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FOREWORD

The Punjab School Education Board has been continuously engaged
in developing svllabi, producing and renewing text books according 1o the
changing educational needs qi the state and national level,

This book has been developed in accordance to the guidelines of
National Curriculum Framework (NCF) 2005 and PCF 2013, after careful
deliberations in workshops involving experienced teachers and experts
Sfrom the board and field as well. All efforts have been made to make this
book interesting with the help of activities and coloured figires. This book
has been prepared with the joint efforts of subject experts of Board, SCERT
and experienced feachers/experts of mathematics, Board is thankful fo all
of them.

The authors have tried their best to ensure thar the featment,
presentation and style of the book in hand are in accordance with the
mental level of the students of class VI The topics, contents and examples
in the book have been framed in accordance with the situations existing
in the young learner’s environment. A number of activities have been
suggested in every lesson. These may be modified, keeping in view the
availability of local resources and real life situations of the learners.

I hope the studenis will find rthis book very useful and interesting.
The Board will be grateful for suggestions from the field for further
improvement of the book.

Chairman

Punjab School Education Board
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SYMBOLS AND THEIR MEANING

= So/Therefore
= Because
= = Implies
> = Greater than
< = Less than
[ = Parallel
i = Perpendicular
A = Triangle
L = Angle
= Ratio
= Proportion
i.e = id est (that 1s)
e.g. = exempli gratia (for example)

efc. — Et cetera (the rest of same type)



REVISION OF FUNDAMENTAL
OPERATIONS (+, —, X, +)

Before building a strong and beautiful structire it is always good to test its foundation, on which
that structure is supposed to stand. With same motive, in this chapter, Let us strengthen our previous
knowledge and remove deficiency if any,

émewi.sg (Addition) |

Addition (+)
I. Solve the following:

(a) 5999 (b) 5219 (c) 2009
+ 1233 + 3899 + 7788
(d) 112 (e} 3480 (D 506
+ 2709 + 4306 + 909
2. Fill boxes operating as directed:

(a) 305+ 289 =

(b) 2186 + 476

() 332+4097 +81 =

(dy T7TT+TTNT+TIT+TT T =

3. Fillempty boxes:

(@ 4 93 b 2 6 36 (c) 3 9
+309 +59 9 + 6 % &
g1z [J2 3] 2 6 I

4. Fill empty boxes operating as directed:
(@ 2017+928+74 = 3 I 9
by 5077+5337+98 =7 1
(c) 3344 +403+37 =[JJ18 4

1



un
:

[

In a cricket match Virai scored 129 runs and Dhawan scored 97 runs. How many runs are
made by both of them together.

éxgmg (Subtraction) I

Solve the following:

(a) 332 (b) 643 (c) 912
-289 478 —289

(d) 604 (e} 7800 (fy 10000
—467 —471 —94909

Solve the following:

a) 795199 B

(B) 996 —848 = e,

() 776 —499 = R

Fill empty boxes :

@ 4 [16 m 316 8 @ 3 [ 6 0
-2 7] - (7 45 -1 8 9 4

J1 27 1_6 []3 0 2 6

196 litre of water has been used out of tank having 807 litre waier, How much water has
been left in tank?

Seolve the following:

(a} 2048 + 3088 — 4017 = S
(b 48+37-23+49-63 = .o
) =-103+63+36-37+209= .iiiiiiiiniiinins

éxgwj‘gg (Multiplication) |

Fill in the blanks :
fa) Tx0 = by 6x1 B AL
@ 9x%x1 = . ) TISATHL = oo

2
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()

963 x0 = o M) 23247 w0 32.= o

(g Ix1 = e M 0x0 = ..

Fill in the blanks:

(@ 20x30 = i (b) 40x300 =

(€} 40 % 2000= ..., (d) 90 x 9000 =

(e) BOOx 700 = ... O 12x200 =

@ 8x11000 = ......... b 7x1200 =

(@ 309 (b) 567 (cy 407 (d) 165
®x 42 % 56 x 43 x 14

Isha saves ¥ 48290 every month, How much money will she have after 2 years ?
Surinder bought 15346 chairs for auditorium, If each chair costs F398. How much money

did Surinder paid?

A milk booth sells 448 litres of milk daily. How many liwes of milk will it sell in 4 weeks?
Multiply :

(a) 3125 x 533 (b) 2391 x 236

(c) 4332 x 805 (d) 9219 x 78

() 473 %999 D 234 x11
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éxng:fg (Division) I

1. Fillinthe blanks

T R S I R s i v S N
@ Ve = s AT s
o) B = s o S —
@ 0+99999 = ... B s +35 =0

@ 87450 % o =1 G 8129+ ...= 8129

2. Find quotient and remainder for the following :
(@) 1652 +7 (b) 5893 + 6 (c) 7406 + 6
(d) 11982 =5 (e) 28359+ 12 (B 12321 + 11
3. Solve the following (Find Quotient and Reminder)
(a) 714 +7 (b) 618 + 6 (c) 2416 + 8
(d) 142114 =7 (e) 1384 =6 () 17126 + 8
(g 2107+9 (hy 3046 =13 () 27661 + 12

4. Fill empty boxes: (Remember : Dividend = Divisor x Quotient + Remainder)

Dividend Divisor Quotient Reminder
Example 138 11 12 6
(a) 158 13 12 1
(b) 2168 [ 135 8
(c) 1689 14 ] 0
(d) 1414 14 ] 0
(e} 90 1] 12 6
5. Divide the largest 3-digit number by the largest 2 digit number and find the quotient and

remainder,

6. A factory manufactured 936243 clips in 21 days. How many clips are manufactured in one day?

4



ANSWER KEY

Exercise (Addition)

1. (a8 7232 (by 9118 (c) 9797 (d) 2821 (e) 7792
2. (a) 594 (b) 2662 (c) 4510 (d) 86415
3 (@ 0 b) 3,5 @ 1.6.7
4. (@ 0,1 b) 5,2 © 3,7
5 226 runs
Exercise (Subtraction)
1. (a) 243 (by 165 (c) 623 (d) 137 (c) 7329
2. {a) 596 (b) 148 L) 277
3 (@ 4 0 6 by 3 3 6 8 € 31 60
-2 7 9 -1 7 4 5 -2 8 9 4
127 16 2 3 0266
4. 611 litre
5 (@ 1119 (b} 48 (cy 228
Exercise (Multiplication)
1. (@ 0 by 6 (€ 9 (d) 71547
e 0 ) 0 (2 1 (h) 0
2. (1) 600 (b) 12000  (c) 80000  (d) 810000
(e} 560000 (H 2400 (g} 88000  (h) 8400
3. (a) 12978 (b) 31752 (c) 17501 (d) 2310
4 () Bx5 =40 () 9x4 = 36
ExT =56 OxE = 72
Ex 13 = 104 9x 10= 90
Ex6 =48 O9x13= 117
8x15 =120 Ox16= 144
8x 16 = 128 9x 18= l62
@ 2x7 =14 ) 12x6= 72

5

) 1415
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2x5 =10 12x2= 24

2x11 =22 12x9= 108
2x0 =0 12x 8= 96
2% 13 =26 12x 5= 60
2% 17 = 34 12x3= 36
5. T11,58,960
6. T61,07.708
7. 12544 litre
8. (a) 1665625 (b) 564276 (c) 3487260
(dy 719082 (e} 472527 H 2574

Exercise (Division)

1. {a) 725 M 1 © 0 (d) 823
() 1 0 0 () 0 (h) O
@ 87450 () I
2. {a Q=236;R=0 () Q=982 ;R=1
€0 Q=1234;R=2 (d) Q=2396;R=2
@ Q=2363:R=3 ) Q=1120;R =1
3 (@ Q=10:R=0 B Q=103;R=0 (© Q=30LR=0
d Q=20302;R=0 () Q=230;R=4 M 0Q=2140R=6
(8 Q=23R=1 () Q=234:R=4 @ Q=2305:R=1
4. (@ 2 by 16 €y 120
(dy 101 e 7
5. Q=10;:R=9
6. 44583 clips

ODO

&
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KNOWING OUR NUMBERS

Qg

Objectives

ot
-

In this chapter you will learn

(i) Toread and write numbers in Indian as well as International system of Numeration.
(i) Tosolve day 10 day life practical mathematical problems.
(i) To perform basic operations on numbers and adopt them in routine life.
(iv) Tomake comparison between numbers.
{v) To use Brackets while solving mathematical problems.

(vi) Touse Roman numeration system along with Hindu Arabic system of Numeration.

1.1 Introduction

We have enjoyed working with numbers in our previous classes. We have added, subtracted,
multiplied and divided them. We also looked for patterns in number sequences and done many other
interesting things with numbers. In this chapter we shall move forward on such interesting things with
a bit of review and revision as well.

1.2 Few Basic terms

* Natural Numbers : Since our childhood, we are using numbers 1, 2, 3,4, 5, ... el o
count and calculate. These counting numbers are called natural numbers. Whatever, there is in na-
ture, we count with these numbers, hence they are called both Counting Numbers as well as
Natural Numbers.

« Smallest or first Natural Numberis *1°.
* By adding | o any natmral number we can get next natural number,
+ There is no largest natural mumber.
+ Setof natural numbers is represented by “N'.
# Digits : To represent any number, we uge ten symbols 0, 1,2, 3,4, 5,6, 7, 8 and 9. These
ten symbols are called digits.



1.3 Comparing Numbers

While comparing two numbers, we have to remember the following steps :

Step 1

Step 2
(a)

(b)

(©
(d)

: If the number of digits in the given numbers are not same, then the number with less
number of digits will be smaller.

: If the number of digits in both the numbers are same then.

First compare the digits at the first place from the left. The number with the greater digil is
greater than the other number.

If the numbers have same digits al the first place, then compare the digits at the second
place from left. The number with the greater digit is the greater one.

Continue the process till you get unequal digit at the corresponding place.
Apply the same process while comparing more than two numbers.

Example 1 : Compare the following

(a) 235 and 1023
(b) 47321 and 39874
(©) 56398 and 56412

Solutions :

(a)

(b)

(©)

235 is the three digit number and 1023 is the four digit number So, number with more
digits is greater.
Therefore 1023 is greater than 235.

47321 is a five digit number. @ 7321 j)gam

39874 is also a five digit number. | 4=3

Compare the first digit from left side of both numbers. We observe these are 4 and 3 and
4>3

¢ 10 - Shre
Therefore 47321 is greater than 39874. o
56398 is a five digit number 56398 5 6@12
56412 s also a five digil number. ——{3<4 |—

We observe that [irst two digits from left side of both numbers are sare. Both number
start with 56.

Third digit from left side is different in both numbers and that are 3 and 4. and 3 < 4.
Therefore 56412 is greater than 56398.

Example 2:  Find the greatest and smallest among following numbers:

Solution :

1903, 9301, 1930, 9031, 9310
All the given numbers:
1903, 9301, 1930, 9031, 9310 are four digit numbers.

Let us examine the digit on extreme left side of each number.

)



First digit on the left side of two numbers is | and the first digit on the left side of
other number is 9.

Smaller number will be observed between 1903 and 1930. And the greater number will be
observed among 9301, 9031 and 9310. Then by observing second and third digit trom lett side we
conclude that 1903 is the smallest and the 9310 is the greatest number.

1.3.1 Making Differeni numbers by shifting digits

Think about it, if the digits are shifted from one place to other in a number. Let us have an
example 327. We can [rame six dilferent numbers (including 327) by just shifting of digits.

For Example : 327, 372, 237, 273,732,723

* Among these six numbers can you identify the largest and smallest number?

* Try 1o write all possible three digit numbers using digits 2, 3 and 5.

*Try to write all possible four digit numbers by using digits 3, 3, 7, 9 also, without repeating
any digit. Write the greatest and smallest number among them.
1.3.2 Ascending (Increasing) and Descending (Decreasing) order.

Ascending order means the arrangement of numbers from the smallest to the greatest.

Descending

Descending order means the arrangement of numbers from the greatest to the smallest.
Example 3. Arrange the numbers in ascending order 653, 1135, 47629, 2546, 7320

Solution : The 3-digit number is the smallest number and the 5-digit number is the greatest
number in the given numbers, number next 10 the smallest number 18 1135, the next
4-digit number is 2546 followed by 7320.

Agcending order of given numbers is 653, 1135, 2546, 7320, 47629.

Fxample 4.  Use the given digits without repetition and make the greatest and smallest 4
digit number.

(@ 2,3, 1,7 (b} 4,9,0,2
Solution : (a) Digiistobe usedare 2,3, 1,7
Let us first arrange these digits
in ascending or descending order ag per your choice.
Ascending order: 1,2,37

2



(b)

Now greaiesi 4 digit number with these digits = 7321
and the smallest 4 digit number with these digits = 1237

Given digits are 4, 9,0, 2

Let us arrange in ascending order =0, 2, 4.9

Now Greatest 4 digit number with these given digits
Now smallest 4 digits number with thege given digits

9420)
2049

Ls"‘-\F" Be Careful students 0249 is not the 4 digit number, because zero is not significant
y & # v
N - when it occupies the extreme left position. Here 0249 is the 3 digit number,

Example 5.

Solation :

Using any one digit twice make the greatest and smallest 4 digit number.

(a)
(a)

(b)

52,8 by 7,0,2

Digiis given are 3, 2, §

Letus arrange them in ascending order as 2, 5, 8
Greatest 4 digit number repeating one digit = 8852
(We shall repeat the digit with highest face

value i.e. 8}

Smallest 4 digit number repeating one digit = 2258
(We shall repeat the digit with lowest face

value)

Digits given are 7.. 0, 2

Let us arrange them in ascending order as (), 2, 7
Greatest 4 digit number repeating one digit = 7720
(We shall repeat the digit with highest face

valuei.e. 7)

Smallest 4 digit number repeating one digit = 2007

(We shall repeat the digit with lowest face value i.e (), but we can't place zero

al extreme left place)

1.3.3 Place valoe and face valoe

The place value of a digit depends on its position, whereas the face value does not depend on
its position. For example in the number 9678, the face value of 8 is 8. Similarly the face value of 7,
6 and 9 are also 7, 6 and 9 respectively.

However when we are concerned with place value.

The digit 8 has the place value = 8x1=38§
The digit 7 has the place value
The digit 6 has the place value

]

[

(8 lies at units place)
T 10 =70 (7 hes at tens place)
6 x 100 = 600 (6 lics at hundreds place)



The digit @ has the place value = 9 x 1000 = 9000 (9 lies at thousands place)

In expanded form 9678 will be writien as

9678 =9x 1000 +6x 100 +T7x 10+8 %1

Itis evident from this that a number is the sum of the place values of all its digits.
Place value of a digit = Face value x Position value

It is to be noted that position values of unirs, tens, hundreds, thousands, ten thousands, lakhs
and s0 on..... are respectively 1, 10, 100, 1000, 10000, 100000. ..... and so on.

Place value of 0 is 0 itself, where ever it may be.
PR .
'f*m
C'
AC TIVITY

Students! Let us play with numbers. e

Draw concentric circles on a card board (as shown) or on , ”f;““ﬂw;??\\\
ground. With marker wrile unit, tens, hundreds, thousands, ten thou- L
sands and so0 on....

Have some marbles and be ready to play. Throw these Inarhlﬂs
gently on the ¢ard board with number circles,

Let us suppose that the marbles settle themselves as shown in
the figure. Now can vou identify the number.

Place value of Marbles in Ten thousands Circle = 1x10000

Place value of Marbles in Thousands Circle =
Place value of Marbles in Hundreds Circle =
Place value of Marbles in Tens Circle —
Place value of Marbles in Units Circle =
Number = Swum of place values of all digits
10,000 + 2.000 + 400 + 0 + 2

= 12402

Now Let us prepare the place value chart
EV. = Face Value

1



Roll | Mameof Lakhs |Ten Thousands |Thousands | Hundreds| Tens | Umis Number

No. | Swident FV. % EV, x FV ow FV. x EV. x | EV x | Add all place values
100000 10000 1000 100 (1] 1
1. — _ 10000 2000 400 0 2 10,000+2000+
A00HHZ
=12402

3

Fxample 6.  Read and expand the numbers in the following table.

Number Number Name Expansion
27000 Twenty Seven Thousand 2 x 10,000 + 7 = 1000

37600 Thirty Seven Thousand 3 10000 + 7 x 1000 + 6 % 100
Six hundred

56740
69563
42639
29308
20005
19075

1.4. Reading and Writing Numbers in Indian system of Numeration

According the 2011 census population of Punjab was approximately 2 Crore 77 lakh 43 thou-
sand. In our daily routine life we need to speak numbers like thousands. Lakhs, Crores ete. Ttis the
Indian system of Numeration.

In order to read numbers in the Indian system of Numeration, we make groups (periods) of
place values like - “Ones” , Thousands, Lakhs, Crores etc, separated by commas.

= The First three digits from the right of a number make unit period (or unit group)
« The next two digits from the right make thousands period.

« The next two digits from right make Lakhs period.

+ The next two digits from right make crores period and so on.....

The digits in the same group or period are read together and the name of the period (except
units) is read along with them.

Thus the number 8,76,54,321 is read as ‘Eight Crores Seventy Six Lakhs Fifty Four Thou-
gand Three hundred twenty one’.

Commas after each period are put to have a clear instant look.

12



Example 7.

Solution :

Example 8.

Solution :

Example 9.

Solution ;

Example 10,

Solution :

Read the following numbers
(a) 534632 (h) 90763021
(#)  Given numberis 534632,
Firstly place commas from the right side making groupof 3,2, 2 and soon ......
So given number is 5,34,632
1t is clearly Five lakh Thirty Four thousand Six hundred thirty two.
(b) Given number 18 90763021.
Firstly place commas [rom the right side making group of 3, 2, 2, 2 and so on....
So given number 18 9,07,63,021
Tt is clearly Nine Crore Seven Lakh Sixty three thousand twenty one.
Write the number names as numerals.
{a) Four lakh thirty two thousand six hundred seventy three.
(h)  Six crore fifty three lakh twenty one thousand nine hundred seventy two.
(a) Four lakh thirty two thousand six hundred seventy three.

