 2

Solution

Example 3

Solution

Count the number of edges of the following objects :

(i Q (i) O (i)
(i} 5

{it) Mone [iii} 12

=7

How many interesting lines or rays are there in the following figure?

Z /Hn /l
M n\ T a FN‘ >
X Y B

The pairs intersecting linesand forraysare :

> —>
{al MN and OoX
L ] -
(b} MN and FA'l
e —

(¢) MN  and TH
= o

—
(d) MN and Ql

.} }
(2] MN and PB

Why does a circle not have a straight edge ?

Inorder to have a straight edge, we need two points that may be joined to form a line segment.
Incase of acircle, there are no such points. Hence, the circle does not have a straight edge. Note
that it does have a circular edge.

!
? ’l Exercise m

1. Jointhefollowing points to get line segments. Now write their names below them.

(a)

"

(b) ’ (e) - (d)

2. loin the following points to get intersecting lines. Give them correct shape so that they look like line. Give
them proper names and write the same below each line.

@} -

Mathematics-6
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"' 3. Measure the length of the following line segments :

o f (a) Q (b) R (e)
\ T N

P 5
cm inch _ mm

4. Write the points where two lines intersect with each other.
[a) (b) 1 n

4
"

&

How many lines can pass through a point ? Draw the sketch.
6, Canaraybedivided into two equal halves ?

State whether the following statements are true or false.

()  Twostraight lines can intersect at two points at the most.
(b)  Alinehasafixed length.

(c]  Twolinesin a plane may be parallel orintersecting.

(d)  Aruler hastwo edges.

(e)  Alinehaswidthand thickness.

(f]l  Iflisavertical lineand mis a horizontal line, then they would certainly intersect each other.

(z)  Alinesegment has nofixed length.
(h)  Apoint haswidth.

8. Look at the figure and name the following :

D e

“ X T\\‘

Aline containing point X,
Lines containing points Pand 5
Allline segments (pairs) which are parallel to each other,

1 pair of intersecting lines.

Mathematics-6
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./ Open and Closed Figures

Look at the figure shown here:

(a) (h) {c) i

Theyallare open figures because they have loose ends and are not enclosing any space.

Now, look atthe figures shown here :

{a) (k) {¢) (el

They all are closed figures because they have no loose ends and are enclosing space. These are made of 3 or more
than 3lines.

Internal and Exterior of a Figure
it

You are standing in a room. All things inside that room are the interior of - ;//

the room. All things outside the room are the exterior of the room. Look at %

the figure of rectangle. The interior of this rectangle is the shaded area. /

The exterior of this rectangle is points P, Q, R, and S. Note that point Q¢ %
21

Misininteriars.
L) =R

-

5

Curvilinear and Linear Boundaries

Take any two points on a football. Join them with the help of a pencil. Do you get a straight line 7 No! you don’t. This
is a curvilinear boundary.

Now, go near a table. Take two points on its top. Join them with the help of a scale. Do you get a straight line ? Yes,
you surely do. Thisis a linear boundary.

So, we can draw curvilinear and linear boundaries but surfaces must be accordingly made.

ot Mathematics-6
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{a)

@ Curve

Afigure that can be drawn with the help of a pencil, without lifting the pencil, is
called curve. Note that curves may or may not have straight lines as their
integral part. Look at the given figure. itis a curve.

sl
N o)
e
b)

lc)

Simple Curve
A curve that does not cross itself is called simple curve,
Look at the given figures. Each figures has simple curves,

Curvilinear boundaries are found in sketches and figures similar to ones shown below.

{d)

WA

(a) (b)

Open Curve

(c)

(d)

The curves that do not start and end at the same point are called open curves, The following figures show open

curve.

s g oy LA SN2

Closed Curve

The curves that start and end at the same point are called closed curves, The following figures show closed curves.

=1 o O €

A o

V B 2 qn = Ra_

Mathematics-6



‘i i Exercise m

1.  Classify the following figures asopenorclosed:

(h) D (c)

O ‘E} m Q
2.  Which ones of the following are simple curves and which onesare not ?

3. Draw aclosed curve thatis not a polygon.

q, What are the definitions of :

la) opencurve (b)  simple curve ic) closedcurve d)  exteriorofatriangle

e Mathematics-6
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v f (‘?) Angles

Look at the scissors shown here. Its blades are making certain angles. The same is true for the stapler that you use
everyday. The hands of a clock make many angle everyday. Refer to the given figure.

angle
- angle
Watch

Therefore, whenever two rays move outwards from their point of origin and the point of origin

Seissors

> -
is common between them, an angle is formed. Look at the given figure, two rays OP and OM
makes an angle.

Here, they have made an angle MOP. The rays are called arms or sides of the angle. The vertex

of this angle is O. The vertex is always written in the middle of a angle. A symbaol (£) is used o
alongwiththeangle. Eg. - POM, « MOPand soon.

3

-

o

hfactsitolfnomwly

" The vertex itself can denote an angle. Look at this angle. Thisis #TOS = ~0.Both
are the same thing.

W

Multiple Angles

Itis just possible that we have more than one angle with the same origin points.

A

E\B
C

Here, ZAOB and .~BOC are multiple angles. So, we cannot write !

Z0 for any one of the angles. Hence, it is appropriate to use the full form of angles at all times. In the given figure the these
anglesare — £AOB, < BOCand £AOC. Note that O comes in the centre of all angle names because it is the common vertex
forall of them, But the measures of all angles are totally different from ane another.
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Interior and Exterior of an Angle

Let us assume that a ray OP is rotating in an anticlockwise direction. It reaches the
position 0Q. The point O remains fixed. So, it forms an angle Z0Q0P, Note that the
shaded regionof Q0P isthe region of ~QOP.

Points X and Y are within the shaded region. 50 they are part of the interior of £ QOP.
Points Aand B are onthe arms of #Q0P. Points Qand P are also an arms of ZQO0P,

Points Tand M, which are neitherin the shaded part nor on the arms of ~/QOP are said to be in the exterior of < QOP.
The Right Angle

The walls of your home and school buildings are standing on floors. They make certain angle
with floors. Have you ever noticed that? Also imagine what would have happened if the angle
were different from the one we have now? Use a D (protractor) to measure the angle. Give it a
name and write its measure. What do you get? Refer to the glven figure.

Let us now look at four directions.

The figure shows four directions. There are certain angles between any two directions. Usea 'D’
tomeasure them.

My >
W *E
‘.’/ E

Do the given two figures have any similarity?

Yes, the measure of all angles of these two figures is one, i.e. 90°. This angle is also

called right angle. Itis representad as |_ L Y

Whentwo lines meet at aright angle, they are said to be perpendicular to each other, _.'.

How to Represent Angles

One method is the use of symbol [« ) and the complete name i.e. - POQ, ~ ROSetc. The other method is use of asmall letter
torepresentthe angle or, you can use simple numbers. Loek atthe given figure:

p
Here, Z1 = /S0R
£2 = 4x = ZROQ 21
£POQ = Zy = : T
LPOS = ZFPOO = 21 = Ly ¥ : :’.0 ¢
These notations—1, 2and x, y, zare simple and save a lot of time of the student. R )
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3 Thereason is that thie measure of both these angles is the same. Moreover, the

vertex alwa'n.fs remainsinthe centre.

Q
Example 4
b 0 v
Solution :  The angles are as follows : ZPOQ, <QOR, ZROS, 50T, JTOM, ZPOR, <ZROM,
ZPOM, £SOM, £50Q, ZROT, ZPOT, ZMDQ, Q0T SPOS
Example 5 : Which pointsarein the interior of £ MON?
M
A L-
0 |
N
Wil
Solution . Onlythe point Lisintheinterior of < MON.
Example & : Whichone -::fthe following are open and clnsefigures?
(k) (e} (2)
(bl %D ()
Solution :  Openfiguresare (a), (b), (c), (i), (i), (I) and (m). Closed figures are (d), (e), {f), (&), (h) and (k).
“4 Mathematics-6
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Example 7 : Identifyand namethe anglesinthisfigure:

)
|
. I_-l d 3 p (] g
F
B
Solution ¢ Inthegiven figure, we have:
£l = ZAOB
ZX = ZAOC
Ly = ZCOD
Zp = ZDOE
s | = ZEOF
Zd = /FOB
ZAOD = Zx + Zy =90°
ZAOB = Z| =90°

Pmnis to Rememb\

A pointdetermines a location. It is represented by a fine dot made by sharp pencil on a paper.

4 <+  Theshortestjoin of two points is called the Line Segment.
4 A line is obtained when a line segment like AB is extended a both sides indefinitely. It is denoted by AB or
sometimes by asingle letter like L.
<«  Twodistinet lines mesting ata point are called intersecting lines.
4+  Twaolinesinaplane are said to be parallel if they do not meet.
< Arayisaportion of line starting at a point and going inone direction endlessly,
4 Aplaneisaflat surface that extends indefinitely in all directions.
< Acurveisclosed ifits ends join, other wise it is said to be open.
+  Apolygonisaclosed figure made up entirely of line segments,
4 Anangleis made up of two rays starting from a common fixed point ( initial point).
4+ Anangledividesthe planeinthree regions: onthe angle, the interior of the angle and the exterior of the angle.
Mathematics-6 .
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. EXERCISE
1. MULTIPLE CHOICE QUESTIONS (MCQs) :
Tick (¥ } the correct options.
(a) Thenumber of sides of a regular heptagonis:
il 5 iy 7 (i) 6 liv) 3
(1) Iftwolines never meet, they are:
(i) intersecting (i} parallel (] segments tiv)  noneofthese

(£} Aneraserisanexampleof:

(i) cube il  cuboid (il pyramid (iw] eircle
(d] Aplaneisa:

(i) flatsurface [} three-dimensional object

{if)  geometrical figure {iv] allefthese

[z}  The pointof concurrence onthe medians of atriangle iscalled:

(i) center (i) orthocenter {iil]  centroid (vl noneofthese
[f]l  Theothername of the altitude of atrianglecan be:
{1 line (i} segment (i) standing Iv)  perpendicular

2.  State whether the following statements aretrue or false :
(a) OBisalinesegment.
(b) PQisaray.
(c)  Thetworaysthatfrom anangle are the sides of the angle.
(d)  Thenumberlines that can be drawn through two given points is infinite.

3. Refertofigure shown here. Give the names of the following:
(a) Arc (b) Segment dh
X Y

(c) Diameter (d}) Radius '
(e} Sector (f}  Pointinside thecircle (interior point) A ‘

i M
{g] Pointoutside the circle {(exterior point) L

4.  Answer the following questions:

(a) Whatareintersectinglines? (b} Doesatriangle have adiagonal ?

2,

How many lines can be drawn passing through

(a) onepoint (b)  twogivenpoints
(c) threegivenpointsnotinastraightline

Mathematics-6
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“+  Draw fourcircles on a piece of chart paper with the help of a bangle.
%  Cutoutthe fourcircles.

“+ Fold the circle in half as shown. Then open it out. Marlk the crease as diameter and also mark the
semicircle, Mark an arc also,

m Semicimule
Dismeter

Arc
& Foldthecirclein half and again in half as shown. Open it out. Mark the centre and the radii.

(H)AaDb

Fold the circle in half, again in half and once more in half. Now open it out. Mark the radii and colour the sector.

/\ﬁ/\

o

Sector

Ridius

1:-

Fold the circle in half and again in half. Turn one of the four folds as shown. Then open it out. Mark the chord
and colour the segment.

N DN

Chirdd

MNow stick these 4 circles in vour notebook with all the parts of the circle clearly marked,

"
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Revision Test Paper-Ill

(Based on Chapters 7 to 9)

Multiple Choice Questions (MCQs).

Tick (v') the correct option.

1

L

Ratios can exist between two quantities of the same or different class but their unit must be

P
[} different ail)
(i) onebiggerthan other r:j (iv)
How may lines can be drawn passing through one point?
() one Ty W
(i) three "’:} (iv)
For comparing two ratios, express each one of the ratios as a
{ij  decimal ';‘ (i)
i} integer ! iv)
(iii) g * (
One meterisequal to
(i) 100 decimeters r; (i)
(i) 10decimeters Y {iv)
R |
Astraight angle is equal to
(i) Arightangles 7 i
(i}  1rightangle Py (v)
>
Acomplete angle is equal to
{a) 90° s (b)
.__)
(c} 360° P (d)
Theratioof 3/ 750 mlto 5 litres in simplest form is
T e ;
(i) 5 \ (ii)
A [ ;
{iif) 4 o {iv]
When two lines meet at right angle, they are said to be
(Il perpendicular r:j (i)
= | il :
(i) segment d (V)

same

onesmaller than other

two

infinite

fraction

whole

S0decimeters

none of these

3rightangles
Zrightangles

270°
180"

B s w

vertex

none of these
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9. Acurve that starts and ends at same point is called
(i} open curve P';‘ (il closedcurve
(i) aline T4 (v both(a)and(b)
10 The points that lieinthe same line, are called
(i}  parallel ?"; (il perpendicular
(iil) adjacent "";, (ill) collinear
B. Fillin the blanks,
1. Acurvethat doesnotcrossitselfiscalled ...y
2. Alinesegmenthas...............cccocveerernn... @nd points.,
3. Angle can be measured withthe helpof................................. thatlookslike a letter'D'.
4. Mathematicallya:b=c:dora:b...................... c:d
5. Two linescan intersectatonly ... peint
C. Tick (V') for the true statement and cross (%) for false statement.
1. Any fixed number s a constant.
2 Algebra deals with variables and constants.
3. Ratio can not be put in the term of fraction.
4, A ray has one end paint.
5. Ratio compares two quantities of same class.
6 In the ratio x:y, x is the consequent and vy is the antecedent.
7. If three or more points do not lie on the same straight line, they are called collinear points.
8. The diameter of a circle divides it into two semi-circles.
9, Angles are formed when two rays meet at a point.
10.  We can compare the ratios of the quantities having different units.
Mathematics-6
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Understanding Elementary Shapes

In our daily life, we come across different objects having different shapes. All these objects are formed using curves
or lines. Most of them have corners, edges and planes. They have different sizes and measures. We compare their
shapes with the line segments, angles, triangles, polygons and circles, In this chapter, we shall develop tools to
compare their sizes.

(‘:’:‘%) Line Segment

Aline segmentis a part of aline. It has two end points and has a definite length, no breadth, and no thickness. Aline
isdrawn with arrows on both its ends, because it can be extended in both directions.

Consider a line make two points P and Q on it. The portion of the line with end points P and Q is called the line

segment PQ. Itis represented as PQ. A line segment is named using capital letters. Generally a line segment has a
definite length, whereas a line does not have a definite length.

i &
P i

Look at the figures given below carefully.

E D

- i & & 2 H—
A B o B E

How many line segments do you observe ineach figure ?
(*'?f‘ﬂ') Measuring Line Segments
£

The measure of each line segment is called its length. To measure line segments, we use a scale that has metres,
centmeters, millimeters etc. The most commaonly used tool is a ruler or scale. It is either 12 inches long (30 em) or
Ginchlong(15cm).
The methods that compare the length of line segments are as follows:
(i) Comparison by Observation:

By comparison of two line segments, we understand to know relation between their lengths, that mean, which

- % o Mathematics-6
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But we cannot always be sure about our usual judgement,
Forexample, look at the adjoining segments.

The difference in lengths between two segments may not be clear, We
need some other method to compare the lengths of segments in such
situations.

In the adjacent figure, PQ.and RS have the same lengths. This is not quite clear.
(i) Comparison by Tracing

To compare line segments PQ and RS by tracing method. Trace one of the line segments, say RS, on a tracing
paper and place it along PQ in such a way that point R of traced segments RS coincides with the point P of the
line segments PQ. By doing so, we observe the following condition:

FLR] S lies between P and D.b Q
S50 that, RS < PO
(1)
- =]
PR (3(5)
I lies on P, and S lies on ©Q
So that, PQ = RS
(1)
PR) 5 lies beyond ) S

So that, R5 = PQ)
{11
This method of comparing lengths of line segments is not practical as we cannot trace the length everytime
you want to compare them.

{iii) Comparison using Ruler and a Divider

The pictures of a ruler and adivider are shown below.

—smillimetre centimetre
-
s : o Vgl Vgl W
i %
e ind = 1 I | [
¥*y-—s . .
Inch Dhvider

Ruler

RULER

To measure line segments, the most commonly used tool is a ruler. It is marked in centimetres or inches, or both,
We use a scale or ruler that has centimetre marks one edge and inch marks on the other edge, Observe that each
centimetre is divided into 10 equal parts and each partis called a millimetre (mm).

.. Mathematics-6 ) 121 \
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;E’ 1. Relation between m, dm, cm and mm.
. 10 mm (millimetres)

1cm (centimeter)
1dm (decimeter)
1 m{meter)

10 cm (centimetres)
10 dm {decimetres)

Measuring line segments with aruler

Step-1: Drawalinesegmentand marktheend points Pand Q.
Pe 3om Q

| i e

8

. T |

Step-2: Place the 0 cm mark on the ruler at point P and mark 5 coincides with point Q of the line segment PQ.
Hence, we say, length of PQ=5 cm., If the corner of a scale is broken or 0 mark is faded, we measure from
mark 1 and subtract 1 cm from the reading corresponding to the end point of the line segment on the
scaleorruler.

There are chance for errors even in this procedure. The thickness of the ruler may cause difficulties in reading off

the marksonit, This problem can be avoided by using a divider.

DIVIDER

In geometry hox, there is an instrument called divider. A divider has two arms hinged together, Each arm has a

pointed metallicend. The distance between the two ends can be increased or decreased as required.

Measuring line segments with divider

There are following stepstomeasure a line segment using divider:

Step-1: Openthedividerand place oneendon Pandthe otherendonQ.

Step-2: Without disturbing this distance between the two ends, place the divider on the ruler in such a manner
that one end falls on the 0 mark. Note the point on which the other end falls. If it shows 4 cm), then the
length ofthe line PQ you have drawnis 4 cm.

F'—'Q - »
e Fe——a()
!
[ L]
)~ l Exercise @
1, Drawlinesegments forthe following measurements using ruler,
fa] 5.8cm {b) 3.6cm (c) 44cm {d) 7.2em
(e) Eim:h_ (fy 2.5inch {g) 3.5inch (h) inch
2. Compare AB and CD by tracing.
B
Ce =3

A
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3. Whatdo youmean by "line segment"? ‘0
4. How many line segments canyou find in the following figure? Write them, ? -
I'::' ) i (8] k k D
/ F C
.1. |
A B C a o A H C

i) (i) (i}

2w
5. Whyisit better to use adivider than a ruler, while measuring the length of aline segment?

6. Fillintheblank?

(8) lemfcentimetre)= . uuininmainmaanidiii mm

(B) 1mM(MEtre) = ... dm

(c) Inaruler, each centimetreisdivided INto ..ot sub parts.
{d) 1dmi{decimetre) =i cm

7. If ‘B is the mid point of AC and ‘C’ is the mid point of BD, where A, B, C, D lie on a straight line, say why
AB=CD?

E‘? ) Angles - ‘Right’ and ‘Straight’

You know that there are four main directions. They are North (N), South (S), East (E) and West (W). The four
directions have been shown inthe figure.

Do you know which direction is opposite to North?
Which direction is opposite to West?

Just recall what you have learnt about directions earlier. We would use this knowledge to study a few properties

aboutangles. North (M)

Weal [W) Enst |E}

ooy

South (53
Mathematics-6 \
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P ‘9. Let us discuss with an example
‘a- Stand facing towards North.
G Turnclockwise to East.
We say, you have turned through a right angle. Arightangleisequalto90°.
Follow this by a ‘right-angle-turn’, clockwise. Now, you face south.
If you turn by aright angle in the anti-clockwise direction, which direction will you face?
It is East again! (Why?). Now study the following positions :

N N ™

‘_,} E

You stand facing By a "Right-angle-turn' By snother
Morth clockwise, now vou mght=angle-turn’ clockwise for
face Fast finally face South.

Fromfacing North to facing South, you have turned by two right angles.

Theturn from Morth to Eastisby arightangle.

The turn from North to South is by two right angles; it is called straight angle (NSisa
straight line!). Astraightangleisequaltotwaorightangles=180"

N
Itis same as asingle turn by two right angles, \\
=

Stand facing South. ;
N Turn by astraight angle.
In this situation you would be facing North.
(. . Toturnfrom North to South, you took a two right angle turn, again to turn from

.

South to North, you took another two right angle turn in the same direction.
Thus, turning by two, two right angles you reach your original position.

8
By how many right angles should one turn in the same direction to reach his/her original position?
Turning by two, twa right angles (or four right angles) in the same direction makes a full

turn. This one complete turn is called one revolution. The angle for one revolutionis a
complete angle.

Acomplete angleis equal tofourright angles = 360°,

Such revolutions on clock-faces. When the hand of a clock moves from one position to another, it turns
through an angle.

Suppose the hand of a clock starts at 12 then in making one revolution it goes round until it reaches at 12 again.
Considerthese examples:

s

From 2103 From 12t 9 From 12t 6
1 of a revolution I of a revolution — of o revolution
or | right angle, or 3 right angles, “or 2 right angles,
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Example 1 :  Wherewillthe hour hand of a clock stopiif it:

3
{a} Startsat3and makes 5 of a revolution. § ¢
1
(b) Startsat12and makes 2 of a revolution.

{¢) Startsat12 and makes a of a revolution.

Solution : 3
ke 3
(a) In 4 ofarevolution,itwill rotate by 270" (i.e. 360 ; }and hence it will stopat 12.
1
b 1
(b) In 4 ufarevolutlun,itwillrutateb‘,rﬁﬁ“{i.e,SE-Dx;}andhenceitwillsmpatl
1

= 1
[¢] In 5 ofarevolution,itwill rotate by 180° (i.e. 360 % 5 } and hence it will stop at 6.

Example 2:  Whatfraction ofa clockwise revolution does the hour hand of a clock turn through, whenit goes from:

(a) 6to9 (B] 3tal2 (e} 9to3
Solution : Weobserve thatinone complete revolution, the hour hand rotates by 360°.
{a) When the hour hand goesfrom 6to9, it will rotate by onerightangle.
vy o 2
- Fraction = 360 - 3
bl  Whenthe hour hand goesfrom 3to 12, it will rotate by three right angles
) ) Ix%0 3
.. Fraction = 0 Tk
¢}  Whenthe hour hand goes from S to 3, it will rotate by two right angles
. 2 %90 1
.. Fraction = = =

360 2
\% i Exercise W

1. What fraction of a complete revolution have you turned through if you stand facing
[a) Southand turn clockwise to west?
(b) Westand turn anti-clockwise to East?
(c) Southandturnanti-clockwiseto North?
2. Howmanyrightangles have you turned through if you stand facing
(a) Southand turn clockwise to face North?
(b} MNorthand turn anti-clockwise to face West?
(c) Eastandturnanti-clockwise toface West?
3. Whatrotation isneeded toturn
(2} FromMorthtoSouthinaclockwise direction?
(b} From SouthtoEastina anti-clockwise direction?
(¢} FromEasttoWestin aclockwise direction?
4. Where will the hour hand of a clock stop if it

[a) Startsat3and makes -:= of arevolution, anti-clockwise?
— Mathematics-6
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;a ‘ (b} Startsat6and makes -2- of revolution, clockwise?
- ) Startsat9and makes 2 of revolution, anti-clockwise?
4

5. Find the number of right angies turned through by the hour hand of a clock when it goes from
(a) 6to9 {b) 9to12 {c) 3tob {d) 12106

6. Where will the hour hand of a clock stop if it starts
(a) from7andturnsthrough 2 right angles?
(b] from10andturnsthrough 3 right angles?

(c) from6andturnsthrough 1rightangle?

‘T“" ‘Acute’, ‘Obtuse’ and ‘Reflex’ Angles

Till now we are aware of a right angle and a straight angle. An angles are formed when two rays meet at a point. The
two rays are called the arms of an angles. Different angles are formed by the rotation of a ray. Generally, measure
of a right angle is 90° and that the measure of two right angles or a straight angle is 180", However, not all the
angles we come across are one of these two kinds, The angle made by a ladder with the wall (or with the floor) is
neither aright angle nor a straight angle. Magnitude of an angle does not depend upon the length of its arms.

The angle made by a ladder with the wall [orfloor) is less than aright angle.
Let us know what the acute, obtuse and reflex angles are:-
(i) Acuteangle : Ananglewhose measure is more than0° but less than 90° is called acute angle. An acute
angle is less than one-fourth of a revolution,

{ii} Obtuse Angle : An angle whose measure is more than 90° but less than 180° is called obtuse angle. An
obtuse angle isgreaterthan one-fourth of a revolution but less than half a revolution.

(iii) ReflexAngle : Theangleswhich have measures more than 180° butlessthan 360°is called reflex angle.

There are following acute angles shown in the figure!

7 = VO
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There are following obtuse angles shown in the figure: ;U %
There are following reflex angles shown in the figure:
‘; 1) [
¥ ] Exercise W
1. Givetwo examples from the environment for each one of the following.
(2) Rightangles (b) Obtuseangles (c] Reflexangles
2. Classify the following angles as acute, obtuse and reflex angle.
(a) 35° (b) 325° (e} 120° (d) 45° {e) 150°
(f) 200° (g) 145° (h) 220° i 21* {j) 135°

3. Without measuring find out what kind of angle is each one of the following?

(9]
(i) M (12]]
W

(2}

 J

4. Lookatthe figure and name the following.

{a] Fourrightangles a A
(b) Fouracuteangles - -
{c] Fourstraightangles 4 !
{d) Fourobtuse angles E C

(2] Fourreflexangles

. Mathematics-6
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5. Match column A’ with column'B’

Column'A’ Column'B’
(i) Obtuseangle {a] Rotationoffourrightanglesineitherdirection
{il} Straightangle (b) Half of arevolution
{iii} Rightangle e} Lessthan one-fourth ofarevolution
{iv] Reflexangle {d] Morethan halfarevolution
{v] Acuteangle (e} One-fourthof a revolution
{vi) Complete rotation {fi Between % and‘—:_ of a revolution
@ Measuring Angles
¥ “D-scale [ Protractor”

We were able to measure angles, now we used for ‘measure’ to the angles like acute, obtuse or reflex. We can
easily found with a “D- scale or protractor”.

The measure of angle
The measure of an angle is called 'degree measure'. One complete revolution is divided into 360 equal parts. Each
partisadegree whichisdenoted as ™', We write 360° to say ‘three hundred sixty degrees’,

The Protractor

Angles can be measured using a ‘protractor’. A protractor is a
geometrical instrument thatlooks like a letter ‘D"

You can find a protractor in your ‘geometry box’. The curved edge is
divided into 180 equal parts. Each part is equal to a ‘degree’. The
angles are marked from 0 to 180° on the edge in clockwise
direction as well as in anti-clockwise direction. 'O’ is the midpoint at
the baseline of the protractor.

Let us measure angle ABC

A

v

B ' . C
Given ZABC Measuring £LABC
1. Place the protractor in such a way that midpoint 'Q' of the base line coincides with 'B' and base line exactly
overlaps onthe line segments BC.
2. Adjustthe protractor sothat is along the straight-edge of the protractor.

3. There are twct_"sr;ales’ on the protractor : read that scale which has the mark coinciding with the straight edge
(i.e.withray BC).

4, Themarkshown by BA on the curved edge gives the degree measure of the angle.

We writem ZABC=40°orsimply ZABC=40"

Mathematics-6
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1. Withthe help of a protractor, measure the following angles:.