Crores Lakhs Thousands  Ones
0 04 32 673
=4, 32, 673
(b)  Six crore fifty three lakh twenty one thousand nine hundred seventy two.
=6, 53, 21,972

Find the difference of the place value and the face value of the digit 7 in
9745623.

Given numnber is 9745623

Place value of 715 7,00,000

Face value of 7is 7
Required differenceis = 700000 — 7
699993

How many four digit numbers are there in all.

1]

Largest four digit nurber is 9999
Largesi three digit number is 999
Total number of four digit numbers

= Largest four digit numbers Largest three digit numbers
= 9999 _ 999

= 9000

13



Example 11. Write each of the numbers arranged in the following place value chart in

words:
Crores Lakhs Thousands Ones
Ten Crores | Crores | Ten Lakhs | Lakhs |Ten Thousands | Thousands | Hundreds | Tens [Ones
10,00,00,000 | 1,00,00,000 (10,00,000) | (1,00,000)| (10,000 (1000) (100) [ (10 | (1)
(i) 4 7 5 0 0 2 9 8
{ii) T 8 0 3 1 0 2 4
Solution : (i) Given number is 4,75,00,298

Four crores seventy five lakh two hundred ninety eight
(1) Given number is 7,80,51,024
Seven crore eighty lakh filty one thousand twenty four.
Example 12.  Read the following numbers using place value chart.

{a) 593268 (b) 32067308
Solution :
Crores Lakhs Thousands Ones Numbers
Ten |Crores| Ten |Lakhs|Ten Thou-| Thoud Hund- | Tens |{Ones
Crores Lakhs sands | sands| reds
5 9 3 2 6 | 8 |Five lakh ninety
three thousand two
hundred sixty eight
Three crore twenty lakh
3 2 0 6 7 3 0 8 sixty seven thousand
three hundred eight

1.5 International system of Numeration

In last section we have discussed about Indian system of Numeration, Now we shall leamn
about the International system of Numeration, which it followed by the most of countries of the
world. In this system also, a number is splif up into groups or periods. Starting from extreme right the

number is split up into groups of three each. These groups are called Ones, Thousands, Millions and
Billions. These groups are lurther sub-divided as follow:

Billions Millions Thousands Ones
Hundred] Ten [Billions | Hundred | Ten | Millions| Hundred | Ten | [hou- | Hundreds| Iens | Units |
Billions | Billions Millions | Millions Thou- |Thou- | =ands

sands | sands

14



Example 13.

Solution :

Example 14.

Insert Commas suitably and write the names according to:

(a) Indian System of Numeration

(b) International System of Numeration 79530257

Indian system of Numeration

7.95,30,257

Seven crore ninety five lakh thirty thousand two hundred fifty seven.
Intgrnational system of numeration

79,530,257

Seventy nine million five hundred thirty thousand two hundred fifty seven.

Write each of the numbers arranged in the following place value chart in
words.

Billions Millions Thousands Ones
Himdred | Ten |Billions | Hundred | Ten |Millions| Hundred | Ten | Thou- | Hundreds| Tens | Units
Billions  [Billions Millions | Millions Thou- |Thou- |sands

sunds | sands
2 3 4 1 2 9 8 3 4 6
3 9 1 7 i} 3 1 7

Solution :

(i) Givennumber is 2, 341, 298, 346
Two billion three hundred forty one million two hundred ninety eight thousand
three hundred forty six

{1} Given numberis 39, 170,317
Thirty nine million one hundred seventy thousand three hundred seventeen.

* Relation Between Indian and International System of Numeration

Number Indian System International System
I One One

10 Ten Ten

100 One Hundred One Hundred
1000 One Thousand One Thousand
10000 Ten Thousand Ten Thousand
100000 One Lakh One Hundred thousand
1000000 Ten Lakh One Million
10000000 One Crore Ten Million
100000000 Ten Crore One Hundred Million
1000000000 One Arab One Billion

15



10.

éxewz‘w 1.1

Write the smallest and the greatest number:
(a) 30900, 30594, 30945, 30495

(by 10092, 10029, 10209, 10920
Arrange the numbers in ascending order:
(a) 6089, 6098, 5231, 3953

(b) 49905, 6073, 58904, 7392

(c) 9801, 25751, 36501, 38802
Arrange the numbers in descending order:
(@ 75003, 20051, 7600, 60632

(b)y 2934, 2834, 667, 3289

(c) 1971, 45321, 88715, 92547

Use the given digits withowt repetition and make the greatest and smallest 4 digit number:

(@) 6,4,3,2 ™ 9,7.0,3

(c) 5.4,0,3 @ 3,2,71

Using any one digit twice make the greatest and the smallest 4 digit number:

{a) 2,37 (b) 5,03 ey 2,3,0

(d 1.3.4 () 2,58 M 1,2.3

Eead the following numbers using place value chart:

(a) 638975 by B4321 (c) 29061058 (d) 60003608
Insert commas suitably and write the names according to Indian system of Numeration:
(a) 9BOO6RETI (b) 7635172 (c) 89700057

(d) 89322602 (e) 4503217 ) 90032045

Insert commas suitably and write the names according to Intermational system of Numeration:
(a) 89832081 b) 6543374 (¢) 88976306

(d) 9860001 (€) 90032045 M 4503217

Wriie the number names as numerals:

(a)  Seven lakh fifty four thonsand

(h)  Nine crore fifty three lakh seventy four thousand five hundred twenty three
(¢} Sixhundred forty seven thousand five hundred twenty five

(d)  Seventy two million three hundred thirty two thousand one hundred twelve.
(e)  Fifty eight million four hundred twenty three thousand two hundred two.

(i  Twenty three lakh thirty thousand ten.

How many eight digit numbers are there in all.

16



11. Fillin the blanks:

(a) 1Lakh = RN ten thousand

(b) IMillion = .. hundred thousand
() 1 Crore = T ten lakh

(dy I Crore B A million

(@ I1Million = i lakh

1.6 Numbers in Length, Weight and Capacity
(Use Numbers in Practical Life):-
In previous classes we have learnt about units of measurement like length, weight and capacity.
In this section we will learn to operate upon them in context of day to day practical problems of life.

+ Length : We express the length of a pencil or paper in centimetres. Whereas to express the
thickness of a paper clip, we find centimetres too big. We use smaller units i.e. millimetre. On the
other hand to measure height of a building, We need bigger units that is meire, And we need bigger
units to express distance between two cities, which is kilometre.

For example the distance between Bathinda and Chandigarh 1s about 230 kilometres.

member 10millimetres = 1 centimetre
L0 s = 100centimetre = 1000 millimeire
' lkilomete = 1000metres = 1000000 millimetres

= Weight : We buy things like tammeric, ginger and garlic in grams whereas for buying things like
flour, potatocs and rice we use bigger units like Kilograms. But medicine we consume 1s in malligrams,
mba E
‘; : i | kilogram = 1000 gram
=3 1 gram 1000 miligram

* Capacity : Usoally when we drink water in a glass, it 1s approximately 250 to 300 m#£, When

we fill a bucket with water to have bath, it is nearly 20 to 25 litre.

1 litre = 1000 millilitre

To Interchange the Units of Measurement
1:/"'&-—-—" Kllomnetra
‘;";—" Homnn/i-‘lﬂ
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Fill all blanks with metre or gram or litre as follow:

511 | e - il lirnetre
milligram
millilire

To Remember

King Harry Died, Moiher  Did not Cry Much

| S T S Y T A

|Kilo| |Hecto| |Deca| [Metre/| [Dea| [Cenii|  [Mil |
Gramy/
Litre
Example 15. In an election, the successful candidate registered 5765 votes and his near-

est rival secured 3427 votes. By what margin did the soccesstul candidate

won the election?
Solution . Number of votes secured by winning candidates = 5765
Number of votes secured by nearest rival = 3427
Winmng Margin - = 5765 — 3427
= 2338 Votes

Therefore, the successful candidate won the election by the margin of 2338 voles.
Example 16. A town newspaper is published everyday. One copy of that newspaper con-

tain 13 pages and 11980 copies are printed daily. How many total pages are

printed daily?
Solution : Each copy of newspaper has 13 pages.
Hence 11980 copies will have 11980 x 13 pages
Now 11980
x13
35940
+ 119800
155740

Hence everday 1,55.740 pages are printed.
Example 17. A Shopkeeper has 48000 sheets of paper. He wants to bundle them in the form
of reams. One ream of paper contain 480 sheets. How many reams will be made?
100

Solution : Total number of sheets = 48000
480 jf—t 800 Di
Number of sheets in | Ream = 480 —48

Number of Reams = Total Nomber of Sheets 00

+ Sheets in one Ream -0
00
= 48000 + 480 —0
= 100 Ream {)

1&



Fxample 18. A vessel has 4 litre and 650m¢ of curd. In how many glasses, each of 25m/

capacity, can it be distributed ?

Solution : Volume of vessel having curd = 4 litre 650 mé
= 4 x 1000m? + 650m# |86
= 4000m¢ + 650m4 25 )4650(
= 4650m¢ = 3?5
Capacity of One Glass = 25m# S E00

(]

n

6.

Number of Glasses = Volume of Total Curd + Capacity of One Glass 150

= 4650 m¢ + 25m/ —-150
= 186 — 0
4 litre 650 m# curd will be distributed in 186 glasses
each of capacity 25m¢.

Gxercise[12

Convert the following measurements as directed:

{a) 5 kminto metre

by 35 lalometre into metre

(c) 2000 milligram into gram

(d) 500 decigram into gram

(e) 2000 millilitre into litre

(1 12 kilolitre into litre

Inan election, the successiul candidate registered 6317 votes whereas has nearest rival could
attain only 3761 votes. By what margin did the successful candidates defeat his rival?

A monthly magazine having 37 pages is published on 20th day of each month. This month
23791 copies were printed. Tell us how many pages were printed in all”

A shopkeeper has 37 reams. One ream contain 480 pages and he wants to make quires of
all these sheets to sell in retail. One quire of sheets contain 24 sheets. How many quires
will be made?

Veerpal serves milk to the guesis in glasses of capacity 250 m# each Suppose that the
glasses are filled to capacity and there was 5 lire milk that got consumed. How many
guests were served with milk?

A box of medicine contain 2,00,000 tablets each weighing 20mg. What 1s the total weight
of tablets in box?

A bookstore sold books worth Rupees Two lakh etghty five thousand eight hundred mnety one
in the first week of June. They sold books worth Rupees Four lakh seven hundred sixty eight
in the second week of June. How much was the total sule for two weeks together?
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8. A famous crickert player has so far scored 6978 runs in test matches. He wishes 1o com-
plete 10,000 runs. How many more runs he need?
9. Surinder has ¥ 78592 with him. He placed an order for purchasing 39 radio sets at
T1234 each. How much money will remain with him after the purchase?
10. A vessel has 3 litre 650 m/ of curd. In how many glasses each of 25 m# capacity can it be
distributed?
1.7 Estimation and Approximation

Numbers are very commonly used in our daily life. We need to answer many questions like
‘How many’ ? But we need not to answer the exact number. We instanty answer a rough estimation.
For example you tell one of your friends that you attended a marriage party yesterday and there was
a big gathering of 600 people. 600 is your rough estimation. You have not counted them. There are
many situations where it is sufficient to tell the estimated figure instead of telling the exact one. So we
RSt knﬂw how to estimate (or round off) a number.

¥
'l.

=2

Let us try to understand strongly the concept of rounding off numbers with an activity, Prepare a two
way inclined plane as shown in picture above.

A car on inclined at any point in portion A slips to lowest level at number 30 in above example. It
means 31,32, 33, 34 when rounded off to nearest tens, they are rounded to 30.

But when car is at any point in Portion B, slips to 40, It means 35, 36, 37, 38, 39 are rounded off
to nearest tens are rounded o 400,

Rule I: Estimating or Rounding off numbers to Nearest Tens :
Follow the following rules to round off to nearest tens.
(a) Tf ones place digit is less than 5, replace ones digit by 0 and the other digits remain as they
are.
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(b) If ones digits is more than or equal to 5, increase the tens digit by 1 and replace, ones digit
by 0.

=
"
L

@t —

o

5]

=

gt =l
=y

£

=

B

B

s

Round off to 40
Rule I1. Estimating or Rounding off numbers to Nearest Hundreds.

Follow the following rules to round off to nearest hundreds.

(a) If tens digit is less than 5, replace tens and ones digit by 0 and other digits remaining
same.
Round off to TOO
| > 1
& | Il | I 1 I

1
I | I I | | 1 1 | | |
700 70 720 T30 740 50 760 770 T80 [ DD

v

Round off 1o 800
(b) If tens digit is more than or equal 10 5, then increase the hundreds digit by 1 and replace
cach digit on its right by 0.
Rule ITL Rounding off nombers to Nearest Thousands
Follow the following rules to round off to nearest thousands
(a) If hundreds digit is less than 5, replace hundreds, tens and ones digit by 0 and other digits
remaining same.
(b) It hundreds digit is more than or equal to 5, then increase the thousands digit by | and
replace each digit on its right by (.

Round off to 3000
[ & |

| | | | | | 1 | | | |
I | I I J ! 1 | I J 1
3000 00 3200 3300 3400 3500 3500 JT00 3800 300 4000

L . |

Round off to 4200

Fxample 19, Round off 36182 and 36827 to the nearest tens, nearest hundreds and near-
est thousands,

Solution : Given numbers are 36182 and 36827
(1) Rounded off 1o nearest tlens = 36180
Rounded off to nearest tens = 36830
(i) Rounded off to nearest hundreds = 36200
Rounded off to nearest hundreds = 36800

&
L
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(i) Rounded off to nearest Thousands = 36000
Rounded off to nearest Thousands = 37000
1.7.1 To estimate sum, difference, product and quotient
There are many situations where we have Lo estimate the sum or difference or product or
guotient of numbers. Upto which digit they should be rounded, it depends upon the necessity and
requirement of daty. Sometimes high degree of accuracy is required. sometimes we need to get
result very quickly, although degree of accuracy is low. So all these things matter, Let us explain with
examples.
Example 20. Estimate the sum 5290 + 17986 by rounding ofl to
(i) Hundreds Place (i) Thousands Place
Solution : (i)  While rounding off to hundreds place
5290 + 17986 5300 + 18000
= 23300
(i) While rounding off to thousands place
5290 + 17986 5000 + 18000
= 23000
You can verify by performing actual addition that 23300 is more close, hence more
reasonable.
Example 21. Estimate 5673 — 436
Solution : To begin with we round off to thousands
5673 rounds off to 6000
436 rounds off to -0
Estimated difference = 6000
This is not a reasonable estimate. As the difference is greater than both numbers.
To get a closer estimate, Let us try rounding each number to hundreds place.
5673 rounds off to 5700
436 rounds off to 400
Estimated Difference 5700 - 400= 5300
This is belter and more meanimgful estimate.
Example 22. Estimate the Products

(a) 87 x 313 (b) 898 x 785
{c) 63 %182 (d) 81 x 479
By General Rule

General rule 15 rounding off each factor to 1ts greater place, then multiplying the rounded off numbers.

Solution : {a) 87 %313
87 rounds off to tens place = 90
313 rounds off to hundreds place = 300
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Estimated product = 90x300
= 27000
(h) BO98 = 783
898 rounds off to hundreds place = 900
785 rounds off to hundred place = 800
Estimated product = 900 = 800

= 720000
{c) 63 x 182
63 rounds off to tens place = 60
182 rounds off 1o hundreds place = 200
Estimated product = 60 x 200
= 12000
(d) B1 x 479
81 rounds off to tens place = &0

479 rounds off 1o hundreds place = 500
Estimted product = 80 x 500
= 40000

Example 23. Find estimated quotient 2437 + 125 by general rule

Solution :

!'ql

LN

2437 + 125
2437 rounded off to thousands place = 2000
125 rounded off to hundreds place = 100
Esnimated Quotent = 2000 + 100
=20

éxewz‘se 1.3

Estimate each of the following using general rule:

(a) B37 + 987 (b) 783 - 427 (c)} 1391 + 2783
(d) 28292 — 21496

Estimate the product using general rle:

(1) BO9R x 785 ®) 9 x 795 (c) 87 x 317

(dy 9250 x 29

Estimate by rounding off o nearest hundred:

(@) 439 + 334 + 4317 () 108734 — 47599
Estimate by rounding off to nearest tens:
(a) 439 +334 + 4317 (b) 108734 — 47599
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1.8. Use of Brackets

Brackeits are symbols used in pairs to group things together and write siatements in explicit
form Most commonly used brackets are
( )} : Parentheses or common hrackets
{ v : Curly Brackets
L] : Square Brackets or Box Brackets
In this section, we shall learn about the use of parentheses only.
Consider the staternent *4 is multiplied by the sum of 3 and 7°.
Using Parentheses this statement is writienas 4 x (3 +7)
Following Examples illutrates the use of brackets.
Example 24, Write expression for each of the following statements using brackets and
then simplify.
(a)  Seven is multiplid by the sum of three and four.
(h)  Sum of nine and four is multiplied by six.
{c) Divide the difference of eighteen and six by four.
Solution : (1) (3+4)=7 = TxT=49
(b) P+4)xb6= 13x6=78
{c) (1B-6)+4=12+4=3
1.8.1 Expanding Brackets
To expand brackets, we need to use distributive law. Distributive law states that a number
outside a bracket performs the same operation with each term inside the bracket as follow:
alb+c) = ab+ac
a{b-¢) = ab-ac
Example 25.  Solve by expanding brackets
@ TxE3+4 b)) O+4x6 (c) (20 -8)+4
Solution : {a) 7x(@3+4d =Tx3+7Tx4d
21 + 28
49
(b) (9+4)x6 =9x6+4%x6
=54+24
=78
© (20-R)+4=(20+4)— (8 +4)
=5=-2
=3

I

Il

Example 26. Simplify:

(a) 8x107 (b) 14 x 108
24



Solution : {(a) 8% 107

8x (100 +7)
= §x100+8x7
= 800 + 356
= 856
(b) 14x 108 = (10 +4)x 108
10 x 108 + 4 x 108
10 (100 + 8) + 4 » (100 + 8)
10x 100+ 10x 8 +4 x 100 + 4 =8
1000 + 80 + 400 + 32
1000 + 400 + 80 +32
= 13512

éxewise 1.4

1. Simplity each of following:
(@) 13 % 104 ) 102x105 () 6x 107
(dy 16x 106 (&) 201 %205 B 22x102
() 6x4+3) h)y (17-99x3 @G 20+4)+2

1.9 Roman Numerals

We have already learnt the Indian sysiem of numeration as well as International system of
Numeration. There is another numeration system which was developed by Romans and widely used
between 900 BC and 300BC. It was originated in ancient Rome. In Roman Numeration system only
symbols were used to express numbers. There are 7 basic symbols in Roman system which are used
to represent different nurnbers.

Roman Symbols 1 WV X L C D M
Numeral corresponding
in Hindu Arebic System 1 3 10 50 100 500 1000

+ A cornmon belief is that the symbols of Roman system were taken from the pictures of
Hands and Fingers.

This system of Numeration is still used in many places like : In front of your class rooms (Class
VIete. ), numbers on clock faces, parts of books, to denote historical events such as : world war T,
world war IL eic.

,g:g":?" Corresponding to ()’ of Hindu Arabic system, there is no symbol for 0 (Zero) in
~ Roman Numeration system.

Using these 7 symbols, we can write number by following certain rules which are given below:
25



Rule 1 : If a symbol is repeated its value, it is added as many times as it occours.

For Example: 1T = 1+1=2
XXX = 10410+ 10=30
cC = 100 + 100 = 200
It must be noted that symbaol 1, X. C. M never repeated more than three tmes, and V, L. D are
never repeated,
Rule 2 : Any smaller Roman numeral that comes after a larger numeral 1s added 1o it
For Example: VI = §5+1=6
VI = S5+l +1=17
XM = 10+1+1+1=13
XV = 10+5+1+1=17

LXXV = 50+10+104+5=75

Rule 3 : Any smaller Roman numeral that comes before a larger nuneral is subtracted from it

For Example : IV =5-1=4
X = 10-1=9
XL = 50-10=40
XC = 100-10=90
Rule 4 : The symbols V, L and D are never writlen to the left of a larger value symbol.

e, V, L, D are never subtracted.

1 ® x @ ¢ O ™

I, X, C comes before larger value numerals i.e. I, X, C can be subtracted from larger
value numerals.

I, X, C can be subtracted from next two respective numerals.
1e. Icanbe sublracted from V and X only

X can be subtracted from L and C only

C can be subtracted from 1D and M only
V., L, D are never sublracted.

Rule 5:

Il'a smaller Roman numeral comes between two larger numerals then the smaller numeral
is subtracted from the larger numeral following it:

For Example: XIX = X+IX=10+(10-1)=19
LXIV = L+X+IV=50+10+(5-1)=64
Rule 6 : If a bar is placed over a numeral then it is multiplied by 1000.

For Example: v = 5000, % = 10000
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Let us write few numbers using ihese rules;

I = |

2 = |

3 = I

4 =51=1V {* I cannot be repeated more than 3 times)

5 = v

6 = VI

7 = Vi

8 = VIl

9 =10-1=IX (" I cannot be repeated more than 3 times)

W = X

2 = 10 + 10 =XX

30 = 10+ 10+ 10 = XXX

40 = 50-10=XL { X cannot be repeated more than 3 tmes)

45 = 40+ 5 =XILV

49 = 40 + 9 = X1LIX (It can't be written as 530 — 1= IL as I cannot by
subtrated from L, I can be sabtracted from V and X)

5 = L.

60 = 504+ 10=1LX

N = 50+ 10+ 10 = LXX

gl = 504+ 10+ 10 + 10 =LXXX

AN = 100 - 10 =XC

100 = &

400 = 500 - 100 =CD

500 = D

900 = 1000 — 100 = CM

1000 = M

Example 27.

Solution ;

Which of the following are meaningless.
{fm) XXXX (b LXIX {c) VL (d) LIV {e) IL
(a) XXXX

Since X cannot be repeated more than 3 times so XXXX is meaningless.
() LXIX=LX+IX=604+9=69

So LXTX is meaningful.
¢y VL

Since V can never be subitracied.

S0 VL is meaningless.
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(d LIV=L+IV=50+4=54
So LIV is meaningful.
(e} IL
Since I can be subtracted only from V and X not from L.
So IL is meaningless.
Example 28. Write the following in Hinda Arabic Numerals.
(a) LXXI () CXILV (c) CCXLI
() CLXVI (e) MCCXLI
Solution : {a) LXXT=T+X4+X+=50+10+10+1=71
(h) CXLV=C+XL+V=100+40+ 5= 145
(¢ CCXLII=C+C+XL+II=100+ 100 +40 +2 =242
(d CLXVII=C+L+X+VII=100+350+10+7= 167
() MCCXLI=M+CC+XL+1I=1000+200+40+1=1241
Example 29. Express ¢ach of the following as a Roman Numeral.

{a) 49 (h) 82 (c) 198
() 541 {e) 826
Solution : (a) 49 = 40+9=XLIX

(b) 82 = 50+30+2 =LXXXII
() 198 = 100+ 90 + 8= CXCVTI

(d) 541 = 500+40+ 1 =DXLI

(e) 826 = 500+ 300+ 20 + 6 = DCCCXXVI

éxewz.se 1.5

1. Which of the following are meaningless:

(@) IC (b) VD (@ XCVI

(dy IVC @ XM

Write the following in Hindu Arabic Numerals:

(A XXV (b) XLV (c) LXXIX (d) XCIX

(e} CLXIV (H DCLXII (z) DLXIX (h) DCCLXVI
1) CDXXXVID () MCCXLVI

3. Express each of the following as Roman numerals:

-!-l

(a) 29 b 63 (©) 94 (d) 99
(@ 156 M 293 (g) 472 (h) 638
(i 1458 G) 948 (k) 199 0 499
(m) 699 @ 299 (0) 999 (p) 1000
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Y.

10.

11.

16.

Multiple Choice Questions

The number of digits are ..............

@ 9 b) 10 © 8 (@ TInfnie
The greatest 4 digit number using 1, 5, 2. 9 once is

@ 9215 (b)) 9512 (€ 5912 (@ 9521
The smallest 4 digit number using 2, 0, 3, 7 once is

(a) 0237 (by 2037 () 7320 (d 7023
Which of the following are in ascending order?

() 217,271,127, 721 & 217,127, 721, 271

() 127,217, 271, 721 (d) 721,271, 217, 127

The face value of digit 4 in 23468 is :

(a) 4 (b) 400 (c) 40 (d) 468

The place value of digit 2in 4123 is

(a) 23 b 2 () 20 (d 200

The difference between place value and face value of 5 in 76542 ia:
(a) 537 (b) 45 () 0O (d) 495

Sx 10000 +3x100+2x10+2=....... = ererares

(a) 5322 (b) 53022 (€ 50322 (@ 53202
Four lakh two thousand three hundred fifty one = ..........

(a) 42351 (b) 402351 (c) 420351 (4 4002351
How many four digit numbers are there?

(a) 9999  (b) 9900 © 9000 (d 9990

Seventeen million twenty four thousand fifty four= ...

(a) 172454 (by 170024054

(c) 170240054 (dy 17024054

M5 O — million

@ |1 {(by 10 () 100 (d) 1000

Rounded off 7213 to nearest thousands.

{a) 7200 (b} 7000 (c) 7210 (d 7213
Rounded off 45553 to nearest hundreds.

(@) 45500 (b) 45550 (c) 45600 (d) 45650
Solve; (4 xb6=......

(a) 30 (b) 54 (€ 78 (d o4

Which of the following number does not have symbol in Roman mumerals?

(a0 ®) | € 10 @ 1000
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17. How many symbols are used in Roman Numerals?

(@) 5 (b) 8 € 9 (d 7
18, Which of the following are meaningless?

(a) LXIX (b} XC () 1IL (d LI
19, CILEVI=......

144 () 176 (d 166

CLV © CXIV (& CXLIV

(i} Read and the write numbers in Indian as well as International sytem of Numeration.
(@) Solve day to day life practical mathematical problems.
(i) Perform basic operations on numbers and adopt them in routine life.
{iv) Make comparison between numbers.
(v) Use brackets while solving mathematical problems.
(vi) Use Roman Numeration system along with Hindu Arabic system of Numeration.

ANSWER KEY

Exercise 1.1

1. (a) Smallest = 30495 Greatest — 30945
(b) Smallest = 10029 Grealest = 10920
2. (a) 3933, 53231, 6089, 6098 (b) 6073, 7392, 49905, 58904

(c) 9801, 25751, 36501, 38802
3. (@) 75003, 60632, 20051, 7600 (b) 3289, 2034, 2834, 667
(c) 92547, 88715, 45321, 1971

4. (a) 6432, 2346 (b) 9730, 3079
(c) 5430, 3045 ) 7321, 1237
5. (@ 7732,2237 (b) 5530, 3005
(€ 3320, 2003 @ 4431, 1134
(€) 8852, 2258 @ 3321, 1123



9.

11.

(a)

Six Lakh thirty eight thousand nine hundred seventy five

(b)  Eighty four thousand three hundred twenty one
(¢) Two crore ninety lakh sixty one thonsand fifty eight
(d) Sixcrore three thousand six hundred eight
(a) 9,86,06,873

Nine crore eighty six lakh six thousand eight hundred seventy three
(by 76,35172

Seventy six lakh tharty five thousand one hundred seventy two
(¢} 8.97,00,057

Eight crore ninety seven lakh fifiy seven.
(d) 89322602

Eight crore ninety three lakh twenty two thousand gix hundred two.
(e) 45,03,217

Forty five lukh three thousand two hundred seventeen.
0 9.0032,045

Nine crore thirty two thousand oty five.
(a) 89832081

Eighty nine million eight hundred thinty two thousand eighty one
(b) 6,543,374

Six million five hundred forty three thousand three hundred seventy four.
(¢) B8.976,306

Eighty eight million nine hundred seventy six thousand three hundred six.
(d) 9.860,001

Nine million eight hundred sixty thousand one
(e) 90,032,045

Ninety million thirty two thousand forty five.
O 4,503,217

Four million five hundred three thousand two hundred seventeen.
(a) 7.54,000 (b} 9,53,74,523 (c) 647525
(dy 72,352,112 (e} 58,423,202 (f) 23.30.010
SO000000
(@ Ten b} Ten (c) Ten
(d) Ten (e) Ten

Exercise 1.2

(a) 5000 (b} 35000 cy 2
(dy 50 (e} 2 ) L2000
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2. 2556 3. 880267 4. 740 5. 20
6. 4kg 7. 686659 8. 3022 9. 30466
10. 146

Exercise 1.3
(a) 1800 (b) 400 © 4000 (d) 10000
(a) 720000 (b) 8000 () 27000 (d) 270000
(@) 5000 (by 61100
(@) 5090 (b) 61130

s W b e

Exercise 1.4

1. (@ 1352 ® 10710 © 642 (@) 1696

(€ 41205 (O 2244 (@) 42 M) 24
@ 12
Exercise 1.5
1. a.b,d, e
2. (@ 25 (b) 45 © 79 (d) 99
(€ 164 H 662 (@) 569  (h) 766
(i 438 Gy 1246
3. (a) XXIX (b) LXmI (€ XCIV (@) XCIX
(e) CLVI () CcCcxXcm (g) CDLXXII (hy DCXXXVII
i) MCDLVIIT (j) CMXLVIDL (k) CXCIX ) CDXCIX

(m} DCXCIX (by CCXCIX (e) CMXCIX p) M

Multiple Choice Questions

{I) b 2) d () b 4 ¢ (5} a
ih c {7y 4d 8 ¢ @ b (10} ¢
(1) d (12) b (13 b (14) ¢ (15) a
(16) a arn 4 (18) c (19 d (20) ¢



WHOLE NUMBERS

A

or
2
Objectives

(i) To understand extended number system from natural numbers to whole numbers.

=8

=

@) Torepresent whole numbers on number line and operate on number line.
(i) To understand properties of whole numbers.
(iv) Tounderstand goemetrical pattern from whole numbers.

2.1 Introduction

We have already learnt about the natural numbers ie 1, 2, 3, 4, 5, .. . Thus counting
numbers are called Natural numbers. If forty students are present in class 6th and all of these stu-
dents went to play ground to play games, then how many students are left behind in the classroom?
Your answer will be no student is present in classroom. In this situation we say that zero ('07) student
is present in class.

The counting numbers or natural numbers i.e. 1,2, 3,4, 5, ....... together with the number *()°
are called whole numbers,
Whole numbers are represented by W
Thus W=1{0, 1.2.3 4. 5.6.7. 8 cocisins }
2.2. Relation between Natural
Numbers and Whole Numbers Natural
Numbers
N=1{1,2,3,4,56.7.8,9.10, 11 ....... ] 1,2,3, 4,5, 6,
W=1{0,1,23.4.5.6,7,8.9 10, 11, ...... } 7,8,9,10...
All natural numbers are contained in collection of
whole numbers.

* All natoral mumbers are whole numbers.
+  All whole numbers are not natural numbers.
{because "V is a whole numnber but not natural
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mumber)
+  Smallest Natural numberis 1.
« Smallest Whole number is 0.
*  Greatest natural number cannot be written because by adding | to any natural number, we
get larger natural number.
*  Grealest whole number cannot be oblained because by adding 1 1o any whole number, we
get larger whole numbser.
2.3. Successor and Predecessor of a Whoele Number
Successor @ The successor of a whole number is the number obtained by adding 1 to it.
Clearly the successor of () 1s 1; sucessor of 1 1s 2, successor of 218 3 and so0 on......
Every whole number has successor.

Predecessor : The predecessor of a whole number is one less than the given number. Clearly
the predecessor of 2 is 1, Predecessor of 1 is (). But 0 does not have any predcessor in whole
numbers, Every whole number other than zero has predecessor.

Example 1. Write the successor of

(a) 40099 (hy 1000
Solution : {a) Successorof 40099 = 40099 + 1
= 40100
(b) Sucessor of 1000 = 1000 + 1
= 1001
Example 2.  Write the predecessor of
(a) 10000 (b} 20099
Solution : (a) Predecessor ol 10000 = 10000 -1
= 9999
(b) Predecessor of 20099 = 20099 ]
= 20098

2.4 Representation of Whole numbers on Number Line

Draw a line. Mark a point on it. Label it "0V, Mark a second point 1o the right of 0. Label it 1,
The distance between these points labelled as 0 and | is called unit distance. On this line, mark a
point to the right of 1 and at unit distance from | and label it 2. In this way go on labeling poimts at
unit distance as 3, 4, 5, ........ on the line.

| L i L | | 3
- 1 1 ' 1 T 1 +

0 1 2 3 4 5 6 7

You can go upto any whole number on the right in this manner. This is the number line for whole
numbers.
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Looking at above number line of whole numbers we observe that

(a) No whole number is on the left of zero (*0'}) and every whole number on right of *0" is
oreater than 0.

(b) A whole number on the right of given whaole number is greater than the given whole num-
ber. e.g : 5>3, 7>6, and so on.

(c) A whole number on the left of given whole number (except 0) is less than the given whole
number, e.g : 2<3, 5<7 and s0 on.

Nomber Line can be drawn in vertical form also.

2.4.1 Addition of Whole Numbers on number line

In order to add two whole numbers on the number line, we follow the following steps:
1. Draw anumber line and mark whole numbers on it.

Mark the first given number on the number line.

Move as many units as the second number to the right of the Grst number.

The number obtained in step 3 represents the sum of two whole numbers.
Similarly, sum of three, [our and five whole numbers can be found out.

A he bt

Example 3. Represent 3+5 on the number line.

Solution : We draw a number line and move 3 steps from 0 to the right and mark this point as
A. Now starting from A, we move 5 sieps towards right and arrive at B.

O~ ~A T .8

—— - > e T S

0 1 2 3 - 5 B 7 8 9 10 11 12

0A=3 AB=50B=8
Hence, OB=3+5=8
2.4.2. Subtraction of Whole Numbers on number line
In order to subtract one whole number from another whole number on number line.following
steps are followed:
I. Draw a number line and mark whole number on it.

2. Mark the first given number on the number line.
3. Starting from first number move as many units as the second number to the left of first number.
4. 'The number obtained m step 3 represents the required difference of the given whole numbers
on the number line.
Example 4.  Represent 6-4 on the number line.
Solution : ‘We draw a number line.

Starting from point 0 (i.e. zero), we move 6 steps to the right and arrive at A. Now
starting from A we move 4 units left of A and arrive at B.
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OA=06.AB=4

Cleartly OB=6-4=2
2.4.3 Product of Whole Numbers on number line

For multiplying the two whole numbers on number line, following steps are followed:
I.  Draw a number line and mark whole numbers on it.
2, Starting from 0, we move to the right of () and count the units same as second number and
itis considered as one jump.
3. Similar jumps are made equal to first number (o reach at final poin.
4. 'The final number represent the product of two whole numbers.

Example 5. Find 3 % 4 using number line.

Solution : We draw a number line,
S > —_
& ‘—a&\\ "/’/ /:—\3 /_. ‘_\.\c
0 1 2 3 4 5 €& 71 8 9 10 1 12 13

Starting from 0 we move 4 units to the right of 0 to arrive at A. We make two more
such same moves starting from A (total 3 moves of 4 unit each) to reach finally at C
which represents 12.