(a) (b) (€) I—y . W

2. Measure and classify each angle using protractor:

Angle Measure Type
(a) | £MON
() | £MOP
() | 2Nop
(d) | £QOP
le) | £QOM
(fl | ZQON

3. Measure the unknown angles Aand Bin degrees.

(a) (b)
A G

s

4, Write ‘T’ for True and ‘F’ for False for the following statements.

(a) Themeasureofanobtuse angle<90°
(b} Themeasure of one complete revolution = 180°
[c) Themeasureof a reflexangle » 180°
(d) Themeasureofanacuteangle<90°.
5. Fillinthe blanks with acute, obtuse, right or straight :
(a) Anangle whose measure isthe sum of the measures of tworight anglesis

(b}  When the sum of the measures of two angles is that of a straight angle and if one crf them is acute then
the other should be

(c) Anangle whose measure is greater than thatof aright angle is

(d} Ananglewhose measureislessthanthatofarightangleis .

(e) Whenthe sumofthe measures of two anglesisthat of aright angle, then each one of themis
6. (a) Drawanacuteangle of measure45°withthe help of a protractor.

(b) Drawanobtuseangle of 135° with the help of a protractor.
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"' 7. Which angleis larger?
f First estimate and then measure,
Measure of angleP=

MeasureofangleQ=
P - Q >
O Pair of Lines

Apairoflinesin a plane may be:

{a) Parallellines {b) Intersecting lines
(2) ParallelLines
The figure given here shows two lines LM and PQ that never intersect each other at any point in a same plane.
i.e., they are equidistance from each other at each and every point. This distance is called the distance between

two parallel lines. Parallel lines LM and PQ are represented as LM | | PQ. Here, symbaol ‘| |"is read as ‘is parallel to’,

Le =M

Pe # ()

(b) Intersecting Lines
Inthefigure givenbelow, lines AB and CDintersect each other ata point ‘O’, suchlines are called intersecting lines.

The angle of 50° is measurement on inner scale, whenangle is measured anti- clockwise.

\’é ’l Exercise E"

1. Givethree examples from the environment for each of the following:

{a) Perpendicularlines (b) Parallellines (¢} Intersecting lines
2. Studythediagram. The line'l" is perpendicularto line 'm'.
{a) IsCE=EG?

Mathematics-6
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(c] ldentify any two line segments for which 'm' is the perpendicular bisector 'f
d) Arethesetrue?
(ijAC>FG  (ii)CD=EG (iii) BC < EG.
3. Write T’ for True and ‘F’ for False for the following statements.
{a) Parallellines meet each other atinfinity.
(b) Intersecting lines never meet each other at any point.

W
. .
(b) DoesDE bisect CG? ;ﬁ‘

{c] Thesymbol’Ll'isread 'is perpendicularto’.

{d) Thesymbol'L"isread as 'is parallel to’,

(e} Perpendicularlinesintersect each otheratright angles.
4. Which of the following are models for perpendicularlines:

(2] Theadjacentedgesofatabletop.

{b) Theline segments forming the letter ‘'l

lc] TheletterV.
5. There are two set-squares in your box. What are the measures of the angles that are formed at their corners?
Dothey have any angle measure that is common?

‘?""’ Classification of Triangles

A closed two-dimensional shape bounded by straight lines is called a polygon. The word 'Polygon’ comes from a
Greek word meaning ‘many angles'. A three-sided polygon is called a triangle. The sum of the three angles of a
triangle is always equal to 180"
Triangles can be classified in two ways:

{i} Bytheirsides

(i) Bytheirangles
(i) Bytheirsides:

® Scalene triangle ¢ [sosceles triangle * Equilateral triangle

Scalene triangle: Atriangle having all three sides unequal is called scalene triangle.
Infigure givenbelowAB = BC = CA,soAABCisascalene triangle.

C

Iem 4 um

A 13
5¢cm

Isosceles triangle: Atriangle which has two sides of equal length, is called isosceles triangle.
Inthe adjoining figure PR=PQ=4cm. So, APQRis an isosceles triangle.
R

4 ¢ 3om
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Equilateral triangle : Atriangle having all the three sides equal is called equilateral triangle.

.?- . f Inthefigure givenbelow, LM=MN=LN=4cm.So, ALMN isan equilateral triangle.
N

4 em 4 em

4 cm

{il) Bytheirangles:
s Acute-angled triangle e Right-angled triangle e Obtuse-angled triangle e Equiangulartriangle
Acute-angled triangle: Ifinatriangle, eachangle isless than 90°, then the triangle is called acute-angled triangle.

Inthe triangle shown here L, #Mand ZN are all less than 907, hence ALMN isanacute-angled triangle,
N

M

Right-angled triangle: If in a triangle, any one angle is a right angle, i.e. one angle is 907, then the triangle is
called right-angled triangle or simply right triangle. The side opposite the right angle is called hypotenuse.

DFisthe hypotenuse,
A DEF shown here aright-angled triangle, as ZE=90".

(&)

R

Obtuse-angled triangle: If in a triangle, any one angle is an obtuse
angle, i.e., more than 90°, then the triangle is called obtuse-angled

triangle.
In A POR, ZP is an obtuse angle, so A PQR is called obtuse-angled

triangle.
130°

P Q
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Equiangular triangle : If in a triangle, all the three angles are equal, then ‘.‘ ;
that triangleis called an equiangular triangle. Q - ,Q'
=

An equiangulartriangleis also known as equilateral triangle because all of its sides are equal.
AXYZisanequiangular triangle because in AXYZ, ZX=2Y = 2Z=60°

"

Arightangled triangle may be either isoceles.

¢
‘E ’l Exercise E=“

{a) Triangle (b) Scalenetriangle

5em

1. Definethe following:

(¢} Right-angledtriangle (d} Equilateraltriangle
{e} Isoscelestriangle
2. Thelength ofsides of trianglesis given below. Classify them as scalene, equilateral orisosceles triangles.

(2] 87cm,7.2¢m,1l.1cm {b) 3cm,5cm,8cm
{c} 4dcm,4cm,4cm {d)] 3cm,6cm,3cm
{e) 7em,7.5cm,7.5¢em {f} 53cm,5.3cm,53cm
g] 2.3.cm,33cm,3.8cm (h) 3.8ecm,4.8cm,3.8cm
3. Thetwoanglesof atriangle are given below:
|a) A=60",8=65,C= ? (b) P=45",Q=90"R=7?
(c) D=35" E=135",F=? (d) X=53",¥=42"7= 7
(&) P=60°,Q=60"R=7? (f} A=55',B=65"C=7?

4. Lookatthe measures of the triangles and name their types :
(a) AABCwithm ZB=90",AB=6cmandBC=4cm (b} AXYZwithm £Y=60"and XY =YZ.
e} Triangle with lengthsof sides7cm, 8cmand9cm.  (d) AABCwithAB=9.7cm,AC=5cmand BC=4cm.
(el APQRsuchthatPO=0QR=RP=6cm.

5. Matchthe column ‘A’ with column ‘8" :

COLUMN A COLUMN "B’
(1] 1rightangle withtwo sides of equal length [2) Acuteangled
{ii} 3sidesofequal length (b} Rightangled
{ii) 1rightangle lc) lsosceles
(v} 3sides are of differentlength (d) Obtuseangled
{v) 3acuteangles e) Equilateral
vi) 2sidesofequal length (f] lsoscelesright angled
{vii] 1obtuseangle (z) Scalene
» . Mathematics-6 133 -"
3 ; 35 = § ﬂ\ 2n X L 2e '\-_Qlf’?& e i & v




é’..Q

"134

e 2e' iq@ - X2 % e S
‘qr‘*- ﬁEE &3 % + 3T @3 22

‘:"?' Quadrilaterals

The figure is enclosed by 4 sides is called a Quadrilateral, We can say that a quadrilateral is a polygon which has
four sides, The sum of the angles of a quadrilateral is 360°. Let us learn about the types of quadrilaterals and its
properties.
Types of Quadrilaterals

Quadrilaterals can be divided into 3 parts:

i Kite 2. Trapezium 3. Parallelogram

Parallelogram : A quadrilateral in which the pairs of opposite sides are parallel is called parallelogram.

In the parallelogram ABCD:

< The opposite sides are parallel D
AB || CDand AD || BC

The opposite sides are equal

AB=CDand AD=BC

The opposite angles are equal ZA=2Cand £B= 2D

< The diagonals bisect each other.

AD=0Cand BO=0D A
The diagonal divides the parallelogram into two equal triangles.

< The diagonal AC divides the parallelogram into two triangles, ABC and ACD.
* The diagonal BD divides the parallelogram into two triangles, ABD and BCD.
Rectangle (Parallelogram)
A quadrilateral in which each angle is a right angle is called rectangle.

Y
i

s

e -:-

¥

In rectangle ABCD:
The opposite sides are parallel
AB || CDand AD || BC D > C

The opposite sides are equal.
AB =CD and AD = BC
< All angle are equal and measure 90°
LA=2B=LC=£D=90"
The diagonals are equal
AC = BD A > B
The diagonals bisect each other
AD =0C=0B=0D (Sine AC = BD)
Rhombus (Parallelogram)
A quadrilateral in which all four sides are equal, is called a rhombus,

In the rhombus ABCD : D c

< All sides are equal L

< The opposite sides are parallel. : / ?“5 t< to Know s
AEi:ED‘andAD|IBC i.n.c’ .............................. 1.-

s A Polygon does not have a curve ¢
The cpposite angles are equal. init. V8

SA=ZCand ZB= 2D 7 Ty '-.'.'.‘-11-'-.'.'.‘--\.-\.'.'.'.\‘.-\.'..'.'.‘-..'..'.'.'!.'n‘
% The diagonals bisect each other.

AO=0Cand OB=0D
“+ The diagonals are perpendicular to each other.

ZAOB = ZBOC = £C0D = ZAOD =90"
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A quadrilateral in which all sides are equal and every angles is a right angle is called a square.
In the square ABCD:
< All sides are equal
AB=BC=CD=DA
Opposite side are parallel.
AB || CD and AD || BC 0
All angles are equal and measure 90° each. So, LA = £B=2C= 2D=90"
The diagonals hisect each other

Square (Parallelogram) ‘E‘

D 5 C

AQO=0C=0B=0D. A > B
The diagonals are perpendicular to each other and equal.
Trapezium

A quadrilateral in which one pair of opposite sides is parallel is called a trapezium.

In the trapezium ABCD:

< A pair of opposite sides is parallel.
The opposite sides are not equal.

< The opposite angles are not equal.

< The diagonals are not equal.

Kite A B

A quadrilateral in which both pairs of adjacent sides are equal is called kite.

D

Wl

‘? 4 Exercise

|

1. Givereasons for the following.
{a] Asguarecanbethoughtofasaspecial rhombus.
{b) Arectangle can be thought of as a special parallelogram.
ic) Asguarecan be thought of asaspecial rectangle.
(d) Squares, rectangles, parallelograms are all quadrilaterals.
e} Squareisalsoaparallelogram.

2. Write'T’ for True and 'F’ for False for the following statements.
(a) Eachangleofarectangleisarightangle.
(b) Allthe sides of a parallelgram are of equal length.
lc) Thediagonals of a square are perpendicularto one another.
{d) Allthe sides of a rhombus are of equal length,
(2] Theopposite sidesof atrapezium are parallel.
(f) Theopposite sidesof arectangle are equal in length.
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2. Which ones of the following closed plane figures are not polygons?

®

)
“Eﬁz‘) Polygons

A Polygon does not have a curve init,

A polygon is a plane figure that is made by joining the line segments. Where each line segment meets exactly two
other line segment. The intersection points of two line segments s called the vertex of the polygon. So far, we have
studied about triangles (3 sided figures) and quadrilaterals (4 sided figures). We now try to extend the idea of
polygon to figures with more number of sides. We may classify polygons according tothe number of their sides.

Number of Sides Name Nustration
3 Triangle A
il Quadrilateral Q}
5 Pentagon Ei
6 Hexagon
7 Heptagon O
8 Octagon O
9 MNonagon

!
\% -’l Exercise M

1. Classifythe following polygons according to the numbers of sides:
(a) <j (b} j (c) Q (d) i }
(e) Cm {f:l Q (¢ % | ]
(f) H

(a) (b) ()
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3. Examinewhetherthe following are polygons. If any one among them is not, say why?

]| (>
O

(a) {b) (d}

4. Name each polygon.

{a) 51}

L4
: -
Points to Remember ™. .
# Acircleinnota polygon as its does not have straight sides.
&+ Anangles whose measure is more than 0° but less than 90 is called acute angle.
4 Anobtuse angle is greater than one-fourth of a revolution but less than half a revolution.
%+ Theangles which have measure more than 180" but less than 360" Is called reflex angle.
#+ Whentwolinesintersect and the angle between them is a right angle, then the lines are said to be perpendicular.
& Thetwo lines that never intersect each other at any pointin a same planeis called parallel lines.
% Atriangle having all three sides unequal is called scalene triangle.
+  Atriangle having allthe three sides equal is called equilateral triangle.
< Ifinatriangle, each angleis lessthan 90°, then the triangle is called acute-angled triangle.
< Trianglescan be classified as follows base on the lengths of their sides:

Nature of sides in the triongle Name
Allthe three sides are of unequal length Scalene triangle
Any two of the sides are of equal length Isosceles triangle
Allthe three sides are of equal length Equilateraltriangle

% Quadrilaterals are further classified with reference to their properties.

Properties Nome of the Quadrilateral
Parallelogram with 4 right angles Rectangle
Arhombus with 4 sides of equal length Parallelogram
One pair of parallel sides Trapezium
Two pairs of parallel sides Parallelogram
Parallelogram with 4 rightangles Rectangle

w . Mathematics-6
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1. MULTIPLE CHOICE QUESTIONS (MCQS):
Tick (v ) the correct options.
(a) Atriangle with allits angles equal to 60° is:

(i) Scalene (i)  Equilateral (ili)  Isosceles {iv) right
(b) Wherewill the hour hand of a clockstopif it from 10 and turns through 3 right angles?