Hence 4x 3= |2
2.4.4 Division on number line
For division of two whole numbers, following steps are followed :
I.  Draw anumber line and mark whole nurnbers on it.
2. Starting from 0 we move to the right of 0 and reached at first number.
3. From First number we jumps towards zero taking one jump value equal to second number.
4. The number of jumps taken to reach at zero is quotient.
Example 6.  Find 12 + 3 by namber line.
Solution : Draw a number line.

] Lj T T ¥ ‘I. Li e JI.

0 1 2 3 4 5 G 7 B g9 10 1" 12
Starting from 0, we moove 12 units to the right of 0 to armive at A, Now from A take
moves of 3 umts to the leli of A ll we reach at "0°, We observe that there are 4 moves,
S0 12+3=4

w
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éxewz’.se 2.1

1. Angwer the following questions.
{a)  Wnie the smallest whole number.
(b)  Write the smallest natural mumnber.

()  Write the successor of (0 in whole numbers.

(d)  Write the predecessor of 0 in whole numbers.
() Largest whole number.
2. 'Which of the following statements are True (T) and which are False (F)?
(a) Zerois the smallest natural number.
(b)  Zerois the smallest whole number.
{c) Every whole number is a natural number.
{(d) Every natural number is a whole number.
() 1isthe smallest whole nurnber.
() The natural number 1 has no predecessor in natural numbers.
() The whole number 1 has no predecessor in whole numbers.
(h)  Successor of the largest two digit number is smallest three digit number.
(i) The successor of a two digit number is always a two digit number.
() 300 is the predecessor of 299.
(k) 500 is the successor of 4949,
(I}  The predecessor of a two digit number is never a single digit number.

Write the successor of each of following:

Ll

(@) 100909 (b} 4630999
(c) 830001 (dy 99999

4, 'Write the predecessor of each of following:
a) 1000 (by 208090
(c) 7654321 (d) 12576

5. Represent the following niimbers on the number line.
2:003,5,7,11, 15

How many whole numbers are there between 22 and 437

=

7. Draw anumber line to represent each of following on it
(a) 3+2 b) 4+5 c) 6+2

@ 8-3 (e) 7-4 )
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8.

(@ 3x3 h) 2x5 @ 3x53

G) 9+3 ®) 12+4 M 10+2
Fill in the blanks with the appropriate symbol < or >:

(@) 25 . 205 by 170 ......... 107

&) 415:.. 514 (d) 10001 ....... 9999

fe) 2300014 ....... 2300041 (B 99999 ... BEEEER

2.5. Properties of Whole numbers

We have already learnt about four fundamental operations addition, subtraction, multiplication
and division on numbers. Now let us study the properties of these operations on whole numbers.

Closure Property

Closure property holds under addition of whole numbers. As we know that sum of two
whole numbers is also a whole number.

e T+5=12 isawhole number
5+ 6=11 isawhole number
D+4=4 is a whole number
Hence Whole number + Whole number = Whole number

Closure Property holds under multiplication of whole numbers also. As we know that
product of two whole numbers is also a whole number.

e Tx3=21 is a whole number
4x6=24 is a whole nurnber
Ox3=4 is a whole nuraber
Hence Whole number x Whole number = Whole number

Closure Property does not hold under subtraction of whole numbers. As difference of two
whole numbers is not always a whole number.

eg. 7-9=1% is not a whole number.
3= Fo=7 iz not a whole number,
T-4=3 i a whole number.

Closure property does not hold under division of whole numbers. As quotient of two
whole numbers is not always a whole nurnber.

eg B+4=2 is a whole munber,

~1 |t

but 5+7= i5 a not a whole number

is not a whole umber

Ln | an
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Division by Zero
Division by a number means subtracting that number repeatedly,

Letus find 8 + 2
8 6 4 Z : ; ;
Subtracting 2 again and again from 8
-2 -2 -2 = We reached ‘0" after 4 steps
6 4 2 B S L 8+2=4
Hence 8 +2=4
Letus ory 2 + 0 now
2 2 % 2 In every move we get 2 again!
0 0 0 0 Will this ever stop”
No.
: : Z 2 We say 2 + 0 15 not defined
Hence 2 + 0 is not defined

Note :- Divison by zero is not defined

+ Commutative Property
*  Commutativity holds under addition of whole numbers, You can add two whole numbers in
any order. ie. a+b=b+a
e 4+6=10=6+4
3+8=11=8+3

Bution |0000+000000=10-000000-0000
Activity | 990+ 00000000-11-00000000+000

+  Commutativity holds under multiplication of whole numbers also. You can multiply two
whole numbers in any order. 1.e. axb=Dbxa
eg 4x5=20=5x4
Ix6=18=6x%x3

*  But Subtraction is not commutative for whole numbers. In case of subtraction, If we change
the order of whole numbers, result will not be same. a—b# b —a (a and b are whole

numbers)
eg. 10-3=7
3-1027
*  Simdlarly Division is not commutative for whole numbers.
eg. 12+4=3
but 4+1223

a+b#b+a(aandb are two different numbers, a# 0, b # 0)
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«  Associativity
= Addition is associative for whole numbers if a, b, ¢ are three whole numbers then
(a+bh)+c=a+(h +c¢)

eg: (2+3)+4 = 5+4=9

& 24 {3+4:| = 24+7=0

= (2+3+4 = 2+3B+4
Button 00000 | _ 00+
Activity + 0000 000 + 9000

«  Multiplication is also associative for whole numbers If a, b, ¢, are three whole numbers
then faxblxec=ax(bxc)

a8 (2x3)x4 =6=x4=24
2x(B3x4)=2x12=24
Hence (2%x3) x4 = 2x(Ix4d)

«  Subtraction and Division are not associative for whole numbers. If a, b, ¢, are three
whole numbers then

(fa-b)—c ==a-(b—2c)
and (a+h)+c =as+(b+c)
+  Existence of Identity
« Additive Identity:
If & is any whole number then
a+0=a=0+a

In other words, the sum of any whole number and zero is the number itself, The whole
number 0 (zero) is called the additive identity.

*  Multiplicative Identity
If 'a' is any whole number then

axl=a=1xa
In other words, the product of any whole number and 1 is the number itsell. The whole

number 1 {one) is called the multiplicative identity.

« [dentity clement does not exist under subtraction and division of whole numbers as sub-
tracting and division are not comnutative,

Distributive of Multiplication over Addition

If a, b, ¢ are any three whole nambers,
then () ax(b+c)=axb+axc (M(b+c)Xa=bxa+cxa
In other words, the multiplication of whole numbers distributes over their addition.
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Verification : In order to verify this property, we take any three whole numbers a, b, ¢ and
find the values of the expression ax (b+c) and a xb + ax ¢ as shown below.

Whole Numbers | Expression Expression Is
a, b, c ax (b+c) axb + axe ax (b+ec) = axb+axe?
2.3, 5 2x(345)=2x8 =16 23425 Yes
=6 +10
=16
3,7, 13 Ix(T+15)=3x22=066 | 3 xT7+3x 15 Yes
=21 +45=66
0, 4,9 0%(4+9) = 0x 13 =0 0x4+0x9 Yes
=0+10
=0

We see that the expression a % (b+c) and axb + ax ¢ are equal in each case.

Distributivity of Multiplication over Subtraction

Multiplication of whole numbers is also distributive over their subtraction. In other words, if a,
b, ¢, are whole numbers such that b>c, then

i) axb-c)=axb-axc
(i) (b-c)xa=bxa-cxa
Fxample 7:  Using suitable arrangement of terms find the product of
(@) 25 x4 x 384 (b) 25 % 9 x 40 x 22637
Solution : (a) 25 x4 x 384 = (25 x 4) x 384 = 100 x 384 = 38400
(b) 25 % 9% 40 x 25637 = (25 % 40) x (9 x 25637)
= 1000 x 230733

= 230733000
Example 8:  Find the product using properties of whole numbers:
(a) 187 »x 107 (h) 42 x 96
Solution : (a) 187 x 107 = 187 x (100+7) ‘ Distributive property of raul-
= 187 % 100 + 187 x 7 tiplication over addition
= 18700 + 1309

= 20009

(b) 42x96 =42 x (100
=42 x 100 - 42 x 4
= 4200 — 168
= 4032

Distributive property of mul-
tiplication over subtraction
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Example 9:

Solution :

Example 10:

Solution

Example 11:

Solution :

Simplify using distributive property of multiplication.

(a) 15 x32+15x68 (b) 125 x 215 -125 x 15

(a) 15%32+15x68= 15x%(32 +68) Using Distributive property of
= 15 x 100 multiplication over addition
= 1500

(b) 125x215-125x 15
= 125 % (215 - 15) | |Using Distributive property of
= 125 % 200 multiplicaton over subtraction
= 25000

Divide 4567 by 2354 by actual division and check the result by division algo-
rithm.

234 id-frﬁ?i 19

- 2340
2227
- 2106

121

Here Dividend = 4567, Divisor = 234
Quotent = 19, Remander = 121
Check/ Verification : By Division Algorithm
Dividend = (DivisorxQuotient) + Remamder

4567 = (234 x 19) + 121
or 4567 = 4446 + 121
or 4567 = 4567
Which is true

So, result is verified.

What is the largest 4 digit number divisible by 137
Largest 4 digit number = 9999

Let us divide it by 13.

13599992?159

9] ¢
T80
-78

119
-11%

2
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On dividing 9999 by 13 we get remainder 2. We subtract 2 from 9999 1o get
number exactly divisible by 13.
50,9999 — 2 = 9997 is the largest 4 digit number which is divisible by 13.

éxew&se 2.2

Find the sum by suitable arrangement of terms:

(a) 837 + 208 + 363 (b} 1962 + 453 + 1538 + 647
Find the product by suitable arrangement of terms:

(a) 2 x 1497 x 50 (b) 4 x 263 x25

(c) Bx163x125 (d) 963 x 16 x 25

() 5x171 =60 ) 125 x40 x8 %25

(2 30921 x23x40x2 () 4x2x1932x%x 125

M 5462 x25x4x12

Find the value of each of the following using distnbutive property:

()  (649x8) + (649x2) (b) (6524 x 69) + (6524 x 31)

(©) (2986x35)+(2986%65) (d) (6001 x 172) — (6001 x72)

Find the value of the following :

(a) 493 x8+493x2 (b) 24579 % 93 + 7 % 24579

() 3845 x5 x 782 + 769 x 25x 218

(dy 3297 x 999 + 3297

Find the product using suitable properties:

(@ 738 x 103 (b) 854 x 102 (c) 258 x 1008

(dy 736 x93 (e) 816 x 745 (H 2032 x 613

A taxd drver filled his car petrol tank with 40 litres of petrol on monday. The next day, he
filled the tank with 50 litres of petrol. If the petrol costs F78 per litre, how much he
spend in all on petrol?

A vendor supplies 32 litres of milk (o a hotel in morning and 68 litres of milk in the evening.
If the milk costs < 35 per litre. how much money is due to the vendor per day?

We know that (:0=0}. 15 there any other whole number which when muliiplied by itself
gives the product equal to the number itself? Find out the number.

Fill in the blanks:

{4y, 1530 = i B 15F0 = i
6 15<=0 = ‘asavin (d 15«0 = ..o
R T RS TE 3 L R R
(B 0315 = e ) el = seeessess
B Bl = cuscses B Bl o= sasaseass



10. The product of two Whole numbers is zero. What do you conclude. Explain with example.
11.  Match the following:

{0 537 = 106 = 537 x 1004537x6 (a) Commuiativity under multplication

(i) 4x47 x25=4x 25 x47 (b) Commutativity under addition

) 70+ 1923 + 30 =70 + 30 + 1923 (c) Distributivity of multiplication over
addigon,

2.6 Patterns in Whole numbers

In this section, we shall try 1o arrange numbers in elementary shapes made up of dots. The
shapes we take are (1) a line (2) a rectangle (3) a square and (4) a triangle. Every number should be
arranged in one of these shapes. No other shape is allowed.

2.6.1 Representing whole numbers by line segments

If “# represents 1, then 2, 3,4, 5, ........ can be represented by line segments as follow:
The number 2 is shownas o
The number 3 is shownas o o 4

The number 4 is shown as e . M »

2.6.2 Triangular Numbers

Since whole numbers can be represented by tiangles. Such numbers are called tmangular num-
bers. 1, 3, 6, 10, 15 are some wiangular numbers Let ‘¢’ represent 1. Following table shows the
representation of whole numbers by triangles.

Triangular Number | Representation Pattern
- } . 1x2
I First triangular number = "'i—=|
® ) 2%3
3 il Second triangular number = S =73
a% G g Ix4
f a'a'a Third triangular nurnber T =6
|.| ) 4X5
10 "R Fowth triangular nomber = —— = 10
& & 8 @ 2
-'i 5x6
15 o0 Fifth wiangular number = —(— =15
L B 2
& & 8 8 @&

| is both triangular and square number.



By observing the above partern possessed by triangular numbers, we can formulate the following rule:
nxin+1
nth riangular mumber = —(‘2—1
2.6.3 Represently Whole Numbers by squares and Rectangles
Some whole numbers can be represented by squares and some by rectangles as shown below,

Square Number Representaton Rectangular number Represenianon

t 3 6 s
e e o o 0

- LI 3 B il
. e e & @ @

9 e e 10 & 8 8 00
e e 0

Now complete the table
Number Line Rectangle Square Triangle

2 Yes No No No

3 Yes No No Yes

- Yes Yes Yes No

5 Yes No No No

6

7

8

9

10

L1

12

13

2.7. Patterns observations
Observation of patterns can guide you in simplifying process. Study the following:

(@ 237+9 = 2374+10-1= 247-1 = 246
() 237-9 = 237-10+l= 227+ 1= 228

(€ 237+99= 237+ 100-1= 337-1 = 336
(dy 237-99= 237-100+1=137+1 = 138
Does this pattern help you to add or subtract numbers of the form 9, 99, 999 ,..."

Here is one more pattern
(@A 84x9 = B4x(10-1) =7 (b) 8¢ x99 = B4 x(100-1) = 7
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(c)

84 % 999 = B4 x (1000-1)=7?

Do you find a shortcut to multiply a number by numbers of the form 9, 99.999_ ...
Such shotcuts enable you to do sums verbally.
The following pattern suggests a way of multiplying by 5 or 25 or 125,

(a)

(b)

()

b

n

96x5 = 9%x5 = = = 480
o = Yo X - 2 =
100 9600
96x25 = 96X~ = —— = 2400
4 4
1000 96000
96x 125 = 96x—— = = 12000

8

8
4
Xerelse |23
Il the produet of two whole numbers is zero, Can we say that one or both of them will be
zero? Justify through examples.

If the product of two whole numbers is 1. Can we say that one or both of them will be 17
Justify through examples.
Observe the pattern in the following and fill in the blanks:

1x1 = 1
11x11 = 121
1T1x111 = 12321
L1111 S

I = s
Observe the pattern and fill in the blanks:

1% 9 +1 = 10

12 x9 +2 = 110
123 %9 +3 = 1110
1234 9 +4 = 11110
12345 %9 45 = i

123456% 9 +6 = ...
Represent numbers from 24 to 30 according to rectanpular, square or triangular pattern.
Studcly the following pattern:
1 = lIxl=1

1+3 = 2x2=4
14345 = 3x3=9
1434547 = 4x4=16
Hence find the sum of
(a) First 12 odd numbers (b) First 50 odd numbers.
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earning Outcomes

Multiple Choice Questions

The smallest whole number is

(@ 0 b) 1 € 2 (d) 3
The smallest natural number is

(@ 0 by 1 © 2 @ 3
The successor of 38899 is

(@ 39000 (b) 38900 {c) 39900 (d) 38800
The predecessor of 24100 is

(@) 24999 (b) 24009 {c) 24199 (d) 24099
The statement 4 + 3 = 3 + 4 represents

(@) Closwe (b) Associatve

(¢) Commutative property (d) Tdentity

Which of the lollowing is the additive identity?

fa) 0 (b) 1 (¢) 2 (d) 3
The multiplicative identity is .............
(@ 0 (b) 1 (€) 2 (d) 3

15x32+15%x68=
(a) 1400 () 1600  (¢) 1700 (&) 1500
The largest 4 digit number divisible by 13 is

(a) 9997 (b) 9999 (c) 9995  (d) 9991
The successor of 3 digit largest number is
(a) 100 (b) 998 (c) 1001 (d) 1000

After completion of this chapter, the students are now able to

@)
(1)
(iit)
{iv)

Represent whole numbers on number line.
Operate upon whole numbers with the help of number line as well as arithmetically.
Use various properties of whole numbers.

Malke different geometrical pattern for given whole number.
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ANSWER KEY

&

Exercise 2.1

1. (a0 by 1 {c) 1 (d) Not Possible (g) Not Possible
2. (@ F by T (c) F (@T (e) F @ T

(2 F (h T @ F F (k) T M F
3. (a) 100910 (b} 4631000 (c) 830002 (d) 100000
4. (a) 999 (b) 208089  (c) 7654320 (d) 12575
6. 20
5. (@ < (b} > (€¢) < (d) = (e) < fr <

Exercise 2.2

1. (a) 1408 (b} 4600
2. (a) 149700 (b} 26300 (c) 163000 (d) 385200 {e) 51300

@ 1000000 (g} 61842000 (h) 1932000 (i) 1092400
3 (a) 6490 (b} 632400  (c) 298600 (d) 600100
4. (a) 4930 (b} 2437900 (c) 19225000 (d) 3297000
5 (a) 76014 (b} 87108  (c) 260064 (d) 68448 (e) 607920 (D) 1245616
6. F 7020 7. F3500 8 1x1=1
9. (a 0 () 15 © 15 (d) Not Defined  (e) 0

® 15 (@ 0 () 15 M 15 )1
1. @ —c () —a ([{@—sb

FExercise 2.3

3. 1111 x 1111 = 1234321

11111 x 11111 = 123454321
4. 12345 x 9+ 5= 111110

123456 x 9+ 6=111111 0
. () 12x12=144 (b) 50 x 50 = 2500

Multiple Choice Questions

(1) a (2) b (3) b 4) d 5 ¢
6) a (7) b (8) d (9) a (10) d

°RP
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PLAYING WITH NUMBERS

QL g
Objectives
In this chapter vou will learn
* Tounderstand about factors and multiples.
* To provide information of prime-composite numbers, even-odd numbers etc.
* Toprovide information of divisiblility by different numbers.
* To acquire knowledge of HCF and LCM and their practical uses in life

o

3.1 Introduction

In previous classes, we have studied about factors. multiples, prime and composite numbers. In
this chapter, we shall review these concepts and extend our study to include some new properties
with suitable examples.

3.2 Factors

Vidhita arranges 12 balls in such a way that there are equal number of balls in each row.
- 1 row with 12 balls

Total number of balls = 1 x 12 = 12
— 2 rows with 6 balls each

Total number of balls =2 x 6 =12
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— 3 rows with 4 balls each

Total number of balls =3 x4 =12
— 4 rows with 3 balls each

Total number of balls = 4 x 3 = 12
= 5 rows with equal number of balls in each row and having total 12 balls is not possible

= fHrows with 2 balls each

Total numb

3

of balls = 6 x 2 = 2
1o}



— 7,8,9, 10 or 11 rows with equal number of balls in each row having total 12 balls is not

possible.
—3 12 rows with 1 ball each

Total rumber of balls = 12 x 1 = 12
Here, we observe that 12 can be written as the product of two numbers in different wayvs.
12=1%12.. J1Z=2%hH  12=3%4
2=12x% 1, [2=6x2, [2=4x%x3
Thus 1, 2,3, 4, 6 and 12 exactly divide 12. So the numbers 1. 2. 3. 4. 6 and 12 are the factors of 12.

*If a=bxc then b and ¢ are factors of a and a is multiple of b and c.

Factors of a number exactly divide that nnmber without leaving any remainder.
A factor of a number is an exact divisor of that number.

Number Factors
2 1,2
6 ,2,36
10 1, 2,5, 10
20 1,2,4,5 10,20
24 1,2,3,4, 6,8, 12, 24
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We conclude from the table:
* 1 is a factor of every number.
¥ Every number is factor of itself.
*  Every number (other than 1) has atleast two [actors, | and itsell.
* Every factor of a number is always less than or equal to the number.
* A number has always finite number of factors.
Example I:  Find all the factors of 15.
Solution : I5=115, 15=15%1
15=3%5, 15=5%x3%
So, 1, 3, 5 and 15 are factors of 15.
Example 2:  Find all the factors of 36.
Solution : 36 =1 %36 36=9x%x4
6=2x%18 36=12x73
I6=3x12 36=18x%x2
I6=4%x9 Jo=36x1
I6=6x0
Note:- There is no need of taking pairs 9 x 4, 12 X 3, 18 x 2, and 36 x 1. As they are

repeating them selves in reverse order
So.1,2,3,4,6.9, 12, 18. and 36 are factors of 36.

3.3 Multiples

In class 5™, we have studied about multiples that “Multiples of a number are obtained by
multiplying it by any natural number™.

Number Multiples

1 1,2,3, 4,5 ...

2 2,4, 6, 8,10, ...

5 8. 10, 15 20, 28,
8 8, 16, 24, 32, 40, .....
15 15, 30, 45, 60, 75, .....

We conclude from the table that:
¥ Every number is a nltiple of itself.

*

Every multiple of a number is greater than or equal to the number.
*  The smallest multiple of a natural number is the number itself.

There are infinite multiples of a number. So the largest multiple can not be defined.
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Example 3:  Find the first six multiples of 4.
Solution : First 6 multiples of 4 are
4x1=4 4x2=8 4x3=12, 4x4=16 4x5=20 4x6=24

Example4 :  Find the first five multiples of 13.
Solution : First 5 multiples of 13 are 3. 26, 39, 52, 65.
3.3.1 Perfect Number

If the sum of all the factors of a number is two times the nurober then the number is called a
perfect number,

The factorsof b are 1,2, 3 and 6

Also. 1+2+3+6=12=2x6

i.e sum of all factors of 6 = 2 x Number

So, 618 the perfect number,

l+24+3

*  Dther Perfect number are 28, 496 and §128.

Note:-  All Factors of 6 make a rectangle as shown.So, if is the perfect number.

3.3.2 Even numbers
All numbers which are multiples of 2 are called even numbers.
Or
Those numbers which are divisible by 2 are called even numbers e.g. 2, 4, 6, 8, 10......
* A npumber is an even number if 2 is a factor of it.
#  All the even numbersend in 0, 2, 4, 6 or 8.
* T2 is added to any even number then we get next consecutive even number.
3.3.3 Odd numbers

All numbers which are not multiples of 2 are called odd numbers. e.g. 1,3, 5,7, 9, 11, ....
#  All the odd numbersendin 1, 3, 5. 7. 9.
* If2is added to any odd number then we get next consecutive odd number.

Note:- A natural number is either even or odd. A number cannot be both odd as well ay even
3.4 Prime and Composite Numbers

In the previous section we have learnt about factors and multiples of a4 number.
Let us consider the following table before discussing prime and composite numbers.
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£
3

Factors

Numbers of Factors

—

L T = R " I ]

10
1
12

1
1,2

1,3

1,24

1,5

1,2,3,6

1.7

1,248
1,3.9

1, 2,5, 10
111
1,2,3,4,6 12

1

From the above table, we can divide the natural mumbers in the following three categories)
(i) The numbers which have only one factor.

(@) The numbers which have exactly two factors (1 and itself)

) The numbers which have more than two factors.

We conclude that

(a) The natoral number | 15 the only number which has exactly one factor, that number iiself.

(b) The natural numbers 2, 3, 5, 7, 11, ..... etc. have exactly two factors. | and the number
igell. Such numbers are called Prime Numbers.

(¢) The nataral numbers 4, 6, 8, 9, 10, ..... ete. have more than two factors. Such numbers are
called Composite Numbers.

| is the only number which is neither Prime nor Composite Number.
2 is the smallest prime number.

2 is the only even number which is prime. All other even numbers are composite numbers
All prime numbers are odd except 2.

All odd numbers are not prime numbers.

o o
o o

b,
-,*ff-‘:*****

ACTIVITY
SIEVE Method
To find Prime and Composite Numbers

The Greek Mathematician Eratosthenes, found a very simple method for finding the prime and
composite numbers in 3™ century B.C. He designed a table popularly known as Sieve of Eratosthenes.
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In this table, He used natural numbers from 1 to 100.
The following steps are used to find prime and composite numbers form 1 1o 100.
SIEVE OF ERATOSTHENES

O,
1

=]

=

2 (=@ ®ERBIE
SRR R R R [S(E
%|®|@= (@O |®G|E
B[RRI R R R [w
888|838 [8]8 |8

% |®)|@)] @)% 2 |®|G)]<

ER|R | BR[| R (&[] R

RI&|B|R|R|E[R R [& [
Olx[x|®x|®EX B0

BB TR ([R| & |5 |R

Step 1:- Az we know 1 ig neither a prime nor a composite number. Thus put it in a square box.
Step 2:- Encircle 2 and cross oul every multiple of 2 like 4, 6, 8, 10,12, ..... Bte.
Step 3:- Encircle next number 3 and cross out every multiple of 3 like 6, 9, 12, 15, 18, ... etc.
Number already crossed need not be crossed again.
Step 4:- Encircle the next nwmber 5 and cross out every multiple of 5 like 10, 15, 20, 25, ..... etc.
Step 5:- Encircle the next number 7 and cross out every multiple of 7 like 14, 21, 28, 35, ..... etc.
continue this process till every number is either encircled or crossed out.
All the number that are encircled are the prime numbers and the number that are crossed ot

are the composite numbers.

F o Rule to check whether a number between 100 and 200 is prime or not: If

( w‘?ﬁm“: the given number is divisible by any prime number less than [51.e.2.3.5,7.
% 11,13 then it is composite other wise it is prime number.

v : —Between 200 and 400; 1f a number iz divisible by any prime number less

than 2(), then it is composite number otherwise it is prime number.

Greek Mathematician Eratosthenes

He is best known for being the first person to calculate

the circuamference of the Earth and tilt of the Earth's axis

with remarkable accurary. He was the founder of scientific

chronology. He introduced the Sieve of Eratosthenes, an

efficient method of {inding prime numbers,

Eratosthenes (276 BC - [94BC)
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3.4.1 Twin Primes
The pair of prime numbers having a difference of two are known as twin primes. The twin
primes have only one composiie number between themn.

The twin primes from 1 to 100 are (3.5), (53.7). (11,13). (17.19),(29.31). (41.43), (539,611 and (71,73)

. k. |
mw 4"' Numbers between any twin primes (above 5) is a multiple of 6.
3.4.2.Prime Triplet
A set of three consecutive prime numbers that differ by 2 is called a prime triplet. The only
prime tripletis (3, 5, 7).
(old Bach's Conjecture:- In 1742, a famous mathematician Goldbach gave a rule for which he
could not provide a proof. So far no proof has been provided by anybody to contradict it by
finding even one example.
“Every even number greater than 4 can be expressed as the sum of two odd prime numbers.”
Forexample: 6=3+3,10=34+7o0r5+5, 18=7+11,24=11 4+ 13,36 =17 + 19 ewc.
Example 5:-  Which of the following are prime numbers?
(i) 37 (i) 117 (iii) 191  (iv) 221
Solution : ) Given number = 37
It is divisible by | and itseif.
So it has exactly two factors
. 37 is a prime number
{1i) Given number = 117
We find that 117 is divisible by 3
». It has more than two factors.
. B0 1L is not a prime number.
(i) Given mmmber = 191
We find that 191 is not divisible by any of the numbers 2, 3, 5,7, 11 and 13. So
il 18 a prime number.
{iv) Given number =221
We find that 221 15 divigible by 13.
.. It has more than two factors.
So it is not a prime number
Example 6:  Express each of the following numbers as a sum of two odd primes:
(i 20 (i) 32 (iii) 48
Solution : (i) 20 =3+17
=7+13
(ii) 32 =3+29
=13 +19
(iii}) 48 =5+43

=7+ 4l
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=11+ 37
17 + 31
=19+ 29

xeecise| 31

1. Write down all the factors of each of the following:-
M 1B @ 24 (@ 45 @) 60 (v) 65
2.  Write down the first six multiples of each of the following:-
iy 6 @ 9 (m 1 av 15 (v) 24
3. List all the numbers less than 100 that are multiples of
@ 17 m 12 (uw 21
4, Which of the following are prime numbers ?
@M 39 @ 127 @@ 177 vy 2001 (v 237 i) 361
5. Express each of the following as sum of two odd prime numbers:-
@ 16 i 28 (i) 40
6. Write all the prime numbers between the given numbers:-
M 1?25 (i) 85 to 105 (i) 120 o 140
1z 36 a perfect number?
Find the missing factors:-
@ Ix... =30 (i) ... x 6 =48 (i) 7% ..=63
) s xB=104 (iv) ... x 7T =105
9. List all 2-digit prime numbers, in which both the digits are prime numbers.

3.5 Common Factors and Multiples

In the previous section, we have learnt about the factors and the multiples of a number. In this
section. we shall discuss the common factors or common multiples of two or more numbers,
Let's consider some examples:-
Example 7:  Find the common factors of 12 and 18.
Solution :The factors of 12 =1, 2,3, 4.6 and 12.
The factorsof 18=1, 2, 3, 6, 9 and 18.
v Common factors of 12 and 18 are 1, 2, 3 and 6.
Fxample 8:  Find the coommon factors of 15, 24 and 30
Solution : The factorsof 15=1,3, 5, 15
The factors of 24 =1.2,3.4. 6,8, 12, 24
The factors of 30 =1, 2, 3, 5, 6. 10. 15, 30
- Common factors of 15, 24 and 30 are 1 and 3.
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Example ¥:  Find the first four common multiples of 4 and 6.
Solution : The multiples of 4 =4, §, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52.
The multiples of 6 = 6, 12, 18, 24, 30, 36, 42, 48, 54
.. The first four common multiples of 4 and 6 are 12, 24, 36 and 48.
Example 10: Find the common factors of 16 and 25.
Solution : The factorsof 16 =1, 2, 4. 8§, 16
The factors of 25 =1, 3, 25
.. Common factors of 16 and 25 =1

3.5.1 Co-Prime Numbers

Two mumbers are said to be co-prime if they do not have a common factor other than 1.

In above example, cornmon factors of 16 and 25 is 1. So these are called co-prime numbers.
Other examples arve (5, 7) ; (8, 9), (12, 13) etc.

* Two co-prime numbers need not to be both prime numbers.

* Two prime numbers are always co-prime.

3.6 Tests of Divisibility

To find whether a number is divisible by another number, we perform actual division and check
whether the remainder is zero or not, But this is very time-consuming process. There are certain
divisibility tests of numbers 2, 3, 4. 5,6, 8, 9, 10 and 11 to check the divisibility whether a number
is divigible by any of these numbers or not. In this section, we shall leam about these tests:

Divisibility by 2:- A number is divisible by 2, if its units digit is even i.e. 0, 2, 4, 6 or 8.
For example:-
(a) 2164, 12562, 83490 etc are divisible by 2.
(b) 6193, 82937, 14051 et are not divisible by 2.
Divigibility by <:- A number is divisible by 4, if the number formed by its last two digits is
divisible by 4 or if the number ends in two zeros.
For example:-
(a) 6124, 25632, 84300, 12496 elc. all are divisible by 4. As number formed by their last
two digiis are divisible by 4.
(b 12731, 5167 , 42342 etc are not divisible by 4 because their last two digits are not
divisible by 4.
Divisibility by 8:- A number is divisible by 8, if iis last three digits is divisible by 8 or if the
number ends in three zeros.
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For example:-
(a) 214832 . 51616, 2400 etc are divisible by 8.
(b) 613313, 52642 , 1678093 etc are not divisible by § because last three digits are not
divisible by 8.
Divisibility by 3:- A number is divisible by 3. if the sum of its digits is divisible by 3.
For example:-
(a) 258 is divisible by 3,
As Sum of digits = 2 + 5 + 8 = 15 15 divisible by 3.
(b) 51062 is not divisible by 3.
AsSumofl digits =5+ 1+ 0+ 6+ 2 =14, is not divisible by 3.
Divisibility by 9:- A number is divisible by 9, if the sum of its digits is divisible by 9.
For example:-
(a) 62154 is divisibly by 9.
As Sum of its digits =6+ 2+ 1 + 3 +4 = 18, is divisible by .
(b) 23509 is not divisibly by 9.
AsSumofits digits=2+ 3+ 5+ 0+ 9= 19, is not divisibly by 9.
Divisibility by 5:- A number is divisible by 5, if its last digit is 0 or 5.
For example:-
(a) 51680, 235045 , 91435 etc. are divisible by 5, as their last digit is 0 or 5.
(b) 216803, 52361 etc are not divisible by 3, as their last digit is not 0 or 5.
Divisibility by 10:- A number is divisible by 10, if its last digit is 0.

For example:-

(a) 62560, 315680, 25600 etc. are divisible by 10, As their last digit is 0.

(b) 2153 ,68024 , 51983] etc are not divisible by 10.

Dhvisibility by 6:- A number is divisible by 6, if the number is divisible by 2 and 3, both

Or

An even number which is divisible by 3, will be divisible by 6.

For example:- 25824 is divisible by 6

As it is an even number and sum of its digits =2 + 5+ 8 + 2+ 4 = 21, is divisible by 3.

Divisibility by 11:- A number is divisible by 11, if the difference of the sum of its digits in odd
places and sum of its digits in even places is either 0 or a multiple of 11.