(il 4 (iiy 2 iy 7 (iv] B
[c] HWtwoanglesofatriangleare 70" and 45°, what is the measure of the third angle?

{iy 35° (ii}  &5° (i)  45° (iw) T70°
(d) Whentwo angles of atriangle are same, the third angle will be:

(i1 Thesame (If) different

(ili] dependentonsize | [(iv] dependentonangle

le)] Ifthreeangles of a quadrilateral are 100°, 80°, and 70°, what is the measure of the fourth angle?
(i) 100° (i} 105° (iif) 120° | {iv) 110°
(f] Ascalenetriangle has:
(il twoangles equal (i} allanglesequal
(ill) Notwo anglesequal (iv] MNone ofthese

lz) Twoanglesofatriangleare 135" and 35°, third angle will be:

(i) B60° (iiy 10° (iii) 75° {iv) 235°
ih} How many right angles do you make if you start facing? West and turn clock wise to face East?
(i) 4 i) 2 (i) 3 {iv) 1
2. Howmanyline segments can youfind in the following figures ? Write them.
A
A ] £
F E
H D
B
G 5 E 2
(i) (it) P (iii)
A B B I
i C
0 R
(iv) E 8] {(v) E
Mathematics-6
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Classify the following angles as acute, obtuse reflex angles.

(a) 35° (b] 118° (c) 325° (d) 150°
le) 221" (f) 300° (g) 48° (h) 125°
(i) 145° () 92° (k) 85° i 30°

The two angles of a triangle have been given. Then, find out the third angle.

la) A=80°,B=75",C=7 (b P=45°,Q=90°,R=7
(c) X=90°,Y=25%° Z=7 (d) A=55",B=H5"C=?
(e) P=53°,Q=80%R="7

Look at the measures of the triangles and name their types.

(a) APQRwithM £Q=90",PQ=6cmandQR=4cm.

(b) AXYZwithM £Y=60%andXY=YZ

() AABCwithAB=69cm, AC=5cmandBC=4.2cm
(d) Triangle with length of sides6cm, 7.9 cmand 8.3cm,
(el APQORsuchthatPQ=0QR=RP=5.5cm.

&
&
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1. Place a pair of unequal sticks such that they have their end
points joined at one end. Now place another such pair
meeting the free ends of the first pair.

Whatis the figure enclosed?

Itisaquadrilateral, like the one you see here. B
The sides of the quadrilateralare, PQ,QR,  ,

There are 4 angles for this quadrilateral.

Theyare given by £SPQ, ZPQR, £QRS and ,

QSisone diagonal. What isthe other?

Measure the length of the sides and the diagonal. Measure all
the angles also.

2. You have two set-squares in your instrument box. One is
30°-60"-90"set - square, the other is 45°-45°-80" set square.

You and your friend can jointly do this.

{a) Both of you will have a pair of 30°-60"-90" set-squares,
Place them as shown in the figure.

R R R R W OB W W BN R W BN ER R BN OWR MR BN WD MR BN WD W BN WD W B WS W BN OEN W BN N W BN WD W BN WD MR BN WS OWE N WS W M W W M N W BN WS W Ewomm ome mwow

_‘tl‘
s




Can you name the guadrilateral described?
What isthe measure of each of its angles?
Thisquadrilateral is a rectangle.

One more obvious property of the rectangle you can see is
that opposite sides are of equal length. What other
propertiescan you find?

(b) If you use a pair of 45°-45"-90" set-squares, you get
anotherquadrilateral thistime.

Itis asquare.

Are you able to see that all the sides are of equal length?
What can you say about the angles and the diagonals? Try to
find a few more properties of the square.

(c) Ifyou place the pair of 30"-60"-90" set-squaresin a
different position, you get a parallelogram. Do you
notice that the opposite sides are parallel?

Are the opposite sides equal?

Arethe diagonals equal?

L LT b e T TR s e
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{d) Ifyou use several set-squares you can build a shape like the one given here.

Here is a quadrilateralin which two sides are parallel.

Itis atrapezium.

Parallelogram "Fnls No ":."r.’:s No |
Rectangle No

Square: Yes
Rhombus

Trapezium Mo
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We are already familiar with various shapes like square, rectangle, triangle, parallelogram, circle etc. Now we will
further study about these shapes in terms of measurement. In this chapter, we will learn about the area and
perimeter of closed figures that are both regular and irregular, Perimeters refers to the boundary of a flat shape
and area refers to the space occupied or enclosed by the boundary. Circumferences is the special kind of perimeter
that means distance around a circle.

(? ) Perimeter

The sum of the lengths of all sides of a closed figure is called its perimeter. On the other hand, we can say that the
perimeter of any figure is the measure of its boundary.

Thus, | Perimeter = sum ofallsidesofthe figure

Perimeter is calculated in different ways. For example, to find the perimeter of a square, we multiply the length of
one of its side by 4, because all sides of a square are equal.

On the other hand, to find the perimeter of rectangle, we add the length and breadth and then multiply the sum by
2 because rectangle has two equal lengths and two equal widths.

Perimeter is measured in kilometers, metres or centimeters, depending on the size of the closed figure we are
tryingto measure.

Perimeter of Triangle

Ifthe sides of triangle ABC are represented by the letters p, g and r, respectively, then the perimeter is given as:
Perimeterof AABC = p+q+r L

Let us consider sides of AABCare represented by

AB = 3cm,BC = 4cmandAC = 5cm. ’ qa
Then, the perimeterof AABC = AB+BC+AC
= 3Icm+4docm+5cm A ;
= 9% B 4 em c
Let us consider an equilateral triangle with each side equalto 5 cm. Can we find its perimeter ?
Perimeter of this equilateral triangle = PQ+QR+RP
= 35cm+35cm+3.5cm % , }
= 3x3.5cm=10.5¢cm. ) N
So, wefind that: Y—z &

Perimeter of an equilateral triangle =3 xlength of a side

~ Yy
AN
i "

The formula for finding the perimeter of a triangle is expressed as the sum of the length of all sides. It is not necessary -
.., thatallthe three sidesshould be of same lengthinatriangle. '
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e Perimeter of Rectangle

The length of a rectangle ABCD is represented by the letter /' whereas its

breadth is represent by the letter ‘b’
Perimeter of rectangle ABCD

[+b+i+b
2+2b
2x(/+b)

n

1]

AB+BC+CD+DA

Let us consider a rectangle ABCD, whose length and breadth are 12 cm and 7 cm respectively. What will be its

perimeter ?
Perimeter of the rectangle

2 x(AB+BC)

2x19cm
3Bcm

We notice that:
Perimeter of a rectangle

N ;

M ?ﬂc te to Kﬂah‘*

Sum ofthe length of its four sides.
AB+BC+CD+DA
AB+BC+AB+BC (..
2xAB+2xBC

AB =CD and BC = DA)

2x(12ecm+7cm)

length + breadth +length + breadth
2 % (length + breadth)

Rectangle has opposite sides that are equal. Its perimeter is the sum of the two lengths and two breadths. 5o, -
 wewrite: 2x(length+breadth).

il

Perimeter of Square

Thesides of square ABCD, being equal, are represented by 3cm.
The perimeter of square ABCD = AB+BC+CD+DA

o

12em,
Thus, perimeter of asquare =

I

dcm+3ecm+3cm+3cm

4 xlength of aside

Aregular pentagon has 5 equal sides, aregular hexagon has 6 equal sides,

aregular heptagon has 7 equal sidesand soon.,
Therefore, perimeter of aregular pentagon
Perimeter of aregular hexagon
Perimeter of a regular heptagon =

From the above concept, we observe that :

Perimeter
Number of sides

Length of one side =

Example 1 :
Solution

r 142

n 2.
( ' ¢ ﬁEE &3

5xlength of oneside
6x=lengthofoneside
7 = length of oneside.

Find the perimeterof AABCifAB=8cm,BC=10cmand CA=12cm.
: We knowthat, the perimeter of AABC

AB+BC+CA
8cm+10cm+12cm
I0cm

1]

“m 2

o
@ 3 ° L1

() Fcm C

I cm Iecm

A 3cm B
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Example 2 :
Solution

Example 3 :
: Giventhatthe length of the rectangle, /= 10 m and breadth of the rectangle, b=6m.

Solution

Example 4 :
: Giventhat:

Solution

Example 5:

Solution

Example 6 :

Solution

Mathematics-6
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Find the perimeter of a square of side 6 m.

: Giventhattheside ofthesquareis6m.

We know that, perimeter of the square = 4 xlength
= 4x6m
= 24m
The length and breadth of a rectangle are 10 m and 6 m, respectively, Find its perimeter.

2x(l+b)
2%(10+6)m
2x16m
= 32m
Find the perimeter of a rectangle whose length and breadth are 125 cm and 2 mrespectively.

Perimeter of the rectangle

1

Length = 125cm
Breadth = 2m=200cm
We know that perimeterof the rectangle = 2x({length + breadth)
= 2x(125cm+200cm)
= 2x325cm
= B50cm
An athlete takes 8 rounds of a rectangular park, 45 m long and 25 m wide. Find the total distance
covered by him.
Lengthof the rectangular park = 45m
Breadth ofthe rectangular park = 25m
Total distance covered by the athlete in one round will be perimeter of the park.
Now, perimeter of the rectangular park = 2 x(length + breadth)
2x(45m+25m)
2x70m
140m
So, the distance covered by the athletein oneround is 140 m.
Thus, distance covered in 8 rounds = 8x140m
1120m
Ranjan runs around a square field of side 60 m and Dinesh runs around a rectangular field with
length 150 m and breadth 110 m. Who covers more distance and by how much ?
Distance covered by Ranjaninone round = Perimeter of the square
= 4xlengthofaside
= 4x60m
= 240m.
Distance covered by Dinesh inone round = 2 x({length + breadth)
= 2x(150m+110m)
= 2=x260m
= 520m.
Differencein the distance covered = 520m=-240m
= 280m

Therefore, Dinesh covers more distance by 280 m.

i
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Solution

Example 8 :

Solution

The perimeter of a regular hexagonis 30 m. How longisitsoneside ?

: Aregular hexagon has 6sides with perimeter 30 m.

Perimeter _ 30 . _em

Number of sides 6
Therefare, the length of each side of a regular hexagonis5m.

Thus, length of one side =

Find the perimeter of the following figures :
D
(a) W (b)

dcm & em

3cm icm

35emy

dcm

XY 4+ YZ+ ZW + WX
35cm+4.5cm+4em+5cm

]

(a) Perimeter

1]

1l

17 cm.

AB+BC+CD+DE+EA
Fcm+3Icm+4ocm+4em+3cm
17ecm

\% _‘l Exercise m

(b) Perimeter

1l

i

1.  Findthe perimeterof each of the following figures :

(a) S5.cm (b) A (€)
A B 10cm
3cm icm o] C
4 em £ B
7em C Ecm Bem
dem 4cm
Acm
A 10cm B
E 5¢cm o b} 5cm c
(d) (@) 5cm
. 2tm . E n
2em
deom dcm 2em
F C
H G D c
3cm 3com
3 e % em 4em 4cm
A B
8cm A 7ctm B
: ! / 144 Mathematics-6
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2. Findthe perimeter of arectangular garden whose length and breadth are 75.6 mand 42.7 m respectivealy. Q .*
3. Thesidesof atriangle field are 12 cm, 18 cm and 20 cm. Find the total distance travelled by a boy in taking 3
complete rounds of this field.
Find the length of aside of an equilateral triangle whose perimeteris 2 m 25cm.
5. Rohan takes 3 rounds of a square park of side 115 m and Abdul takes 4 rounds of a rectangular park of length
75m and breadth 55 m. Who covers more distance and by how much ?
6. Theperimeter of aregular octagonis72 m, How longisitsoneside ?
7. Find the perimeters of the rectangles whose length and breadth are respectively :

(a) 15m,8m (b} 1m,70cm (¢} 10.5m,68m

(d]  2m25cm,1m50cm (8] 2m,75cm (f]  80cm,B2cm
B. Find the perimeters of the square whose length of a sideis :

(a) 18m (b} 5m (¢} 1m25cm

(d] 1m5cm () 7lem (fl 45m

9, Find the perimeter of each of the following:
(a)  Atriangleofside6em,11cmand 15em
(b} Aneguilateral triangle of side 8 cm.

n Area of a Plane Figure

4
The space enclosed within the boundary of any figure is called the area. On the other hand, we can say that the
amount of surface enclosed by a figure is called its area. 1] [ C

Let us consider an example :
ABCD is a rectangle. The boundary ABCD is the perimeter of the rectangle. The b b
shaded region within the boundary is the area of the rectangle. But we can easily
calculate the area of a ractangle using graph paper.

Let us find the area of the figure given here ;

1. Area of ABCD 3 squares length wise x 3 square breadth wise
9 sq cm (each length is in cm)
5 squares length wise x 3 squares breadth wise
15 sg cm
Thus, area of a rectangle = | x b square (sg) units

]

& Area of PQRS

-t Mathematics-6
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A square has length = breadth
thatis, | = b
Area of a square = [ x| sq units
= I' sq units

side « side sg units

The area of asguare of side 1 cmis 1 square centimeter and is written ascm?.
The area of a square of side 1 mis 1 square meter and is written as m”.

The area of asquare of side 1 km is 1 square kilometer and is written as km?.