For example:-

Odd place digits

i d P iy . e e Y
(a) 435204 is divisible by 11. 43529 4
Since sum of digits in odd places =4 + 5+ 0 =9 and sum of E S o
ven place digits

digits in even places = 3 +2 + 4 =9 their difference =9 -9=10
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(b) 6574312 is not divisible by 11

Since sum of digits in odd places=6+7+3+2=18 f__fiﬂi;'fr"ﬂft digits
and sum of digits in even places =5 + 4 -+ 1 = 10 their [‘?___7_11,] 2
differences = 18 — 10 = 8, which is not divisible by 11. Even place digits

3.7 Some General Properties of Divisibility
Property 1:-  Leta, b, ¢ be three numbers. If a is divisible by b and b is divisible by ¢ then a is

divisible by c.
Or
If a number is divisible by ancther number, then it is divisible by each of the factors
of that number.
For example:- 48 is divisible by 12 and 12 1s divisible by 2. 3 and 6. So 48 is also divisible by 2,
3 and 6.
Consequences:-

* Since 4 is divisible by 2, So every number which is divisible by 4 is also divisible by 2.
* Since 6 18 divisible by 2 and 3 both, So every number which is divisible by 6 is also
divisible by 2 and 3 also.
*  Since 9 is divisible by 3, So every number dhivisible by 9 1s also divisible by 3.
Property 2:- Tt aand b are two co-prime numbers such that a number ¢ is divisible by both a and
b then ¢ is also divisible by a x b.
Or
IT a number 15 divisible by each of the two or more co-prime numbers then it is
divisible by their product
For example:- Let us take two co-prime numbers 3 and 4.
3 is a factor of 72 and 4 is also a factor of 72. So 3 x4 = 12 is, also a factor of
72.
Property 3:- If two numbers b and ¢ are divisible by a then (b + ¢} is also divisible by a.
Or
It a number is & factor of each of two given numbers then it is a factor of their sum.
For example:- 45 and 70 both are divisible by 5. The sum of these two numbers is 45 + 70 =115,
=+ 115 is also divisible by 5.
Property 4:-  IT two numbers b and ¢ are divisible by a then (b—¢) or (¢ — b) is also divisible by a
Or
If a number is a factor of each of the two given numbers then it 18 a factor of their
difference.
For example:- 84 and 45 both are divisible by 3.
The difference of these two numbers is 84 — 45 =39

= 39is also divisible by 3.
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éxewise 32

1. Find the common factors of the followings:-
(i) 16 and 24 (i} 25 and 40 (i) 24 and 36
{ivi 14,35 and 42 (v} 15,24 and 35
Find first three common muliiples of the followings:-
M 3dandd () 6and8 (i) 2,3 and 4
3. Which of the following numbers are divisible by 2 or 47
(0 52314 (i) 678913 G} 4056784 (v) 21536 (v) 412318
4. Which of the following numbers are divisible by 3 or 97
@ 6354312 @@ 516735 i) 423152 iv) 704355 (v) 215478
Which of the following numbers are divisible by 5 or 107
i) 456803 (1) 654130 (m) 256785 {iv) 412508 (v) 872565
6. Which of the following numbers are divisible by §?
() 457432 (i) 5134214 (W) 7232000 (v) 5124328 (v) 642516
7.  Which of the following numbers are divisible by 67
() 425424 (i) 617415 (i) 3415026 (v) 4065842 (v) 725436
8. Which of the following numbery are divisible by 117
Iy 42B1970 (i) 8049536 (i) 1234321 (iv) 6450828 (v) 5648346
9. State True or False:-
(i} I a number is divisible by 24. then it is also divisible by 3 and 8.
(i) 60 and 90 both are divisible by 10 then their sum is not divisible by 10.
(i)  Tf a number is divisible by 8 then it is also divisible by 16.
(iv) If a number is divisible by 15 then it is also divisible by 3.
(v) 144 and 72 are divisible by |12 then their difference is also divisible by 12.
10. Tl anumber is divisible by 5 and 9 then by which other number will that number be always
divisible?
11.  Which of the following pairs are co-prime”
25,35 (i) 16,21 (iii) 24,41  (iv) 48,33 (v) 20.57

[2¥)

tn

3.8 Prime Factorisation:- (Canonical Form)

In the previous sections, we have learnt about factors of a number, prime numbers and com-
posite numbers, If a number i3 composite then it can be written as the product of two of its factors,
the factors may be both prime or both composite or either prime or composite,

It composite, the factors can be split again, this process will be continued when we get all prime
factors.
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Thus *“Prime Facrorisation is the process by which a composite number is rewritien as the
product of prime factors.”

*  Fundamental Theorem of Arithmetic:- Every Composite number can be factorised
into prime tactors in one and only one way apart from the order of the factors.

Prime factonisation can be done by two methods:-
* Factor Tree Method
*  Division Method
3.8.1 Factor Tree Method

In each step of the factor wee. we write the given composite nimber as the product of its
smallest prime factors and another factor untill we get all the prime factors.

3
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Let us find the prime factors of 30 using the factor ree method.

(30) (30
2x 3x 5 %
Ix5 2x5 2%3

So In each case, the prime factorisation of 30is 2x 3% 5

3.8.2.Division Method

Let us find the prime factors of 360 using the division method. %?_ZE
Step i Divide the number by any prime number which will exactly divide it ;'ﬁ
Let us find the prime factors of 30 using the factor tree method. 3 Tas
Step IT:- Continue dividing the quotient by any prime number till we get the 35
quotient itself as a prime number. =
So, The prime factorisation of 360 is 2 x2x2x3x3x 5 !

Example 11:- Find the prime factors of the following by factor tree method:-
(i) 48 (ii) 196  (iii) 150

Solution : (i) @ (i)

2 x(24)

:-c i v

.» Prime [actorisation of 48 .~ Prirae faciorizsation of 196
=2 x2xwdwd2wl =D T

(i)

2)(-{?_5

5%x5
~ Prime factorisation of 150 =2%x 3% 5% 5
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Example 12:- Complete each factor tree
(i 27 (ii) 80 (iii) 42

Solution : (i)

3
2

3¢
Example 13:- Find prime factors of the following numbers:-
@ 216 (@) 375 (i) 920

Solution: (i) 2 | 216 (i)

108

375
2
54 25
R 5
n

3

|m|u;]m

il bl Lk ol

216=2x2%x2x3x3x3 375=3x5%x5x%x5

(1) 920

460
230
115
23
Q20=2x2x2x5x%x23

|-:..n|rq}u|u




Gwercise 33

1. Find prime lactors of the following numbers by [actor tree method:-
@M 9 (D120 () 180

2. Complete each factor tree:-
(i) 56 (i) /H{ () /4-3\
8x O 13 % 6 %
2 % 2% 2% X 2

2x ) %
3. Find the prime factors of the following numbers by division method:-
@ 420 @) 980 @) 225 Gv) 150 (v) 324

3.9. Highest common Factor (H.C.F.) Or Greatest Common Divisor (G.C.D)

In the previous sections, we have learnt about factors and multiples, common lactors. In this
section, we shall learn about the highest common factor among the common factors of the given
numbers, which is also known as H.C.FE. or G.C.D. of the numbers.

“The highest common factor (H.C.F.) of two or more numbers is the greatest or the
largest among common factors™.

In other words, H.C.E. of two or more numbers is the largest number that divides all the
numbers completely.

For example:- Consider the numbers 24 and 42.
Factorsof 24 =1,2, 3,4, 6, 8, 12, 24
Factors of 42=1,2,3, 6, 7, 14, 21, 42
Common factors of 24 and42=1,2.3,06
out of these cornmon factors, we find that 6 is the highest or greatest common factor.
So HCF of 24 and 42 i3 6.

¥ HCF of two or more numbets can never be zero because | as a factor will be common

1o all numbers.
* HCF of two co-prime numbers is always 1.

* HCFis always smaller than or equal to the smallest of the given numbers.

There are two common methods to find H.C.F. of two or more numbers.

*  Prime Factorisation Method
&5



*  Continved division mehrod
Here, we shall learnt about these two methods.
3.9.1. Prime Factorisation Method:- To tind H.C.E, we follow the following steps:
Step 1:- Make the prime factors of each of the given number.
Step 2:- Find the commeon prime factors of the given numbers.
Step 3:- The product of all common factors (of step 2) is the H.C.F. of given numbers.
Example 14:  Find HCF of the following numbes:-
(i) 36 and 48 (ii) 30 and 75 (iii) 108 and 144
(iv) 42, 63 and 210 (v) 125, 175 and 250
Solution : (i) First we write the prime factorisation of each of the given numbers.

2|36 2|48
218 2|24
3|9 2|12
g 26

3

35: 2 &[3]x 3
and 48 ={2[x{ 2 x 2 x 2 x[3]
We find thart 2 occurs two times and 3 occurs once as common factors.

L HCFof 36and 48=2x2x3=12

(i)  First we write the prime factorisaton of each of given numbers

2130 3175
3015 5|25
hel i b

~ 30=2x[3]45
and 75 =[3]x 5 x5
We Tind that 3 occurs once and 5 occurs once as common [actors,

SHCFof 30and 75=3%x 5= 15

(i)  First we write the prime factorisation of each of the given mumbers.

2|108 2|14
2|54 2|72
3217 236
3le 28
3y 3y

3




108
and 144

=2 k|2 |3 X 31x 3
=12 )2 2 x 2 3]{3]

We find that 2 occurs twice and 3 occurs twice as common factors.
SHCFof 108 and 144 =2 % 2% 3 % 3 =136h

(iv)
2| 42 3|63
3l 3z
ll 72—
42 = 2%3
63 = 3Ix[3b

and 210

o [0

7
7

ZK3HSHT

First we write the prime factorisation of each of given numbers.

210

]

105

35

7

We find that 3 occurs once and 7 occurs once as common faciors.
SJHCF ol 42, 63and 210 =3 x7=21

(v)

51125 5| 175

5125 5155
5 T
125 =53] |}
175 =| 5] %

and 250 = 2 x

2

First we write the prime factorisation of each of given numbes

250

5
>

125
25

We find that 5 occurs twice as common Tactors.
S HCFof 125, 175adn 250 =5%5=25
3.9.2 Continued Division Method (Euclid's Algorithm)

Euclid, a Greek mathematician derived an interesting method to find HCF of two or more
numbers. This method is known as Euclid's algorithm or Long division method.

Enclid's Algorithm (step for finding HCF)
Step 1:- From the given numbers, Identity the greater number.

Step 2:- Take the greater number as dividend and the smallest number as divisor.
Step 3:- Find the quotient and remainder.
Step 4:- 1f the remainder is zero then the divisor is the required HCF.

Step 5:- If the remainder is non-zero then take the remainder as new divisor and the last divisor as

the new dividend.
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Step 6:- Repeat the steps till the remainder obtained is zero.
Step 7:- The last divisor for which the remainder is zero is the required H.C.E
Let us perform an activity based on this method.

ACTIVITY

To Find HCF by cutting and pasting of paper.

Material used:- A meaning scale, a pencil, chart paper, coloured pencils or skeich pens, eraser efc.
Procedure:-  To find HCF of 14 and 22.

1. Take white coloured chart and cut a strip and divide it into 22 square boxes with pencil
and scale and fill red colour in it.

| - J
22
2. Take another strip and divide it into 14 square boxes and fill blue colour in it.

. | |
14

3. Diﬂd:thclargernumbtfﬂby;;wﬂm'numbﬂr 14 as (shown) 14y
| | i

] N [ - -

— 14 8
4, Divide the smaller number 14 by remainder 8.
14

5. Divide 8 by 6. 6 T3l

6. Divide6by2. g




Observation:- The required HCF of 14 and 22 is 2 which is the last divisor in the above process as
it leaves remainder (.

Example 15: Find HCF of the following by division method:-
(M 144,252 (i) 58,70 (i) 25,44

Solution : (1) Given numbers are 144 and 252 1445 252 Z 1
— 144
1'[!35144 E]
- 108
36 5]{} 53
Hence, 36 is the HCF of 144 and 252. 138
0
(i)  Given numbers are 38 and 70, 58 70 (1
- 58
1'2553 34
— 48
10) 12 (1
Hence, 2 is H.C.F. of 58 and 70 - 10
2 110
—-10
_0
(i)  Given numbers are 25 and 44 25} 44 ( 1
— 25
1925 (1
— 19
(3] :l 19 ES
~18
Hence 1,is H.C.F of 25 and 44, 1) g 6
0

H.C.F. of More than two numbers:-
To find H.C.F. of three numbers, we proceed as follows:-
Step 1:- Find H.C.F. of any two of them.
Step 2:- Find H.C.E of remaining number and HCF obtained in step 1.
Step 3:-  HCF of step 2 is the required HCF of three numbers.
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Example 16:  Find H.C.F. of 50, 125 and 1Y5.

Solution : Given numbers are 50, 125 and 195. 50125 ( 2
Consider any two numbers, say 50 and 125. - 100
25150 (2
— 50
- HCF of 50 and 125 is 25. _"{I_
Now, we find HCF of 25 and 193
25) 195 L7
- 175
20125 (1
- 20
. HCF of 25 and 195 is 5. E i‘é{“‘
= HCF of 50, 125 and 195 is 5. 0

3.9.3.Applications of H.C.F. (Word Problems)

In thiz section, we shall discuss some applications of HCF in solving some practical daily life

problems. Let's illustrate these problems with following examples:-

Example 17:- Find the greatest number which divides 250 and 188 leaving the remainder 2
in each case.

Solution : Given that, required number when divides 250 and 188, the remainder is 2 in each case.
= 250-2=248 and 188 — 2 = 186 are completely divisible by the required number.
= Required number ig the highest common factor of 248 and 186,

Since it is given that required number is the largest number.
Required number is the HCF of 248 and 186.

186y 248 ( 1
— 186
62 186 (3
~ 186

()
. Required number (HCF) is 62 —

Hxample 18: Find the greatest number which divides 645 and 792 leaving a remainder 7
and 9 respectively.

HCF of (645 — 7) and (792 - 9)

HCF of 638 and 783.

Solution : Required greatest number
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.. Required greatest number = 29

638 ) 783 (1
- 638

145) 638 (4

— 380

58 J145(2

- 116

29 )58 (2
— 58
0

Example 19 : Find the greatest number that divides 135, 245 and 385 leaving a remainder

5 in each case.

Solution: Required Number= HCF of (135 — 5), (245 - 5) and (385 - 3)

= HCF of 130, 240 and 380

Now,
20130 2 (240 2| 380
565 2120 2| 190
T3 2760 5| 95
2 130 19
315
130=2x5x13 s

20 =2% 2% 2% 2% 3 x5
and 380=2x2x5x%x19
HER=2 % 5=10
Hence, Required number = 10

Example 20:- Two tankers contain 434 litres and 465 litres ol diesel respectively. Find
maximum capacity of a container that can measure the diesel of both containers

exact number of times.

Solution : We have to find, maximum capacity of a container which measure both containers.

= We required the maximum number which divides 434 and 465 completely.

= Required Number = HCF of 434, 465

434 =2 x 7T x 31
and 465 =5x3x3l
. HCF of 434 and 465 = 31

So Required capacity of contamer = 31 litres

il

2|43 5 |465
7|25 i 93
31 31




Example 21: The length, breadth and height of a room are 8m 25cm, 6m 75cm and 4m
S0cem respectively. Find the longest tape which can measure the three dimensions
of the room exactly.

solution : We have to find the longest tape which measure the given dimensions of room.
So We required the maximum number which divides 8m 25cm, 6m 75cm and 4m 50cm

.. Required length of tape = HCF of 8m 25cm, 6m 75¢m and 4m 50cm
= HCF of 825 em, 675cm and 450cm [* 1m = 100 em]

f 25 175
Now Take any two numbers, say 823 and 67 675) 825 [ 1|

- 675

150) 675 iil

— 600

T liﬂﬂ 2
Here, HCF of 825 and 675 is 75. % 150

0

Now to find HCFof 75 and 450 757450 (6
— 450

0

. HCF of 835, 675 and 450 = 75
. Hence, length of longest tape = 73cm

Fxample 22: A floor of a room is 9m x 4.75m. It is to be paved with square tiles of marble
of the same size. Find the greatest measurement of each tile.

Solution: We have to find square tile of greatest measurement which paved the floor marble exactly
.. Reguired size of tile = HCF of 9m and 4.75m

= HCF of 900cm and 475cm [+* 1 m = 100cm]
4?Sj 900 E L
- 475
4253475 {1

- 423

50 )425 ( 8
— 400
25) 50( 2

». HCF of 900 cm and 475cm = 25cm — 50
]

Hence, Side of each square tile is 25cm. —_—
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312
Example 23 : Reduce —— to the lowest term (Simplest form).

507

Solution : In order to reduce a given fraction to the lowest terms. we divide the numerator and

(]

= e

tn

= = W

-

10.

11.

denominator by their HCF.
Now, we find HCF of 312 and 507. 312 507 ( |
-312
19:’:5312 El
-195
117 )195 (1
-117
312 312+39 g - 78
Now =0 = 507+39 = 13 39)78(2
- 78

[Divide numerator and denomiantor by 39]. T 0

éxewz’.se 34

Find H.C.F. of the following numbers by prime {actorisation:-

@M 30,42 (@) 135, 225 (@) 180, 192 (v) 49,91, 175 (v) 144, 252, 630
Find H.C.E of the following mumbers using division method:-

(0 170,238 (@) 54, 144 (i) 72, 88 (iv) 96, 240, 336 (v) 120, 156, 192
What is the HC.F. of two pririe numbers?

What is the H.C.F. of two consecutive even numbers?

What is the H.C.F of two consecutive natural numbers?

What is the H.C.F. of two consecutive odd numbers?

Find the greatest number which divides 245 and 1029, leaving a remainder 5 in each case.
Find the greatest number that can divide 782 and 460 leaving remainder 2 and 5 respec-
tively.

Find the greatest number that will divide 398, 437 and 540 leaving remainders 7, 12 and
1 3 respectively.

Two different containers contain 529 litres and 667 litres of milk respectively. Find the
moaximum capacity of container which can measure the milk of both containers in exact
number of imes.

There are 136 apples, 170 mangoes and 235 oranges. These are to be packed in boxes
contxining the same number of fruits. Find the greatest number of fruits possible in each box.
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12. Three pieces of timber 54m., 36m and 24m long, have 1o be divided into planks of the
same length. What is the greatest possible length of cach plank?

13. A room measures 4.8m and 5.04m. Find the size of the largest square tile that can be used
to tile the floor without cutting any tile

14. Reduce each of the following fractions to lowest forms:-

& s o
O qp @ g5 @ S

3.10 Lowest Common Multiple

In previous sections. we have learnt about the highest common factors of two or more numbers
and we have learnt common multiples of two or more numbers. In this section, we shall learn about
the lowest of the common multiples of given numbers which is known as L.C.M. of the numbers.

“Lowest common Multiple (L.C.M.) of two or more numbers is the smallest number
which is a multiple of each of the numbers.”

Or
LCM is the smallest number which is divisible by all the given numbers.
For example:- Consider number 6 and 8.
Multiples of 6 are 6, 12, 18, 24, 30, 36, 42, 48, 54, 60, ..............
Multiples of 8 are 8, 16, 24, 32, 40, 48, 56, .........ccc
Common multiples are 24, 48, ...
Clearly, 24 is the smallest among commeon multiples.
- LCM of 6 and § is 24.
*  LCM of the numbers is exactly divisible by each number.

#  LCM of two numbers is the greater number of them, if one of the numbers is multiple
of other.

* LCM of given numbers is not less than any of the given numbers.

There ae two methods to find LCM of two or more numbers:-
*  Prime Faciorisation Method
*  Common Division Method
Now. we shall learn about these two methods:-
3.10.1. Prime Factorisation Method
To find LCM, we follow the following sieps:-
Step 1:- Make the prime factors of each of the given number.