#@ Facts to Know

Areaofa square of side 1 cmis 1 cm®, because when we multiply the lengths of two sides, we also multiply their units -
ascmxcm,i.e., equaltocm® The standard unit of area is em®. ;

Areaofarectangle =length x breadth

From the above equation, we can also find the value of length or breadth.
Area of rectangle

o bength: = breadth
(il Breadth = Area of rectangle
length
Example 9 : Findtheareaofrectangle whose length and breadth are 12 cm and 4 cm respectively.
Solution :  Lengthoftherectangle = 12cm
Breadthoftherectangle = 4cm
Areaofrectangle = lengthx Breath
= 1Zcmx4cm
= 48sg.cm

Example 10 :  Find the area of a handkerchief with measuring each side of whichis 12 cm.
Solution . Area of a square = side x side
=12emx=x12 cm
= 144 cm’ or 144 sg cm
Example 11 : How many tiles whose length and breadth are 12 cm and 5 cm respectively will be required to
fitin a rectangular floor whose length and breadth are 4 m and 3 m respectively ?

Solution ¢ Areaofthe floor must be equal to the total area of tiles.
Here, lengthofthefloor = 4m = 400cm
and breadthofthefloor = 3m = 300cm
Therefore, areaof floor = 400cm = 300cm
= 120000cm’
Areaofonetile =12emx5cm = 60cm’

Mathematics-6
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Number oftiles required

ll

Area of the floor

Area of one tile

_ 120000

= 2000

B0
Hence, the number oftiles required = 2000

Example 12 : Findtheareaof the given figure.

Solution :

1Z2cm

4 F

4cm

#eom

4cm

Adcm

‘u‘A

Area of the rectangle ABCG

Area of the complete figure:

gem
Area of the rectangle DEFG

1

1l

n

-

1. Find the area of a rectangle whose ;

length x breadth

Scmx4cm

32cm’

length x breadth

8ecmx4cm=32cm’

Area of the rectangle DEFG +area of the rectangle ABCG
32cm’+32em’

64 cm’

i Exercise m

Length () Breadth (b) Area (1 x b)
(a) 8cm 5cm
(b) 18em 12cm
(c) 255m 145m
(d) 32cm 26em
(e) 48m 35m

2.  Findthe length of arectangular park whose areais 204 sqm and breadthis 12 m.

-

| g = "
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The areaofasquarefieldis 576m’, Find the side of the square.

i

Aroom is 4m long and 3 m 50 cm wide. How many square metres of carpet is needed to cover the floor of the
room?

5.  Findthe areas of the squares whose sides are:

(al Bcm () 17 em el 5m (d}  21m
6. Find the area of a square if the length of its sides is doubled. Also, find the ratio of new area to its previous
area.

7.  Arectangular field is 75 m long and its breadth is 15 m less than its length. Find the cost of fencing it at the
rate of ¥ 4 per metre. Also find the cost of turfing it at the rate of ¥ 7 persg m.

8.  Whathappenstothe area of a rectangle of its length is halved and its breadth is doubled?

9.  Findthe breadth of a rectangular park whose area is 286 sqgm and lengthis 13 m.

Pumfs to Rernembr}' .

< Perimeteris the sum of the lengths of all sides of a closed figure,

* #  Perimeterof arectangle = 2 % (length+breadth)

Perimeterof asquare = 4 xlengthofitsside

< Perimeter of anequilateraltriangle = 3= lengthofaside

%  Figuresin which all sides and angles are equal are called regular closed figures.
The amount of surface enclosed by a closed figure is called its area,
Areaofarectangle = length x breadth
Areaof asquare = side xside

To calculate the area of a combined figure, we divide the figure into square, rectangle, or triangle (if needed) and

calculate their area, The sum of all these area will be the area of the combined figure. /,

1. MULTIPLE CHOICE QUESTIONS (MCQs):
Tick (v ) the correct options.
(a) Ifeachsideofaregularoctagonis'a’, thenits perimeteris equal to:
(i) 5a (i} 6a (i) 7a (iv) 8a

(b) The perimeter of rectangle of length 'l'and breadth 'b' is equal to.
(i) Ixb (i) f+b (i) 2{l+b) (iv) 2/b
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(c) Wsideofasquareis2.5cm,itsareais:
(i} 6.25sg.cm lii} 6sg.cm (iii) 6.25sg.cm {iv) 6.sg.cm
(d] The perimeter of atriangle with sides a,b,c, isequal to:
(i) a+b+c (i) axbxc (lil) 2abc liv) 2{a+b+c)
le) Iflength of arectangle is x and breadth is half of the length, then perimeter of the rectangle is given by:
(i} 3x (i) 5x (iif) 2x {iv) 4x
(f] If breadth and perimeter of arectangle are 12.5cm and 101 cmrespectively, its lengthis of :
(i} 50cm [ii) 50.5cm (i) 38cm liv)] 87.5cm
(g) Ifside of asquareisxcm, itsareais given by.

(i) 2xsgcm (i) % sgecm (i) 4xsgcm (iv) xsg.cm

Find the perimeter of each of the following figures.

(a) (b)
A 4 cm B
2cm
D 2em €
Bem 4cm
E 2em
2cm
H G
4cm

Oneside of a square is 50 cm. Find its perimeter.

& rectangular mirror is 30 cm long and 20 cm wide. A wooden frame is to be fixed around it find the total
lengthofthe frame.

The perimeter of a square is 80 m. Find the side of this square. Also find its area.

The length and breadth of a rectangular field are 75 crn and 35 cm respectively. Find the area of the field.

The perimeter of a triangle is 115 cm. If two of its sides are of 45 cm and 48 cm, find the third side of the
triangle.

Arectangular piece of land measures 3 m 35 cm by 4 m 45 cm. What is the perimeter of this land?

&

—

The length of a rectangular field is 300 m and its breadth is % its length. If a road of
width 10 mis built along the inner wall of the field, what is the area of the road?
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Procedure :

I
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|

o

h

[

L=

@
«:-

.
e

£ a b Studyingthe perimeterand area
ivif; & objective

Materials Required : Coloured ribbon or wool, a pair of sclssors, graph paperand glue.,
Cutalength of ribbon (say 20 cm)
Draw a rectangle of length 6 cm x4 cm on the graph paper.
Cut 20 em ribbon into four pieces, two pieces of 6 cm each and two pieces of 4 cm each,
Paste them on the rectangle.
The region enclosed within the rectangle isthe area,, i.e.6x4=24cm’
The length of 20 cm ribbon is the perimeter of the rectangle.
You may now cut another 20 cm piece of ribban,
MNow, divide it inta 4 equal parts of 5 em each,
Put them around a square of side 5 cm drawn on the graph paper.

Theareaof the squareis5x5em =25¢m’.

The perimeter of the square is also 20 cm, This shows that the perimeters may be the same

but the areas can be different,

To distinguish between the perimeter and area of a rectangle/square.
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Data Handling
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Justimagine you are watching a chess match between two teams or two a
players on your tvscreens, now you have to collect information (data) about :

+ Playersin both the teams F _ﬂ

< Totalscore of firstteam in round based

< Total score of second team in round based 2
< Highest scored by the team/player on round based ofthe matches further &‘

< whoisdeclared winner on Grandmaster title, ‘

Similarly, a school teacher keeps record of marks obtained by students in

each term end examination and makes a final result (grade) card at the end

of the session.
Also, we make a budget of our household expenses. We note down the budget either on paper or remember in

mind. We collect and use relevant numbers, figures, facts or symbols.

@ Data

Datacome from datum and is plural also.
Datais collection of information in the form of numerical figures.
Or

Datais the facts collected to draw some inference,

Data can be classified into two types — Primary Data and Secondary Data.

Primary Data : The data collected directly for the first time by the observer is called primary data.
Forexample, you have gone toa grocery shop and purchase some daily usable items and make alistas:

Particulars Cluantity Rate peritem Total
Biscuits & packets - 5 % 90
Tooth Paste 2 units T70 T 140
Atta 10kg 716 T 160

Secandary Data © The data collected from any external source like internet, advertising agency, newspaper, etc., is

called asecondary data.

Forexample:

(1) You can collect information about arrival and departure time of trains with the help of data available at
reservation counter,

{2) Yougetinformationabout the number of kids getting polio vaccination drops inyour locality from health centres.

@ Organisation of Data
.

Suppose, 40 students likes to play different games such as Football, Chess, Cricket, Badminton etc. If we arrange it
in atabular form, it becomes very easy to understand it,
Mathematics-6 161 ™.
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¥
Name ofthe game Number of students
Football 13
Chess 8
Cricket 15
Badminton 4

Hence, understanding and analysing the data becomes easy by means of organising the data into atabular form.

( ) Frequency

Freq uencyis the number of times of a repeating event or value.

Suppose you are watching a cricket match between India and Pakistan. Each player has scored some runs as given
below:

55,35,42,25,49,25,49,104, 25,35, 78, 35, 74, 104, 25, 38, 55, 42,78, 74, 25, 35.
This ways of recording data does not help us to know the answers of some questions :
How many players scored minimum 25 runs?
What is the maximum number of run scored?
< Howmany players scored 78 runs or less than 78 runs ?

If we arrange the data in either ascending or descending order, it will take a lot of time (time consuming) and some
values may go missing.

Therefore, we use tally marks to minimise the number of errors, if the number of observationsis larger.

Runs Tally Marks No. of Players (Frequency)

25 Ml
35 [
38
42
48
L5 I
74 Il
78 |
104 I

Tally marks are always recorded in bunch of five. Fifth tally mark is drawn diagonally across the first four to make a
group of five.

| S Y S B TR S Y R S SR S

Forexarmple: Ml ll=7
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(‘ ﬂ*) Representation of Data @ %
/ B
We can represent numerical data in the form of pictograph and bar graph.
PICTOGRAPH
Sometimes, we represent numerical data in the form of pictures of objects in a table. This representation is called
pictograph.
Forexample:
A shopkeeper sold different number of pens on different days of week. Read the pictograph and answer the
following :
Days No,of Pens 1. Onwhich day did the shopkeeper sell maximum pens?
Monday 7 I . On which day did the shopkeeper sell 15 pens?
Tuesday Nrsrrsiiie 3. Onwhich day did the shopkeeper sell no pens?
Wednesday Solution
oy - 1. The shopkeeper sold most pens on Tuesday.
Friday .
Sy T 2, The shopkeepersold 15 pens on Tuesday,
Sunday 5 7 7 7 7 3. The Shopkeeper did not sell any pen on Wednesday.

¢
‘% i Exercise W

1. A computer lab of a school has 25 computer systems. lava is installed in only 10 computer systems. Acrobat
Reader is installed in 7 computer systems. The remaining systems have 'C++' installed. Record the observation
using tally marks.

2. The age (in yrs) of 10 teachers in of Government school is 52, 45, 54, 38, 29, 35, 25, 40, 47 and 27. Arrange
(organise) the data in ascending order in a table and answer the following questions :

(i) Whatisthe age of the youngest teacher?
(i) How many teachers are there between the age 40and 557

3. InaMathematicstest, the following marks were obtained by 20 students out of 25 marks.
17,20,24,16,17,24,15,17,12,10,
7,15,18,10,17,20,19, 20, 24,20
Arrange the data intabular form using tally marks.
- "
Pmn’rs to Remember ™ .

Data are the collection of information in the form of numerical figures.
. I Data can be classified into Primary and Secondary data.
»  Primarydatais collected directly for the first time by the observer.
Secondary data is the data that we get from Internet, TV, newspaper, etc.
We can arrange data in tabular form to analyse and understand it
Datumis the singular form ofthe word 'data’.
Frequency is the number of times of a repeating value or event. /
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¢ EXERCISE J

Multiple Choice Questions (MCQOs):
Tick (¥) the correct options.

(a)

(b)

(c)

(d)

(e)

A datacan be classified into how many types?

(i) 4 (i) 2 (iii) 3 (v} 6

We get secondary data from—

i) TV (ii]  Internet (i)  newspaper (iv] allofthese
The width of bars and gap between the bars should be:

(I} unequaleverytime {ill opposite

(iil) parallel (v} uniform throughout

90,122, 144, 150,90, 122, 144, 75, 185, 90, 144, 82, 75, 150 and 90. From the data, the frequency of
30is:

i) 6 () 1 | (ili) 3 (iv) 4
The heights (in cm} of 10 students of class VI of a school are as:

145em, 150 em, 120em, 115cm,110em, 130cem, 125ecm, 136cm, 141 emand 124 cm,
Theshortest student's height is:

(i) 124cm (i)  110cm (iii) 141 (iv) 130cm

Collect information of the marks obtained by your classmates in the Class test in mathematics and prepare a
table using tally marks.

Given below is the data of money (in ¥) spent by class VI students in the school canteen in a particular month:
150, 250, 145,150, 122, 160, 250, 150, 145,175, 145, 150, 250, 145, 200, 230, 160, 175, 150, 145,

Make a table for the above data using tally marks.
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4 ab Objective . Take a data from your S5T test book and represent it Q .®
i graphically.
Materials Required  © An article or paragraph cutting from book, sketch pen or
pencil, geometry box, etc.
Procedure : Notedown or cut a paragraph from a book:

Education is the basis of ones life. Education means study of school text books, besides
reading of newspapers and magazines, listening to radio and television news
watching/listening programmes of useful information, Education means gaining
knowledge.

Read each word of above paragraph and make a frequency table for the following ending alphabets of the

Letter Tally marks Frequency
A
B
C
D
E
F
G

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
wordslike A,B,C,D...oeeeernneeen, (ignore Capital or Small) :
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
Find out which alphabets has been used most frequently and which one least frequently. :
|

|
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Revision Test Paper-1V

(Based on Chapters 10 to 12)

A. Multiple Choice Questions (MCQs).
Tick (v') the correct option.

1L

1 cm is equal to:

i) 100mm £ 5 (i) 1mm 25 i) 10mm 5 () 0amm »

Complete angle isequal to:

[l] onerightangle ‘f ..4' (1) tworightangle "::}

(i) threerightangle 4 ) fourrightangle K.d

The area of a room with length and breadth measuring 21m and 15mrespectively is:

() asm’ L5 (i) s75m' X5 (i) 315m’ Y (v) 215m’ *®

Which of the following cannot be aunit of area ?

il em’ 5 ) m TS i) m SRUR Ty

Perimeter of the given figure is:

(i) 30em V:‘ (i) 25m P; (ili) 29cm "j) (v) 25cm P:)

Acute angleis:

(1]  morethan0® butlessthan90® 'P:j (i)  morethan90" butlessthan 180" "f__‘

(i) morethan 180° but lessthan 270° {:‘ {lv) morethan 270" but less than 360" F:‘

Thesum of three angles in triangle is always:

M 1o Ty (i) 270° "’A (i} 360" 4 () noneofthese ¥ |

Mathematics-6
55"25 ﬂi"xnﬂ A |

© g N R 4 b By 3



4

o~

Mathematics-6

Xy
.

8. Thesingular form of data is:
(1] datun {:}[n} data ‘:'_:jl:iii] datum F__‘ {iv) doton
9. Thenumber of times of a repeating event or valueis called:
(il bargraph -__;itu} primary data F_'_:}lliii} pictograph F;. {iv] frequency
10.  Howmany sides are equal ina regular hexagon ?
(i) 6 TN 7 SR TS 4
B. Fillinthe blanks:
= Euclidisknown asthefatherof ...
P Perimeter of adecagonissumofits.......................... sides.
3. Perimeter of a square with its side measuring 21 cmis ..o

4,  Parallellineshas........................ introduction points.

5. Data collected directly for the first time by the observeriscalled ....................... data.

C. Tick (v ) for true statement and cross [ x) for false one:

1.  Anangle canonly be constructed with the help of a protractor,

2 Area of a closed figure is sum of the length of all sides.

2 A polygon may have a curvein it.

4 Tally marks are always recorded in bunch of ‘5",

5. Aline segment is bounded by one end point.

6. Hexagon has 5 sides.

7 Perimeter of asquare =side = side,

8 Figuresin which all sides and angles are equal are called regular closed figures.
9.  Aquadrilateralin which each angle isaright angle is called rectangle.

10. Thedata collected directly for the first time by the observer is called primary data.
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Model Test Paper-l
(Based on Chapters 7 to 12)
Instructions :

1. Allguestionsare compulsory.

2. Theguestion paper consists of 18 questions divided into three sections — A, B, C. Section A consists of 10

questions of 2 marks each, section B of 5 guestions of 3 marks each and section Cof 3 questions of 5
marks each.

(SECTION - A )

1. Simplify: 3?"231

2.  Writetwo equivalent rations for the following :

21- 4
a] — =3P
() = (b) =
3. Name all possible angles for the given figure.
S ©
D
B C

4,  What fraction of a clockwise revolution does the hour hand of clock turn through, when it goesfrom4to 7.
5.  The perimeter of the rectangular ground is 340 m. Find the breadth if its lengthis 100 m.
6. Ifthecostof5 trousersis¥ 3125, find the cost of 7 trousers.

7. Bunty gets ¥ 850 as pocket money per month. If he saves ¥ 375, find the ratio between his expenditure and
savings.

8. Differentiate between parallelogram and trapezium.
9. Inarightangledtriangleifone angle measures 60°, find other angles.

10. Findthe perimeter of a rectangle whose length and breath are 125 cm and 1 m respectively.

N . SR -
SRR+ 3T EI DD 3

158 Mathematics-6
et EEM 220 qn o Xy %
S i;-ﬁ

Wy "

Ly

'3
. 2



11

12.

13.

14,

15.

16.

17.

1B,

(SECTION -B )

Draw the perpendicular bisector of a line segment AB = 7.2 cm. Do write the steps of construction.

4m
21m Im
3m 3m
i 2m 2im T
Jm
S 2in Iin S
fm 3m
im 1
4m

Find the perimeter of the given closed figure.

Solve:

2x+1 _ 3x-4 _,
3 5

Define the following:

(a) Triangle

Classify a triangle based on their angles. Do define each type with figures.

(SECTION-C )

2x+4

Simplify :
Fx+4
(a)

Writing all the steps of construction draw an angle of 135° with the help of compass. Do bisect the angle and

dm

{b) Scalenetriangle

=8 bysystematic method

(b)

3

{c)Isoscelestriangle

=4 bytrial and error method.

L4

L

find its value.
The following table represents number of runs scored by Indian players in recently concluded ODI series with
Australia.

Players Sehwag Gautam Virat Raina Dhoni Yuvraj

Runs scored 200 300 400 175 325 275

Represent above information in the form of a tally marks.
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P Ay Answers
.. ‘ Ch-1 Knowing the Numbers
x Exarcise 1.1

1 (a1 (b} Infinity  {c) 100 (d) 999 2. (&) 70 ib) 787 tc) 1253 (d} 6730

3, (a) 39  (b) 250 (c) 4593 (d) 39282 4. (a) 36,37,38,39,40,41,42,43,44,45,46,47, 48
(b} 105,107,108, 109,110,111,112, 113,114,115, 116,117,118, 119,120, 121, 122,123,124, 125,126,127, 128
lc) 5213,5214,5215,5216,5217,5218,5219,5220 (d) 8414, 8415,8416, 8417, B418, 8419, 8420, 8421, 8422, 8423, 8424

5. 23,24,2526 6. (a) 1507948, 288, 126 (b) 2403,1515,262,175  (c) 8412,476,285,91 (d)} 5628, 3784, 1789,976

7. la) 178,864,1150, 6565 (b) 700,712, 860, B30 ic) B9, 88,115 162 (d) 1989,2003, 2006, 2018

8. (a) 23567 (b} 13578  (c) 12346  (d) 20473 9. (a) 98751  (b) 74320  (c) 96542  (d) 97643

10, 368, 386,638, 836 11, 20times

Exercise 1.2

1. (a) Place value= 60000, Face value=6 (b) Place value =800, Facevalue=8 {e] Place value =500, Facevalue =5
{d} Piace value = 30000, Face value=9 (@) Placevalue =600, Face value=6 f) Placevalue =70000, Face value=7
(g} Placevalue="5000, Facevalue=5 (h] Placevalue =2000, Face value=2

2. 1a) Fourlakh eighty six thousand nine hundred twenty one, (b} Five |akh elghty nine thousand seven hundred eight.

lc) Sevenlakhsixty seven thousand eight hundred ninetyone.  (d) Savenlakh eighty six thousand five hundred twenty nine.

(e} Sevenlakh ninety five thousand six hundred thirty eight, (f) Eightlakh twenty four thousand nine hundred five.

(g} Threelakh fifty eight thousand seven hundred sixty twao, {h} Nine lakh seventy six thousand four hundred twenty eight.
3. |a) Fourhundred eighty five thousand and five hundrad sisty seven,

(k) Four hundred eighty six thousand and five hundred twenty eight.

(e} Five million, elght hundred ninety two thousand and sixty elght,

id} Six million, four hundred twenty five thousand and eight hundred ninety five.

(2] Sixmillion, seven hundred fifty six thousand and two hundred forty three.

it} Siwmillion, tweo hundred fifty one thousand and three hundred fifty two.,

(g} Eight million, nine hundred farty eight thousand and eight hundred forty two.

th) Three million, four hundred sisty two thousand and five hundred forty eight,

4, (a) 60,57,521 {b) B2,23, 646 (c) 7,05, 22,396 (d) 65,427,378 (e) B7, 638,628
{f} 60,936,705 {g) 2,008, 938,472 5. (a) 10 (b} 1 (c} 100 (d} 100

Exarcise 1.3

1 (a) = {b) = e = (d) = ) = (f) >

2. (a) 35507,36105, 38170, 72791 (b) 1045621, 7384015, 32465502, 43565103, 98004865
(c) 1090405, 1245203, 2045629, 8420659, 74305709 (d) 15112011, 12450311, 40506080, 60050102, 70051121
{2) 3041029, 4352629, 70080405, 83400291, 983400974

3, la) 75200,6710, 5990, 5150 (b) 834280095, 284660011, 7642095, 2709472, 1004691
lc) 708059162, 8706512, BOS06TZ, 5426179, 3326594 (d) 5142125, 5040550, 4652112, 4495821, 4121127

(e) 98370521, 83462050, 73226459, 60402032, 54005906
Ravision Exercise
1. (a) (p(b) (iR} (e} (i) {d) (i) (ed (m}p  (f) (i} (&) (i)
2. (a) 410,519, 712,918, 1011 (b) B0OO0S, 8090, 9008, 9080, 9280  (c) 169,181,315,6592, 715 (d) 4008, 4028, 4598, 4800, 4828
3. (a) 978,467,355,6298,272 (b} 995,991,579,969,91% (c) 8175,7891,4258,3581,1985 (d) 7968, 7890, 7889, 7668, 7650
4. (a) Two hundred ninety five thousand and six hundred seventy eight,

{b) Four hundred eighty seven thousand and six hundred twenty one.
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ic) Four hundredten thousand and one hundred thirty five.
(d) Sixmillion, four hundred twenty five thousand and gight hundred ninety five.
te] Seventeen million, five hundred sixty three thousand and two hundred gighty nine.
i) Sixty eight millian, six hundred fifteen thousand and one.
5. la) Tenlakheighty three thousand seven hundred fifty six.
(b} Eighty lakh eighty one thousand nine hundred ninety nine.
ic) Minecrore eighty one lakh eighty eight thousand three hundred five.
(d} Seven crorefifty six lakh eighteen thousand eight hundred thirty.
(&) Twenty five lakh ninety three thousand two hundred forty seven.
if) Seven crore eighty ane lakh ninety two thousand three hundred forty eight.
Ch-2 Whole Numbers
Exercise 2.1
1. 10800 10801 10802 10803
2, 12000 11999 11938 3. 20
4, (a) 74 (b) 15000 {c) 101008 (d) 32545
5. (a) 179 (b) 354569 (c} 50000 (d) 297806
6. (a) 979isontheleftof 997; 997>979
ib) 92392 s antheleft0f 92032, 9239292932
{c) 320001 isontheleftof 320101; 320001<320101
(cf) 100045 |5 o0nthe left of 999949; 999948 > 100049
Revision Exercise
1. (a) (W) (b} (i) (e} Giv)  (d] (i) (e} (iv) {f) {iv)
2. 420chairs 3. 2250people 4. 380km 5.56s5weets 6. 30drums 7. Twinkle
Ch-3 Playing with Numbers
Exercise 3.1
L (a)ie (b330 (g1 {d} 5 (e} 32 {f} 132 (gt 4 {hj 36
Exercise 3.2
Lfc) () 2(a) (& 3 (b)ic) 4 (b) 5 (b)) 6(a) (B) (¢ 7 (@ (B) (o)
8. 507, 546,564,579, 588,591, 597,609, 639, 645
9, 2and4 10. Anumberisdivisibleby 18, ifthe sum of digits is divisible by 2 and 9.
Exercise 3.3
1. (a) 1,2,4,7,8,14,28,56 (b} 1,2,3,4,6,8,12,16,24,32,48,96 (e} 1,2,3,.6,13,26,39,78 (d) 1,2,4,11,22,44
le) 1,2,3,6,11,22,33,66 (f) 1,2,3,5/6,%,10,15,18,30,45,90
2. (a) 6,12,18,24,30 (b} 7,14,21, 28,35 (c) 9,18,27, 36,45
(d} 15, 30,45, 60, 75 {e) 23,46,69,92,115 (f} 37,74,111,148, 185
3. (&) 2X2A2N2KS (b} 3=43 {c} 2X2X2H2N3N3  (d) 5=28 e} 2X2X2H2N2X2  [f) 2x2x=59
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.. # Exercise 3.4

uP_ f 1. (b)) (f 2

Even Odd
a. B2,254 5
b. 260 3,45
C. 200 3
d. 1986 231
B 18,30 27
f. 16 29

Exercise 3.5
1. (&) Base=7, Power=6
2] Base =6, Power=5

(b Base =4, Power=7

3. (b)istwinprime
4. (6,11),(7,10),18,13},(9, 16} and (5, 14)
5. 5+13+37=55
6. (a) 13,23

(b) 23,43 fc) 13,43

{c) Base=12, Power=6 {d) Base=5, Power=8

if} Base=3,Pawer=0

2. (a) 10° (b) 10° @ 5%10°
Exercise 3.6
1. (a) 14 ib) 17 (c) 1 {d) 2 le] 1 (fy 1
2, (a) 240 (b} 3451 (c) 15640 {d) 510 (e) 1056 (fy 7770
3. HCF=9,LCM=18500 4. 17 5. 5040
Revision Exercise
1. (a) (i) (b) {iii) (c) {ii) (d) (i} )Gy (0 (=hi) {h) fiii) (i (i
2. (a) 43 ib) 10 lc) B {d) 15
3. [a) not ib) not fc) not {d) yes (2} yes (f) not 4, 1,2,41,82
5. Primenumbers =2357,11,13,17,18, 23,29 B. {3,5):05,7}:(11,13}
Compositenumbers =4,6,8,9,10,12, 14,15, 16, 18,20,21, 22,24, 25, 26,27, 28
7. la) 2 (b} 15 (e} 1 8. (36 16 9. HCF=3 10. LC.M=180
@ @ @ ®
i \m .#4'7&\
(3) (4) (2) (4}
= < %
Revision Test Paper-1 {.EJ Eﬁ' @} @
A, 1 (i) 2. i} 3G 4 (wh o 5 (1) 6. (i) 7. 4w & (I 8 (iv) 101}
B, 1. 7(LV.%.LC D,M) 2. unitdistance 3. number itself 4. Divisor 5. Zero.
€ 1 = 2. v 3 v 4, = 5. " B. v 7. % g = g, v 10. =
CH-4 Integers
Exercise 4.1
Lofa)> (b= (<  (d)<
{e) = (f) >
2. la) —140,-25,-12, +77,130
(b} =110,-1,0,+9,11
(e) -51,-7,0,810 (d) —40,-10,0,+20, +50 (&) —&5,-87,+10, 467
(f} =80,-70,-11,+50,110 (g} =76,55,83,99
3. (a) 701,77.0,-7,-107 (b} 10,9,0,-1,-10 {c) 78,55,0,-55,-75
(d} 110, +50,-55,-107 {e) 809, 607,~706,~708,-709
4, a5 ib) 6] le) =15 id} +10
5 (a) -2,-1,0,1,2,3,4 ib) 1,2,3,4,5 (c) -2,-1,0,1,2
(d) 0,1,2,3,4,5,6 ie) —4,-5,-6,—7.-8 (fy =7, —6.-5.4.-3,-2-110,12.3.4,567
6. (a) 11,12,13 (b} -1,-2,—3 {c) 1,2,3 7. laj-19 (b) O c] 1 (d) 1 (e} 13 fl 8
8 (a3 (b1t (0 (A1  (e)4 (fl 6
T T T T T T T T TT
9. a) {'] ; () Eo9l-8-7-6-5-4-3-2-1 0
( 012345678900 @ 01234567
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Exercise 4.2 ‘@