Step 2:- Find the product of all different prime factors with maximum number of times each factor
appear.
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Step 3:- The product of those factors is the required LCM.
Example 24:  Find LCM of the following numbers:-

(i) 20,30 () 36, 120 (i) 72, 84 (iv) 40,75, 126 (v) 108, 135, 162
Solution : (i)

20=2x2x5 2120 2|30
0=2x3Ix5 210 3_£5
We find that in these prnime factorisaton 2 oceurs 5

maximwmn two times, 3 and 5 occurs maximum once,
SIOCMof208and 0 =2x2x3Ix5=060

(i) 2136 2 120
" 36 =2%2%3%3 2[18 2 |60
120=2%2x2x3 x5 39 230
In these prime factorisation, 2 occurs maximum 3 times, 3 315
3 ocours maximum 2 tmes and 5 occurs MmMmAXIImuIT Once. =
ALCMof36and 120=22x2x2x3 %3 x5=360
(iii) 2|72 2|84
W T2=2x2x2x3x3 2136 2142
84 =2%x2x3%x7 2118 21
In these prime factorizsation, 2 ocours maximum 3 times, _3,2 7
3 oceurs maximum 2 times and 7 occurs maximum once, 3
LCM of 72 and 84
=2x2x2x3x3xT=504
{(iv)
4D=2x2x2 x5 80l 2o
75 =3 %5 %5 2120 5|25 3163
126 =23 %x3x7 2|10 ] 3|21
4] _T_

In these prime factorisaton, 2 ocours maximum 3 tmes. 3 and 5 occurs maximuwm
twice and 7 occurs maximum once

SLCMof 40, 75and 126 =2 %2 X 2 x 3 x 3 x5 x5 x7T=12600
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(V) 108=2%x2x3x3%3 2(108 31135 2162
135=3x3%x3x%5 2154 45 3|81
162=2%3x3%x3x3 3127 3 |15 3|27

309 5 3l9
B3 s

In these prime [actorisation 2 oceurs maximum 2 tmes, 3 occurs maximum 4 Gmes
and 3 occurs Maximiun once.

S LCMof 108, 135and 162 =2%x2%3x3x3x3Ix5=1620
3.10.2 Common Division Method
To find L.C.M. of two or more numbers, ve follow the following steps:-
Step 1:- Arrange the given numbers in a row geparated by commas.
Step 2:- Obtain a number which divides exactly atleast two of the given numbers.

Step 3:- Write the quotients just below them which are divisible by the chosen number and carry
forward the numbers which are not divisible by that number.

Step 4:- Repeat the process till no two of the given numbers divisible by the same number.

Step 5:- The product of the divisors and the undivided numbers is the required L.C M. of the given
nunbers,

Example 25:  Find the L.C.M. of the following numbers:-
[ 45, 60 ) 12,18and 20  (iii) 30, 40 and 75
(iv) 84, 90 and 120 (v) 56,72 and 144
Solution : (M 435, 60
15, 20
3,4

Bt o

CILCMof 45 and 60 =3 x 5% 3 x4 = 180
@ 2] 12, 18, 20
2/6, 9,10
3(3.9.5
I

ASLCMof 12, 18and 20=2x2x3x3 x 5=180
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(i) 30, 40, 75
15, 20, 75
3 3.4, 15

1,4, 5

2
3

S LCMof 30,40 and 75 =2 x5 x 3 x4 x5=600

(iv) 84, 90, 120

42, 45, 60
21, 45, 30

o o s |k

7,15, 10

T332

S LCMof 84,20 and 120=2 x 2 x 3% 5 xTx3x2=2520
W) 2|56, 72, 144
228,36, 72
2 (14, 18, 36
307,09, 18
317.3.6
il e

S LCMof 56,72 and 144 =22 2% 2 %3 x3x7x2=1008
3.10.3 Applications of LCM (Word Problems)
In this section, we shall discuss some applications of LCM in solving some practical daily life
problems. Let's illuswrate these problems with following examples:-
Example 26: Find the smallest number which is divisible by 12, 15 and 24.
Solution : We know that the smallest number divisible by 12, 15 and 24 is their LCM.

So, We calculate LCM of 12, 15 and 24
12, 15.24

6, 15, 12
3, 13.'6

st a4

SLCM=2x2%3%5%x2=120 1, 5.2
Hence Required number = 120

Fxample 27: Find the least number when divided by 6, 15 and 21 leaves remainder 4 in
each case.

solution : We know that the least number divisible by 6, 15 and 21 is their LCM.
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So, the required number must be 4 more than their LCM.

We calculate LCM of 6, 15 and 21 316, 15. 21
LSICM=3x2x5x7=210 ‘-_,_5-}.
Hence, Required number=210+4 =214

Example 28: Find the greatest 3-digit number exactly divisible by 18, 24 and 36
Solution :  First, find LCM of 18. 24 and 36

SLCM=2x2X3x3Ix2=T72 2 |18, 24, 36
209,12, 18
319,69
3132,3
) e |
Now the greatest 3-digit number is 999
We find that when 999 is divided by 72, the remainder is 63.
Hence, greatest number of 3 digits which is exactly divisible 72 )999 ( 13
by 18, 24 and 36 is = 999 — 63 = 936 - 72
279
- 216
63

Example 29: Find the 4-digit smallest number which is exactly divisible by 15, 20 and 24.
Solution :  First, find LCM of 15, 20 and 24

2 |15, 20, 24

2 |15, 10, 12

3 |15,.5:6

8 18,52
ALCM=2x2x3%x5x2=120 L2
Now, 4 digit smallest number is 1000). . .
We find that when 1000 is divided by 120, the remainder is 40. 12¢) lzzz '8

a0

.. Smallest 4-digit number, which is exactly divisible by 15, 20 and 24 = 1000 + (120 - 40) = 1080
Hence, required number = 1080
Example 30: In a morning walk, three persons step ofl together. Their steps measure
70cm, 80cm and 75cm respectively. What is the minimum distance each should
walk so that all can cover the same distance in complete steps?
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Solution : The distance covered by each one of them has to be same as well as minimum.So, the
required minimum distance each should walk would be L.C.M. of the measure of their steps.

~ LCM=2x5x 7 x 8 x 15 = 8400 cm 2| 70, 80, 75
5| 35, 40, 75
Hence required distance = 8400 cm or 84m 7.8, 15

Example 31 : Four bells toll at intervals of 2, 3, 4 and 5 seconds. The bells toll together at
8 a.m. when will they again toll together?

Solutien : The bells will toll together at a ume which is a multiple of four intervals 2, 3,4 and 5
seconds.

So, first we find LCM of 2, 3, 4 and 5
2| 2,3,4,

5
1 1,3,2,5

LICM=2x3x2x5=060

Thus, the bells will toll together after 60 seconds or 1 minute.

First they toll together at 8a.m. then they will toll together after 1 minute i.e. 8:01am.
3.10.4 Relation Between H.C.F, and LCM:-

* HCF of given numbers is always a factor of LCM or LCM is a multiple of H.C.F.

*  The product of HCF and LCM of two numbers is equal to product of both given nunibers.
If 4 and b are two numbers then a x b = HCF x LCM

For example:- Consider two numbers 12 and |8
12 =2 2.5 3
and 1I8=2x3x3

HCF=2x3=6

and LCM =2 x2x3x3=36

Now Product of given numbers =12 x 18 =216

Product of their HCF and LCM = 6 x 36 = 216

Hence. Product of two numbers = Product of their HCF and LCM
Note:-  This result is true only for two numbers

Example 32: Can two numbers have 18 as their HCF and 42 as their LCM. Give reasons in
support of your answer.

Solutien : We know that HCF of given numbers iz a factor of their LCM.
But 18 is not a factor of 42.

So, there cannot be two numbers with HCF 18 and LCM 42,
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Example 33: The HCF and LCM of two numbers are 15 and 75 respectively. If one num-

ber is 25 find other number.

Solution : ¥ number »x 2™ number = HCF % LCM
HCFXLCM _ 153X73
2™ number = ™ qumber 25 = 45

I

(%]

tn

.

9.

10.

|
13,

Hence other number is 435.

éxez'oéw 35

Find LCM of following numbers by prime factonsation method:-

@ 45,60 @) 52,56 @i 96, 360

(ivi 36, 96, 180 (v) 18,42 72

Find LCM of the following by common division method:-

M 24, 64 () 42, 63 {m) 108, 135, 162
(iv) 16, 18, 48 (v) 48, 72, 108

Find the smallest number which is divisible by 6, 8 and 10.

Find the least nurober when divided by 10, 12 and 15 leaves remainder 7 in each case.
Find the greatest 4-digit number exactly divisible by 12, 18 and 30.

Find the smallest 4-digit number exactly divisible by 15, 24 and 36.

Four bells toll at intervals of 4, 7, 12 and 14 seconds. The bells toll together at 5a.m. When
will they again toll together?

Three boys siep off together from the same spot their steps measures 56cm, 70cm and
63cm respectively. At what distance from the starting point will they again step together?

Can two numbers have 15 as their HCF and 63 as their LCM, Give reasons in support of
your answer.

Can two numbers have 12 as their HCF and 72 as their LCM. Give reasons in support of
VOur danswer.

The HCF and LCM of two numbers are 13 and 182 respectively. If one of the numbers is
26. Find other number.

The LCM of two co-prime numbers i 195. If one number is 15 then find the other number.
The HCF of two numbers is 6 and product of two numbers is 216. Find their LCM.
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10.
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13.
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Multiple Choice Questions

Which number is a factor of every number?

(@ 0 (b} 1 €} 2 (d) 3
How many even numbers are prime?

(@) 1 (b2 (c) 3 (dy 4
The smallest composite number is ......coeeneee. .

(@ 1 (b) 2 © 3 (d 4
Which of the following number is a perfect number?

(1) 8 (b) 6 (© 12 @) 18
Which of the following is not a multiple of 77

(@) 35 (b) 48 (c) 56 (dy 91
Which of the following is not a factor of 367

@ 12 b) 6 (c) 9 (d) ¥
The number of prime numbers upto 235 are

(@ 9 (by 10 (c) 8 (dy 12

Which mathematician gave the method to find prime and composite numbers?
{a) Aryabhama (b) Ramayan (¢) FEraiosthenes (d) Goldbach

The statement “Every even number greater than 4 can be expressed as the sum of two

odd prime numbers™ is given by
{a) Goldbach (b} Eratosthenes (¢) Arvabhatia (d) Ramanujan
Which of the following 1s a prime number?

(@) 221 (b} 195 © 97 @ 111
Which of the following number is divisble by 47
fa) 52369 (b) 25746 (cy 21564 (d) 83426

Which of the following is not true?
(a) Tt apomber is factor of two numbers then it is also factor of their sum
(b Il a number is facrtor of two numbers then it is alzo factor of thedr difference.
(¢} 15 and 24 are co-prime to each other.
(d) 1 isneither prime nor composite.
Which of the following pair is co-prime?
(@ (12, 25) (b) (18, 27) () (25,35 (d) (21, 56)
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14.

16,

17.

15.

19.

Which of the following number is divisible by 87

() 123568 (b) 412580 (c) 258124 (dy 453230

Prime [actorisation of 84

(@ 2x2x3x2x7 b)) Tx2x3x3

{e) 223 x Tl () 3x2x3x2x7T

HCF of 25 and 45 is

(a) 15 (b) 5 (€} 225 (d)y 135

TELCM of two numbers is 36 then which of the following can not be their HCF?

(@ 9 (by 12 () 8 (dy 18

The LCM of two co-prime numbers is 143, If one number is 11 then find other number,
(a) 132 (b) 154 (c) 18 (d 13

Find the greatest number which divides 145 and 235 leaving the remainder 1 in each case.
(a) 24 (b) 18 (c) 19 (dy 17

The greatest 4 digit number which is divisible by 12, 15 and 20

(1) 9990 (b) 9000 (¢) 9960 ) 9999

After completion of this chapter, the students are now able to :

et e

Understand about factors and multiples.

Give information about different types of numbers.

Check the divisibility of number without actual division,

Apply knowledge of HCF and LCM and can use them in daily life.

ANSWER KEY

Exercise 3.1

M 1,2,3.6,9. 18 ) 1.2.3.4,6 8 12,24
i) 1.3.5, 9, 15,45 () 1,2.3, 4,5, 6 10, 12, 15, 20, 30, 60
) 1.5, 13,65
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Lh

0.

tn

9.
10.

[

@ 6,12, 18,24, 30, 36 G 9, 18, 27, 36, 45, 54

(@) 11,22, 33, 44, 55, 66 dv) 15, 30, 45, 60, 75, 90
(V) 24, 48.72, 96, 120, 144

@ 17, 34, 51, 68, 85 @ 12, 24, 36, 48, 60, 72, 84, 96
(i) 21,42, 63, 84

(i), (iv)

M 16=34+13=5+11 () 28=11+17=5+723

) 40=3437=11+29=17+23

@ 2,3,57 11,13, 17, 19,23 (i) 89, 97, 101, 103
@) 127, 131, 137, 139

No

M 6 @ 8 @9 @13 (vlI5
23,3753, 73

Exercise 3.2
M 1.2,4,8 @ 1.5 (b 1,2.3.4.6.12 (w) 1,7 (v} 1
@) 15,30,45 (i) 24, 48,72 (i) 12, 24, 36

Divisible by 2:- (i), (iii), (iv), (v)

Divisible by 4:- (ii1). {iv)

Divisible by 3:- (i), (ii), (iv), (v)

Divisible by - (ii). (v)

Divisible by 5:- (id}), (iii). (v)

Divisible by 10:- (i)

(i), (i), (iv) 7. (i) (i), (v) 8. ), (), Gid, (v)
(i) True (i) False (i) False (iv) True (v) True
45 11, (i), (iii), (v)

Exercise 3.3
() 9=2x2x2x2x2%x3 (i) 120=2x2x2x3x5
) 1B0=2x2x3%x3I x5

O 7.4.2 (i) 10,5 (i) 8,3, 4,2

0 d420=2x2x3x5x7 (980 =2%x2x53xTx7
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13.

(i)

225 =3 x 323 x5 ({v)

150=2x3x5x3

(vi 324=2x2x3x3x3FIx3
Exercise 3.4
i 6 iy 45 (m) 12 av) 7 (v} 18
i) 34 (i} 18 (uw) 8 (iv) 48 (v) 12
I 4. 2 5 1 6. 1
65 9 17 10. 23 liwres 1. 17
Yem 14, () 2 G = (i) i
6 = 8 23
Exercise 3.5
@ 180 @) 728 (i) 1440 Gv) 1440 (v) 504
@ 192 @) 126 @@ 1620 G(v) 144 (W) 432
120 4. 67 5. 9900 6. 1080
2520cm 9. No 10. Yes 11. 9
36
Multiple Cheice Questions
b 2 a A d 4. b 5 b 6. d 7. a
a 10. ¢ 1l.e Ak e 13. 2 14 a 15 ¢
c 18. 4 19.b 20. ¢
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12.

8.
16. b

C

)
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16
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INTEGERS

LIJ-"- -H\J;?
| ﬁ;‘;} )
6o

s
Objectives

In this chapter you will learn
(i) Tounderstand about the extended number system from natural pnmbers to integers.
(i) Torepresent integers on number line and operations on number line.
(m) Toidentify greater or smaller integer out of given set of infegers .
(iv) To solve problems involving addition and subtraction of integers.

4.1 Introduction

We have already learnt about the natural numbers, ie. 1,2,34, 5, (e which we also called
counting numbers. We also learnt about whole numbers 1., 0, 1.2, 3.4, 5, e which 13 the
extension of natural numbers. We have studied earlier in whole number system that sum of two whole
niumbers is always a whole number, but difference of two whole numbers is not always a whole number
(Do you remember 7 — 5 = 2) But what is 53— 7 =?. To answer this problem we need to extend our
number system from whole numbers to mtegers. Let us look at few more real life examples:

+ Sachin goes to a hill sation, the temperature of that hill station is 0°C. Further 2 degrees fall
in temperature causes the temperature to be 2°C below 0°C. Can you tell the present
temperature?

* Ramesh and Arjun went to a shop to buy a pen. The price of pen is ¥25. But Ramesh
had only ¥20 in his pocket. He borrowed T35 from Arjun and bought the pen. Now
Ramesh is left with no meney or 0 in his pockel. But he has (o remember the amount
borrowed (should he or not?) He writes T5 in his note book. How will he express the
money borrowed in numbers?

In the above examples. we feel the need of introducing special numbers to deal with the
situations of barrowing and going below (.

Infact we need to extend our number system beyond whole numbers.

For Example : Earning and Spending, East and West, Deposit and Withdrawls, Above
sea level and below sea level, above freezing point and below freezing point, eic. In faci
for this we need negative numbers to express spending (Contrary to positive eaming) and
to express other similar cases.
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4.2. Negative Numbers

Negative number is a real number less than zero. Negative numbers represent opposite to the
positive numbers. If positive represents a movement to the nght, then negative represents a move-
ment to the left. If positive represents above sea level, then negative represents below sea level. If
positive represents a deposit, negative represents a withdrawl. They are ofien used to represent the
magnitude of a loss or deficiency. A debt owned by someone, may be considered as his negative
asset. Negative numbers are used to describe values on a scale that goes below zero, such as celsius
and Fahrenheit scales of Temparature.,

Negative numbers are usually written with a minus sign in front of number like ~1 (pronounced
as : nunus one or negative one). Numbers less than zero are negative and greater than zero are
positive. Zero itself is neither positive nor negative. Zero is non-negative non positive number.