¥ ) [ o L
“1 T | L I B P = ] ] ] | 1 1 [
L@ 5. 012 34 (b} 7 6 -5 -4 -3 -2 -1 0
5 less 8 mare
S, TPV - L
c) @ €ST—T T T T T T T T1°?
= % 5 67 3 1 5 & 7 B 8 10 11

E-HBF{M (b} 11 7T

I SU1-10 BB <7 <6 =5 4 =3 g -1 0
(~6) + (-7) =—13

(c) 5 (d)

) < ﬂ

[
—— e —
Fod
e IY]
W
G
HD

T T T 1 > fl T T T T 1 T 1
6 -5 -4 -3-2-1 0 1 -12 -11-10 -9 -8 -7 -6 -5 4 =3 -2 -1 0O
(~6)+7=1 (<5} + {=7) =12
01 2 3 4 5 6 7 8 g1 2 3 4 5 © 7 8 g
B+0= g+9=9
3 (a)a (b} 415 {c) -9 {d} 331 e O (f} -295 (g) =1521 (h) =1450 (i) —335
4. a)—71 [b) +52 fc} +101 {d) —429 {e] +6127 (f) —5120
5. (a) 330 (b) 649 {c} O {d) 781 {e) 880
Exercise 4.3
1. (a) 7 (b) -3 {c) 32 (d) 1 le] 0 if) 4 (g) 1 (h) 19 (i) 2
2 (a) 26 (b) 155 {c} 5 {d) 0 ie] -6 {f) 195
3. la) = (b} = {c) = (d) = le] <
4, (a)-9%9 (b)-1 (e} 31000  (d) -1001 {e) 108 (f) =510 5. 14
6. (a) ¥ (b) x fc) ¥ (d) ¥ (e) ¥
Revision Exercise
1. {a) (i} (b i) (e} (ii) {d) i) (e) (iii} {f) i) (e} {i)
2. (a)-9,-8.-1.0, 9,10 (b} —199,-105,-B8, +77,+175 (e} —199,-100,-10,%9,+101 (d) —B8,-60, 50, +75, +77
3. (a) -6,-5-4-3,-2-1,01234,56 (b)-8-7-6-5-4-3-2 {c} 1.2.3,4,5,6,7,8,9 (d}-B.-7,—-6,-5,-4,3.-2.-1
4. (a) -8 (b) =50 fc) -1 {d) -89
5 more 7 mare

5. la) * {2}+5=3 (b " | *5 +7=7

2-18 123 6 1 2 3 4 56 7

10 less 10 less
. 1B P |
gg=*r oo r 1T rrt1 &1 1Tt T1- =T 1T 1 1 T 1T T 1T F 1. T -9-10==19
5 6 7 B8 9 10 11 12 12 14 15 -19-18-17 ~15-15-14-13-12=11-10 -9
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ii. .
. .’ -
p = LY
Lo S
‘a‘&:a}*!.‘"i;f > (b) < i >
. T T T 1. 1T T T T T T T 011
o 01 2 3 _4 5 -15-14-13-12~-11-10-9 B 7 -6 5 4 -3 -2 -1 O
SF|-3)=2 (-15)+5=-10
L
tci 4 e '[d] . e
] | ] 1 ] 1 | 1 | ] o ] | ] ] ] 1 | i
-11-10 -9 -8 7 =6 -5 =4 -3 =2 -1 0 -7 46 -5-4 3-2-1 0
0+ (-11) = =11 (<7} +7=0
7. (a) 0 {b) =10 (c) 11 (d) 100 (e) -59
8. (a) 55 (b) =127 (c) 4 {d) 4
9, |3 T T TT 11T > (b) & L 4 5
B, T - N o Sy | R 1 T L o o D T | 1 } | | | 1 1 | ] | I 1 -
ERTRATAL 2}151_“9532;'3 17-16-15 0 1 2 3 45 & 7 8 9 10 11 12 13 14
14-7=7
le] < ! T T T T T T T T 1 -
-1 0 1 2 3 4 56 7 8 9 10
-1-[-11)=10
| e
‘d}~||||||||:||||||1|||'
-18-17-16-15-14-13-12 =11-10 -9 -8 -7 =6 -5 =4 -3-2-1 0
-18 —{-13) =-5
10. (&}
11.(a) =101 (b) 98 (c) =2 (d) —11
Ch-5 Fraction
Exercise 5.1
1. (a), (b)and{d) 2. (a)u {b) L le) U (d) L (e) L (f) U
3, (a) P (b) P (e) P (d) | (e} | if 1
4, la) 6 (b} B (c) 4 {d) 20 (e} 56 ifl o
5 jlg {b) a2 [ 52 {d) e ( 23 (f 22
. |a 7 3 c} 5 17 el 7 J 5
25 6 23 76 &6 10
&. e b) — o dl = i g
(a) (b) 3 {c} = (d) = (e) = {f) 2
1
3
7. (a) € 1 Pt gt bt P >
Y 2 3 4 5 b 7R 100 [AT] 82
" - _:1 — _— - —_ ] r=—x i —
3 3 373 3 3°%3 33°°3 EHE !
14
5
(p) €t+H+—t—+— t 1 1 —t—t—t—t
012 3 4 5,67 8 910 11121301415
55 5SS § 55 5 55 §5G5|5|5
9
P b >
o 1 2 3 4 5 7 8 10
S S Sep Bas L o8 ue
2 2 2 2 2 3 S 5 | 2
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5 6
3 4
() P — 4 F > e} ety — - : : + -
1 3 0o 1 2 3 4 5 7 8
o = 3 Z=1 i E E:E = = — —m] — H = —=m3
i 3 3 3. |3l 3 4 4 4 4 4 4 4
7
5
(f) “ l::] t + T 4 T —— # 1 + e
1 2 3 4 5 L 7 8 2 10
- = Z = ==1= [=| = = —==2
5 5 L 5 5 5 J 5 5 5
8. (b}, {c), (a)and(f)
2 a 3 1 3
9. (&= (b) = (el = {d) = e} = (f =
g G 4 3 4
Exercise 5.2
2 3 5 6 3 El 13
1 (a) 2 (b) — fe) 89— {d) — (e) = {f) — (g) 1-— (h) &8—
3 5 g 7 4 8 15
aow b g o BB 83
i} 5— (i) a— (ki 1—
18 B4 180
=5 1 1? 21 3 1 5 =
2. (a) 3 (k) 2 (c) 2 {d) 3 (e) 5 {f) 12 (&) e (h) 20
7 ) 4
i6— () 1— (k) —
12 20 35
3 13 1 7 3
3. (8- (b — (e} 7= (d) 8- e)13  (f) 8- gl — (h) 8
5 21 5 & 8
3 3 13
4. Ramesh, 25— minutes 5o 1—in B — 7. 3—km
5 20 2 B&
Exercise 5.3
a5 3 60 15 3 58
1 (a) — b) = e} — (d) — (e) 1 (f) 3— (&) 2a- (h) —
81 & 77 17 16 7 63
2. la) Improper {b) Improper (¢} Proper (d) Improper (e} Proper (f} Proper
3 =] 3 L G 3 5 1
3. (a1 b) — (¢} 1— {d) — {e) — (f 1- (g} — thh — lil— i) —
A0 10 4 91 ] 11 20 49 20
Exercise 5.4
13 10 1 i
L (&) . Hﬂg le} 2 d 3 (el g
dlk B?F I?Sk 23 321
2. a 3. Pradeep 4. ¥ 630 5. g 6 2 7 4 8 % 2
Revision Exercise
1. (a) (i) (b} (iii) (e} liv) {d} (i) (e} (i) () (i) (e} (i) {h) {iii)
i 6 9 12 15 i 12 18 24 30 i 22 33 44 55 ) 30 45 &0 75
v a S L o |: _—— J ] f
16 24 32 40 14 21 28 35 26 39 52 65 351768 8
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o> YA
é ”. te) 4 6 8 10 () 10 15 20 25 14 21 28 35 10 15 20 25
i 14 21 28 35 16 24 32 40 26 39 52 65 1421 28 '35
bl
. m3? w2 @ 12 e) 128 i 286
40 E 12 3 455 323
13 1 5
4 (a) 2 (b) 5 ) 3 (@) 31 le) 51 w1 5.35/ 6.9gm 7. 22
7 9 10 B3 3 G
Ch-& Decimal
Exarcise bl
1 (a) = (b} = [c) = (d) = (e} < {fl = gl = (h) =
2. (a) 0.777,7.77,77.9,7770 {b) 0.07,0.17,7.007,7.117 (e} 2.0,2.01,2.1, 2.25
{d) 2.657,26.5,26.54, 26.57 (e} 7.19,7.39,17.308, 17.390 (f) 1.434,1.617,1.712,1.999
3. (a) 0.56,0.31,0.010,0.098 (b} 34.2,34.1,34.02,34.01 (c) 1311,3111.1,311.11.1.131
(d) 0.67,0.536,0.4,0.112 (e} 88.2,89.1,89.02, 89.01 (f} 211.2,21.12,2.112,0.221
8. (a) 2.300,4.340,5.212 (b} 0.200,30.270,30.275 c) 25.500,25.550,0.255
(d) 9.050, 2,500, 2.533 (e} 456.300, 4,560, 4.356 (f) 1.1m,1.1m%1.111
5. (3) 5 Dl CE (@) o 22 15
27 4723 L2111 117
(&) T {h} 100 (i} 1000 {1 =
6. (a) 0.23 (b) 23.5 fc) 2.469 {d) 0.5 (e) 22.11 if) 13.1 g} 3.9 {h) 2.008 (i) Q.45 (j) 0.89
?EB-G?EE 54-1354 2;!5-225 EE-GBE E-ICIB 413-0418
7@ qo00 © 100 © 100 " 9 100 LT M t000
£=ﬂﬂ?2 h ﬁ=13ﬂﬂ i EID? Ezﬂz'ﬁ
['3] 1000 (h) 1000 i) 100 i 100
Exercise 6.2
1. (3) 11.8 (b) 3.1 (c) 1165.0° (d) 160.19 (e} 23.463 (f) 4.81 lg) 95.345 (h) 4.825 (i) 235.80
2. (a) 74.010 (b} 2.55 (c) 91.261 (d) 0.995 (e} 0205  (f) 328.268 (g) 608.364 (h) 852.65
3. (a) 2.7 (b) 126.196 |[c) 2.761 {d) 100.2 (e} 0.01 (fy 32.195 (g} 33.033 (h) 2.447 {i) 2.2
4, 2.625
Exércise 6.3
1. (a) 1.32 (b) 635.4 (¢) 7209 (d) 1820.3 {e) 0.5 (f} 15211.5
lg) 244.388 (h) 3:1152 (i} 152.0754 {j} 7.508081 (k) 85.809364 (I} 2525.8528
2. la) 53 |b) 1.2 lc] 36.419 (d) 0.00001 (e) 217 {f) 0.010101 {g) L28 (h) 3.45
Revision Exercise
1. (&) (iv) (b} (i) (e} (i) (d) (iii) fe) (i) {f) {iii) (g} (i)
2. (a) > {b) > (e} = (d) < (e} < {fl > {B) < (h) =
3. (a) 0.32 (b) D.0235 (¢) 2008  (d)22.11 (e} 3.1 {f) 039 (g) 20.09 (k) 0.045
4, (a) 128 (b} 0.6 (c) 0.625  (d) 3.8 (e} 2.08 {f) 7.16 {g) 70.25  (h) 0.45
5. (a) 109 (b} 8.370926 (c) 8.32425 (d) 2.235129 (e} 1235
(f) 2895 (g} 4269174 (h) 9890 (i) 21230 (}) 8531
6. (a) 3.31 (b) 1.254 (g} 3.45 (d) 2.17 (¢) 3.6419 () 0.010101
Revision Test Paper-l|
A 1. (iil) 2.0 3 (W) 4 (v S () & (W) 7 () 8 (W) 9. (H) 10, (i)
B, 1. value 2. unlike 3. greater 4. decimalpart 5 1
C1L~¥ 2% 3v 4AY¥ 5¥ &Y 7 8 ¥ 9. v  10.%
Mode| Test Paper-|
Section-A.
1, 76941 2, 1001 3, (a) 77 () 77 4. Difference between the sums of alternate digits
17-17 =0, 50 701659803 |5 divisible by 11.
5. LCM=180 B, (i} DCXEXVID () LXK
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3 1 9 4 3 8 ‘Q .
7. —kg 8. 23— km g, (i) Fb—— i) 1004+70+54+ —+ — 3
5 4 Jo 100 10 100 i ) %
10.-14,~13,-12,-11and—6,~7,-8,-9 —+320 -
Section-B. F 0o
1L }. i . _9- . Theseare not equivalent fractions Sum= 1-—
12 1: 13 Ui 1112 14 5> 15 o e 2
= ind = 4 18 18 18 18
Section-C.
16. ¥ 895 17.54-29 18.1(1) 0.753 (i} 1.0
Ch-7 Introduction to Algebra
Exercise; 7.1
1. (a) 3n+1,where n=numberof squares ib) 37 2. 3s,wheres=side 3. (a) P=4s (b} P=2{l+h)
4. (a) m+n (b} le) (d} x=105 (e} n+422 f] kp
5. D=25r,wherer=no, of rcoms D=Total no of desks
& (a) 4 (b} &b 7. (3) ®eutnex [b) wextntnsnsn+n
Revision Exorcise
L (a) (i) (b) (iv) [e} (ii) {d) {iii) {e) {iii) (f} (i) () {iv)
2. 12 3. brother'sage =20 years, father'sage =42 years 4, la) Bx=1840 (b} 3m+ 100 =400
5, la) 3p {b) 5x
Ch-8 Ratio and Proportion
Exarcised.1
1. 7:3 2. (a) 20:1 {b) 10:3 fe) 1:10 (d} 180:1
3, (a) 6:10,9:15 |b) 42:62,63:93 {c} 34:164,51:246 (d} 30:120,45: 180 4. 6.7
5. (a) T9<10:12 |b) 3:5=5:7 (€} 3:4<5:6 (d) 13:17<351:189
6. (a) 7:12 (b) 19:14 (¢} 16:11 7. (a) 3:25 (b) 3:28
B. l(a) 21:28:24 (b} 14:35:45 () 19:21:7 9. 89
10.(a) 101:115 {b) 115:216 (¢} 101:216
11.{a) 9:10 {b) 1:10 {c} 5:13 (d) 40:19 {e) 6:1 (fy 1:20 lg) 15:73 {h} 2:7
1273081, ¥2844 13.{a) 27:50 (b} 23:50 14. Boys =620, Girls=930 15. Cadmiam=21g, Gold=279
Exercise 8.2
1. (a) not (b} yes, middle=48x70=3360 extreme=32x105=3360
(c] not {d) yes, middle = 6526 =390, extreme = 39=10 =390
2. (a) No (b) Yes e} Yes (d) Yes 3. (a)r=7 (b r=35 lc) r=20 id) r=10
4. yes, 1:3::1:3 5. yes,
Exercise 8.3
1. $123.75 2, 36kg 3, ¥209.93 4. (i) 9hours (i) 420km
5. 20125 6. ¥328 7. 1365items 8. T2520
Revision Exercise
1. (a) (iv) (b} 1i) {<) {il) {d) {iv) (e} (i) (£} (1) () (i} {hy i)
2. 325km 3. T 13500 4, (a) 3:10 (b} 1:10 (c) 4:375 {d) 3:365
5. Ranjan=Y36,270; Tapan=7<48, 360 6 43 T. a=1a 8, 35° 54" g, T160 10. 45 minutes
Ch-9 Basic Geometrical Ideas

Exercise 9.1

1. (a) (k) (el {d) %
A————a p./0 ‘\ l
D 3
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3, (a) 28cm (b} 1.2 inch ic) 20mm 4, (a) ABC ib) A,B,C,D,E 5 Infinite
6. No 7. (a) False (b} False {c) True {d) False () False
if} True g} False (R} False
8 (a)XT  (B)PS  (c) (XT,DS),(XD,TS) (d) (X5,DT)
Exercise 9.2
1. (a) open ib] close ic) open {d) close (e} close [f] close
2. (a) not (b} yes (c) not (d) yes (e} not 3. d-/-t:?

4, |a) Opencurve: Thecurvesthatdonotstartand end at the same point are called open curves,
ib) Simple curve : A curve that does not cross itself is called simple curve.
le) Close curve :The curves that start and end at the same point are called closed curves.
{d} Exterior of @ triangle : All the points outside the triangle are the exterior of the triangle.

Rewision Exercise

1. (a) (i) {b) (iii) () {ii) {d) {ii) (e} {i) (F) (i} (&) (iv)
3. (a) False (b} True (c} True {d) False
4, ﬂaiﬁﬁ (b} none le) ®Y,TL {d) 0K, O OT, 0L, OM {e) OTY, OML ifi B (gl A

5. {a) Twoor more lines thatmeet at a point are called intersecting lines.
(b} Diameter is the longest chord of the circle,
i) Mo, atriangle does not have a diagonal.

(d) Arcisapartofacircle. Chord is a line segment joining any two point an the circle.
Revision Test Paper-ill

A, 1. (i) 2. () 30 i) 4. (i) 5. (iv) 6. (c} 7. i) 8 ) 8. {ii) 10. (i)
B. 1. simplecurve 2. 90° 3. twa 4. :: 5.0ne

€1, ¢ 2. v 3 = 4. v 8. v b.. = 7. 0% : - 1 4 10. =

Ch-10Understanding Elementary Shapes

Exercise 10.1
1. Doityourself 2. AB=CD 3. Alinesegmentisapartofaline. Ithas two ends points and a definite length,
4. i} AB,BC,AC,AD,AE, BE, BD,ED, CD (i) AB, BC, CD, DE, EF, FA

liii) AR, AE, AF, AC, BC, BF, BD, CE, CD, FE, FD, DE {iv) OR, 0Q, OR, PR, PO, QR, 0D, OC, OB, DA, DC, DB, DA, CB, CA, BA
(v) AB,AC, BC,PO, PR, OR
5. Thethickness of aruler may cause difficulties in reading of the marks on it, This problem can be avoided by using a divider,

6. (a) 10 (b} 10 c) 10 id) 10 7. Doityourself

Exerci-:relm.z s i

1. (a) a ib) 3 ic) 7 2. (a) Zrightangles ib) 1rightangle {c) 2rightangles
3. (a) 180° (b} 90* tc) 1807 4. (a) stopath (b} stopat12 ic) stopath

E. la) 1rightangle (b} 1right angle (e} Lirightangle (d} 2right angles
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Exercise 10.3

stapatl

1. Doityourself

2. (a) acuteangle
if} reflexangle

3. (a) acuteangle

(d) acute angle

4. (a) £AOC, ZBOD, ZCOE, £DOF
(d) £AOD, £BOE, £COF, £DOG
{ii} (B)

5. {iy )
Exercise 10.4
1, (a) 55°
2, (a) 45"
3. (a) A=135", B=90"

acute

5. la) straight

6. (a) Doityourself
7. 2Q, P=55",
Exercise 10.5

1. Doityourself

2, la) Yes ib) Na
3. (3 F {b) F
4. (a) ¥ (b} ¥

Exercise 10.6

ib) stopat?

{b) reflex angle

{g) obtuse angle

{b} right angle

(e} obtuse angle

(b}
(e)
(iii} {e) {iv)
{b) 110°
{b) 135"
(b} A=90" B=180° 4,
{b) obtuse

(b} Doityourself

abtuse

Q=85"

(c) DE,CE
e T

(c) *

{c) stopat9

ic) obtuseanghe
(h) reflexangle
{c) acute angle

(f) straight angle

(d) acute angle

[i} acuteangle

() obtuse angle

(] obtuseangle

£A0DB, £BOC, £C0D, ZDOE {c) £AOE, ZBOF, £C0OG, £DOH
ZAOF, £BOG, £C0H, £D0A
(d) {v) <) {vi) (a)
(c) a0* 5551250550
(e} 90"  right {d) 90* right (e) 225%ar 135" obtuse (f) 180"
(a) F {b) F ey T (d) T
(c) obtuse id} acute {e] acute
(d} (i} Yes {ii} No [iii}  Yes
{d} F fe) T

5. B0°,90% 30"and 45° 90" 45°, Thay have a common angle of 90°,

1. (a) Trangle: Athreesides polygon iscalled a triangle. The sum of the three angles of a triangle is always 180°.

(b} Scalenetriangle : Atriangle having all three sides unequal Is called scalenie triangle.

le) Right-angled triangle: Ifanyoneangleinatriangle s a right angle then the trlangle is called right-angled triangle.

(d} Egquilateraltriangle : A triangle having all the three sides equal in length s called equilateral triangle.

le) Isosceles triangle ; A triangle which has two sides of equal length is called isosceles triangle,

2. la) Scalene
le) lsosceles

3. (a) C=55"

id) Scalene triangle
5. (i) () (i) (e)

Exercise 10.7

1. (a) because,allthesides areegual.

(d) because, these all have four sides.

2 (3T (b) F
Mathematics-6
' ? ~ B

(b} R=45"
(a) Right-angled triangle

{b) Scalene
{f] Equilateral
(c) F=10°

(c) Equilateral
lg) Scalene
{d) £=85"

(b} lsosceles Acute-angledtriangle

le) Eguilateral triangle

(iii) (b) {iv) (g)

) T (d) T
" Bw' R

(v} {a) fwi}c)

(b} because opposite sides are equal.

(e} F T

(d) lsosceles
(h) lsosceles
(e} R=607

() Scalenetriangle

(wii] (d)

(e} because, it has pairs of 2 parallel.

If) C=60"

{c] because, allthe angles are 90°.
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4. (a) Pentagon {b} Square {c) Quadrilateral (d) Trapezium (e} Triangle if] Octagan
Revision Exercise
1 {a) (i) (b) (il fc) (i (d) {iv) (e} {iv) () fiv) (g) (i) (h) (il
2. (i} AB,BC,CD,DE,EF,FG,GH, HA, AC, CE, £G, GA, BF, HD (Il} OA, OB, OC, OD, OF, OF
{iii} AB, BC, CA, AD, AF, F8, BD, BE, DC, CE, CF, EA (iv) AB, BC, CD, DE, EF, FA
(v} PC, QR RP, DE, EFFD
3. (a) acute (b} obtuse (c) reflex {d) obtuse (e} reflex {f] reflex
g) acute (R} obtuse i} obtuse {j] obtuse (k) acute 1 reflex
4. |a) C=45 {b) R=45% lc] £=65 (d) C=60 (e} R=47
8. (a) Right-angled triangle (b} Isosceles Acute-angled triangle (c) Scalenetriangle
{d) Scalenetriangle le) Equilateraltriangle
Ch-11 Mensuration
Exercise11.1
1. (a) 25cm (b} 19cm {e) 36cm {iv) 30cm e} 24cm
2. 2366m 3. 150¢em 4, 75¢em 5. Ramesh, 340m 6. 9m
7. (a) 46m (b) 3m40em (c) 157 m {d) 7m5S0em e} SmS50ecm (f} 2m84dcm
8. (a) T2Zm (k) 20m c) 5m d) 4m20cm {e) 2m8dcm (f} 18m
9. (a) 32cm (b} 24cm
Exercise 11.2
1. (a) 40cm’ {b) 216cm’ @ 369.75m'  (d) B3Zcm' (e} 1680m’ 2. 17m
3. 24m 4. 14m’ 5. (a) 64cm’ (b) 289em” (¢} 25m’ (d) 441 m’
6. 45’14 7. Costoffencing= ¥ 1080 Costofturfing= £31500 8. Areawill not be change:
Revision Exercise
1. (a) (v} (b} {iii) (c) (i) {d) (1) {e}ti) {f) (i) (g) (i)
2. (a) 2am (b) 2Bem 3. 200cm 4. 100cm 5. 320m 6. 2625cm’ 7. 2Zcm 8. 15m60cm
Ch-12 Data Handling
Exercise12.1
L Name of Software Computer System Tally Marks
Java 10 M I
Acrobat 7 M
C++ 8 il
2. 25,27,29 35, 38,40,45,47,52, 54
(i) 25years (i) fiveteachers
'v EE B 2 inn x.n R ol m
Wt = g g, b % .t? <+ = Fa B &

® .
# Exercise 10.8

#

*

1. (a) Pentagon
if) Heptagon

{b) Quadrilateral (e
{g] Nenagon

(k) Hexagon

) Hexagon

3. |a) Acircleis nota polygon because, it does not have straight sides.

{b) Itis nota polygon because, itis not aclosed figure.

(d} ltis nota polygon because, ithasacurve line.

id} Pentagon

2. (a) (e} (d) ) (R (k)

{e) Octagon

(c) Htisapolygon

22m
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3. | Marks No. of Student Tally marks 2 %
17 a il Q .t
20 4 il
24 3 Il
16 1 |
15 2 Il
12 1 |
i0 ’) Il
7 1 |
18 1 |
19 1 |
Total students 20
Revision Exercise
1. {a) (ii) (b} {iv) ic) (i) id} {iv} () {iv} {f] i)
2. Doityourself
3. Maney (in 7) No. of students Tally marks
150 5 T
250 3 I
145 5 T
122 1 |
160 2 Il
175 2 I
200 1 |
230 1 |

Revision Test Paper-IV

Ao L () 2 (i) 3 (i) 4 ) 5. (i) 6o (i) .1 & (i) 9. {(wy  10.0)
B. 1. geometry 2 10 3 Bdom 4. zero 5. primary

C 1l x 2. x 3 x 4 « 5 x 6. X 7. x B ~ 9 ¥ 100 v

Model Test Paper-2

Section-A

1. x=135 2. (&) 5273 tb) 1371

3, £ABC, £EBC, ZDBC,
ZABE, ZABD, ZEBD

4, 5. 70m 6. 4375 7. 1915

1
4
Mathematics-6
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. ’9. 8, Ewery triangle has three medians but only one centroid. Medians are line segments but centroid is a point where the three medians

;“ bisect eachother,

' 9. 90" and 30°, 10, 4rm 50¢m

bl
Section-B
12.56m 13.x=13
14.(a) OB, 0D, OE, OG, OI, O
(c) AC,FH
15. Doityourself,

11. Doit yourself

Section-C
16. [a) x=4
138,

(b} x=4

500

(b} BG, DI, El
(d) o

17. Doityourself

450

400

350

300

250

200

150

100

50

Sehwag

Gautam

v

irat

Raina

Players

Dhaoni

Yuvraj

v

Mathematics-6

-

¥

=9

Ly

'3
. 4