As in common sense oppsoite of opposite is the original thing, like wise negative of a
negative 18 positive,
For Example : = (-1) =1

In this way we got new range of numbers that we called negative numbers (negative integers)

and these are:

4.3 Integers

The first number to be discoverd were Natural Numbers (counting numbers) ie. 1,2, 3,4 ...
Then we included zero (0) to the set (collection) of natural numbers, we got new set of numbers
known as whole numbersie 0, 1,2. 3. 4......... Now we found that there are negative numbers
too. If we include negative numbers to the set of whole numbers we get a new set of numbers called
Integers as 0, £1, £2, £3, &4, 45, ............ =

(rremnenes -5, 4,-3,-2,-1,0,1,2,3,4,5..... ) Sriepe '
b 234 Sovsnn Wi Nmbers ™
are called positive integers. /

—l. '-2-, "3. '—"-1-. 3 ey Malumul Nuanlwrs

are called Negative integers. -

(0 (zero) is neither positive nor negative

I.\I""\-\_

N ¢ {1,2.3, 4.1}
W 0L A }
Zorl: {4, -3,-2,-1,0.1,2,3, 4. }

4.4 Representation of Integers on Number Line

Congsider the part of & number line with whole numbers 0, 1. 2........ marked on it {(we have
already done it in previous chapter)

"l 1 ] 1 | 1 1 L
s | ] I ! | | L

0 1 2 3 4 5

If we place mirror at 0 (Zero) facing towards the numbers 1,2, 3. ... we get an image of

the part of the line extending in opposite direction in the roirror. This part of the line are points which

are imagesol 1,2,3 ... , Draw these images and mark the images of these points 1, 2, 3 ...
a5 =1, =2. =F i respectively.
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A

1
I
8 —5 —4 —3 =2 —1

—
I
i
;
tn

=, B

Mirrar facing Positive Integers

We got a line extending indefinitely in both directions where zero (0) lies in the centre. While
facing towards zero. the numbers on the right of zero are positve inlegers 1, 2, 3,4 ......... and to the
left of zero are negative integers (which are all images of positive integers) -1, -2, -3, 4........ .
Here —1 is the image of 1, -2 is the image of 2 and so on.

4.5 Ordering of Integers

Any number on the number line is greater than any other nurober appearing on its left. and any
number on the number line ig less than any other number appearing on its right.

Some Important Observations:

(a)
(b)
(c)
(d)
(0
(g)
(h)

(1)
i)

Every inieger has its successor as well as predecessor,

Every positive integer is greater than () and every negative integer is less than 0.
The greater integer between the two given integers is the lesser integer between the nega-
tive of these integers

e.z 15> 13 but-15 <13

A number farther from 0 on the right has larger value.

A number farther from 0 on the left side has smaller value.

Smallest positive Integer is 1.

But largest positive integer (or Just Integer) is not possible to write in.

Largest Negative integer is *—1°

bt smallest Negative integer (or just integer) is not possible to write in.

() is neither positive integer nor negative integer.

Every positive integer is greater than every negative integer.

(0is greater than all negative integers.

Example I:  Write the opposite of the following

(a) 300 feet above sea level.
(b)  Withdrawal of T500 from Bank Account.

Solution : (a) 300 feet below sea level.

(b) Depositof 500 in Bank Account.

Example 2:  Represent the following situations in integers.

(a) Height of Mount Everest is 8848 m above sea level.
(b) A submarine is at a depth of 6006 m below sea level.
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Solution :

Example 3:

Solution :

Example 4:

Solution

Example 5.

Solution

(¢) A loss of 200
(d) Share market gained 200 points today.

(a) +8848
(b) —600
(cy =200
(dy +200

(Here “+ represents above the sea level in meires)
(Here - represents below the sea level in metres)
(Here =" is loss in Rupees)

(*+’ is points gained)

Represent the following numbers on number line : -3, +5, -6, 0, -8, -9

E D C A 0 B
i i i | i | 1 d | | 4 | 1 | I I 1 1 1 | e
% e e T e R T T T T T T R R [ T B Pk
-9-8-7-6-5-4-3-2-1 p 1 2 3 4 5 6 T B 8 10

Point O represents zero. Point A represents —3, Point B represents +5, Point C
reprsents —6, Point D represents —8, Point E represents -9,

Given figure is vertical number line. A

representing integers in which O represent zero. Answer 1 i
the following. T B
(a) If point D is -6, then which peint is +6. T -
(h) 1Is A negative or a positive integer T o
{c) Write integers from B to E T€
(d) Write point on the number line having least value. 4 K
(¢) 'Which number Is represented by C. to
Let us write integers on this vertical number line taking O as ::

orgn. b= A
We shall write positive integers above () (zero) and negative B 8
integers below )’ (zero) in sequence. : L
{a} GiventhatD is —6 and hence A is +6. 1'|_: 3
(b) A is positive integet. P
(c) Inmtegers fromBtoEare:4,3,.2,1.0,-1-2 :j: "
(d) Point on the number line having least value is D. ) A
{e) C represents +2. v

In each of the following pairs, which number is to the right of the other on

the number line.

(@) -2,5 (h) -7,-5 WL S— .|
- T | ! ] | | | T Ll

(@) 5 lies to the nght of = 2. 2-101 23 45

&8



(b) -3 liestothe rght of -7
4 t

N #27 woiny
Example 6:  Which of the following lies to the left of the other on number line ?
(a) -10,-20 M 7,-6
Solution : (a) —20 lies 1o the left of <10
(b) —6liestothe left of 7
Example 7:  Write all the integer between the given pairs.
fa) -30and-20 (b) -8 and -15
Between mean excluded “end points™.
Sohstion: (a) The integers lying between —30 and —20 are 29, -28, 27, 26, -25, -24, -23,
-22, =21
(b) The integers lying between —8 and —15 are —14, 13, -12, -11, -10, -9
Example 8:  Write four negative integers greater than -9,

Solution : Greater integers lies on the right side on number line.

Integers on the right of (—9) on number line are : -8, —7. -6.-5.
Fxample 9 :  Arrange the following integers in ascending order.

a) 9,3, 4,-6,8

Solution : 0
i ] 1 1 | 1 ] L ] L 1 1 1 1 | L L L S
< B N e S S RN T N R UNEY B G N (N B >
-9 -6 3 4 8
Given integers in ascending order are &
-9,-6,3, 4,8

Suwercise

I,  Write two examples from day to day life in which we can use positive and negative integers.

2. Write the opposite of the following:
(@) A profitof ¥300 (b) A withdrawal of ¥70 Rs from bank account.
() A deposit of T1000 (d)326 B.C
(e)  500m below Sea level (f) 25° above (0PC

Represent the situations mentioned in Q2 in integers.
4. Represent the following situations in Integers.
(a) A deposii of ¥500.
(b} An Aeroplane is flying at a height two thousand metre above the sea level.
(c) A withdrawal of T700 from Bank Account.
(d) A diver dives to a depth of 6 feet below ground level.
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5.

.

10.

11.

Represent the following numbers on number line.
@ =5 (b) 46 (c) O (dy +I
(e) -9 H -4 (g) +8 () +3

Integers are represented on a horizontal number line as shown where A represents —2.
With reference to the number line, answer the following questions :

C B A D EF G H
o 0N N R L e R B S U A R O

()  Which point represent —37
(b) Loeate the point which represenis the opposite of B and name it P.
(c) Write integers for the points C and E.
(d)  Which point marked on the number line has the least value?
In each of the following pairs. which number 18 to the nght of other on the number line?
@ 2,9 by -3,-8 (¢) 0, -5
(dy -11,10 € 9.9 0 2. -200
Write all the integers between the given pairs (write them in increasing order)
(a) 0Oand-6 by —6and+6 (¢) -9 and -17
(d) -19and-3
(a) Whrite five negative integers greater than *-15°,
(b)  Write five integers smaller than ‘20",
(c)  Write five integers greater than 0.
(d) Wnite live integers smaller than ().
Encircle the greater integer in each given pait.
(@) =5 -7 ® 0.-3 {c) 5.7
(d -9,0 (e) —9,-11 O 44
(g -10,-100 () 10, 100
Arrange the following integers in ascending order:
(@ 0,-7,-9,5 -3 2,4
by 8,-3 7.0 -9 -6
Arrange the following integers in descending order:
(&) -9,3,4,-6,8 -3
b 4,8, -3,-2,50
a0



4.6 Understanding Integers with a game

Make a number strip marked with integers —30 to +30.

§EEEETEEREE Rk T

Take two dice, one marked | to 6 and other marked with three ‘+* signs and three *— signs.
.

Ny

Two plavers can play the game al a time. Players will keep different coloured bultons at the
zero position on number strip.

Let player A starts the game. He throws both dice simultaneously. IT on one dice there appear
“+" sign and on another dice there appears 3 then it means the outcome is +3. Player A picks his
button and places it on “+3",

Now it is turn of B. He throws boih dice simultaneoasly. On one die he gets "= sign and on
other dice he gets ‘4°. It means he has got *—4". Player B picks his button and places it at 4.

Now it is turn of A. He throws both dice and gets ‘-5". He has to move 5 steps to the left of
his present position *+3°, Thus he reaches 2" and places his button there (43 — 5=-2). The game
contnues this way. And player who reaches —30 will be considered out. And the player who reaches
+30 first wins the game.

4.7 Addition of Integers (Understanding with an Activity)

Take carrom coins (Black and White) to perform this activity.
Let us assume that each white carrom coin represent +1 and each black carrom coin represent —1.

AR Integer Represented

O O = 2
@0 —
@ = o

OO’ "'.. = (+3) # (+2) = +5
mi_i +. = (—2) + (1) =3
0000 T
000008 |- -
O. +..... =  (+2)+ (3
| M"'M... = 040+(-3)=-3

o




Observation:

1.
2

We do addition when we have two positive integers like (43) + (+2) = 43.

We do additon when we have two negative integers but the answer takes the negative
gign (—) [minus sign] like (-2) +(-1) =-3.

When we have one positive and one negative integer, we must subtract, but answer
will take the sign of Largest integer (Ignoring the sign of integer, decide which is bigger)
like (+2) H(-5) = -3.

4.7.1 Addition of Integers using Number line

It 1s not always easy to add integers using carrom coins. Let us try to perform these operations
on number line of integers.

(1)

3+6=7

-3 =2 -1 0 1 2 3 4 5 3] T 8 a

- .

On number line we first move 3 steps to the right of zero (suggested by “+" sign) them
move ahead 6 sieps to the right of 3. We finally reach  at 9. Thus *+9" 1s the final
answer.

= 34+6=9
@ 2)+5)="?
f/’\.
¢ — {qﬂNV‘“\/.\i |l ——
&4 8 T 5 -5 -4 3 =2 A4 0 + ¢ 3 4 5 & 7

On number line we first move 2 steps to the left of zero (left direction is suggested by
minus sign then we move ahead 5 steps 1o the left of *-2° We finally reach  at—7. Thus
‘~7" is the answer.

= 2+ =5=7

@ 2+ =7

On number line we first move 2 steps to the left of zero (suggested by minus sign), then we
move  six steps to the right of *-2" (Direction suggested by plus sign). We finally reach
at +4. Thus “+4’ is the answer.
= (-2)+ (6) =+4

g2



iv) (+H)H+(7)=17

A

W

=5

On number line we first move 3 steps to the right of zero (Right direction suggested by plus
sign) and reaches at +3. Then we move 7 steps to the left of *+3° (left direction suggested
by minus sign) and reaches at —4. Thus answer is —4.

= +3+{-NH=-4
Example 10. Using number line write the integer which is
(@) © less than 2 (b) 3 less than -2
Solution : (a) H6lessthan2="7

We need to find the integer which is 6 less than 2. So we shall start with *+2°
and procced 6 steps to the leflt of '+2° as shown below.

?

L 4

Therefore 6 less than 2 is *—4"
(b) 3lessthan-2="7

We need to find the integer which is 3 less than —2. So we shall start with -2
and proceed 3 steps to the left of -2 as shown below.

e, e | ] | | | | I |

L) Li L L .

8 7 6 -5 4 -3 2 4 0 1 2 3 4 5
Therefore 3 less than -2 is -5,
Example 11.  Using Number line add the following integer.
(@) 9+ (-6) (h) (=5) + 10
(€) (=2)+3+(=3)
Solution : (a) 9+ (-6}

.

W

On number line we shall start from () and move 9 steps to the right of zero.
Then we shall move six steps to the left of *+9” . We finally reach at +3. Thus
+3 is the answer,

\
) '

Hence 9 + (—6) = +3
25



(b) (-5)+10=7
s B
i Vol s s _H!- ~c SNy 2
4 4 & X 4 4 4y ®»OF 2 O3 4 & &8 F B2
On number line we shall move 3 steps to the left of zero (left side suggested by
minus sign). Then we shall move 10 steps to the right of ‘5" and finally reach
at '4+5°, Thus “+5” is the answer.
Hence (-5) + 10 = +5
) 2)+5+(-3)
] 1 N ‘ L A | 15‘“‘1 I L L L 5
T o B B & =5 2 4 QN.T 2 /% & % & T
Hq"‘x._‘____t,__:.;"":.?
Step I: Onnumber line we shall move 2 steps 1o the left of zero suggested
by muinus sign of *-27.
Step IT: The we shall move 5 steps to the right of -2’ suggested by plus sign
of *+5" and we reach of "+3°,
Sign I : Then we shall move 3 steps to the left of *+3° as suggested by minug
sign of *-3" and finally we reach ar zero.
Hence answer is zero. Hence (-2)+ 5+ (-3)=0
Example 12.  Add without using number line.
(@ 19 +(-13) (b) 19 + 13
(c) (=19)+(=13) (d) (-19) + 13
(e) 21 +(=13) + 8+ 7+ (-19) + (=11) + 2
Solution : (@) 19 + (—13) When we have one positive and one negative in-
= +(19-13) teger. We subtract them. but the answer takes the
= U sign of greaterinteger (ignoring the sign of integer,
decide which isgreater)
(), 1410 We simply add when we have two positive integers.
= 32
(© (-19)+(-13)
= (19+13) We add when we hﬂﬂ? wo ‘uf:gative integers. But
= 5 the answer takes the minus sign.




Example 13.

Solution

| ]

@ (-19) + 13
= —({19-13
- 6

€@ 2L+ (=13 +84+ 7+ (=19 +(=11)+2

When we have one positive and one negative
integer, we subtract them, But the answer takes
the sign of greaterinteger (Ignoring the sign of
integer, decide which is greater)

We arrange the numbers so that. the posinve and

negative integers are grouped together. We have
21+ 84+ T7+2+(=13)+ (=19) + (=11)

= 38+ (—43)
= 38 - 43
= -5

A
21| 13
g1 19
71 11
2
Add  +38 |43

Pick the sign. of larger number.

Write the successor and predecessor of the following:

(a) —69

(a) Successor of —69
Predecessor of —69

(b) Successor of 59

Predecessor of 39

éxem‘se

) 59
= 69+ 1 =68
= 60 —1=-70
= 594+ 1=60
= 59-1=58

4.2

Using number line write the integer which is

{a) 5 lessthan—1 {(b) 5 more than-5
{c}  2lessthan 5 (d) 3lessthan-2
Using number line, add the following miegers:

(@ 9+(3) (b) 5+ (-11)

® L+ (d) (-5)+12

© CD+ED+ 0 (-2)+4+(-5)
g (3)+(5) +(4)

Add without using number line:

(a) 18 +13 (b) 18 +(-13)

(c) (-18)+13 (@ (-18)+(-13)
(e) 1BO + (-200) (  TT7 + (-67)
(g) 1262 + (-366) + (-962) (h)

(1

CEN+(N+4+16

()

0+ER2D+2U+ 1D+ D+ U + D)
37 + (=2) + (-63) + (-8)

a5



4. Write the successor and predecessor of the following:

(@) —15 () 27 (c) =79 (dy 0
(e) 29 L I8 (g -21 (h)y 99
@ =l @ -13
5. Complete the following addition table:
+ -3 — -2 +1 +2 +3
-2
=3
0
+1
+2

4.8. Additive Inverse

Two integers which when added to each other give the sum zero, are called additive inverse of
each other,

€g.; =31+ (3 =0

Here (—3) iz additive inverse of 3

and {3) is additive inverse of -3
4.9 Subtraction of Integers:

Subtraction is an operation which is just the reverse of addition. We use the following rule for
subtraction:

If a and b are two integers, to subtract b from a, we change the sign of b and add itina.

&gt a—b=a+ (b
Fxample 14.  Using number line find the value of

(a) —4-(=2) b 7-(=2)
Solution : (@ —4-(-2)
= —4+(addiuve inverse of -2) =-4 + (2)

N —f: —4@ 1 2 3 4 5 B 7
Hence —4 - (=2} =-2
(b) 7-(=2)
= 7+ (additive inverse of -2)
T+ (2)

v

I
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& i : i y/f’ I I 1 1 1 1 51\3/ 5
34 2 4 @ 1 2 3 4 5 7
Hence 7-(-2)=9
Example 15, Subtract the following:
(a) 27 from 42 (h) =13 1from 91
(c) 16 trom -84 (d)y —61{from—41
Solution : (@) 42 -(+27) =42+ (27
=42 — 27
=15
0) 91-(-13) =91 +(13)
=91 +13
=104
(€) —84-(16) =-84+(-16)
=-84 - |6
=—100
(@) —41 —(-61) =-41 + (61
=-4] + 61
= +20
Example 16. Solve.
(@) (-13) +32 -8 -1
(b) 19 - (-45) - (-3)
Solution : (@) (-13)+32-8-1
= —~13+32-8-1
= 32-13-8-1
= 52-—22
= 10
(b)) 19— (45)-(-3)
= 19 + (45) + (3)
= |9+45+73
= 67
¢
Gwercise 43
1. Fill ihe suitable I'nlegl;r?:bui :
@ 24  ]=0 [ J+u=o0
@ s+ J=0 @[ J+9=0
© 34 =0 ® [ _J+o=0
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(3]

Subtract using number Hne:

(a) 5 from-7 (b} -3 from -6
{c) -2from8 (d) 3 from?9
3. Subtract without using number line:
(a) —6from 16 (b} =51 from 55
(c) 73 from-10 (d) =31 from —47
4. Find:
(@ 35-(20) (b) <20) - (13)
(€) (-15)—(-18) (d) 72— (90)
() 23-(-12) B (-32)- (40
5. Simplify:
(@) 2-4+6-8-10 b)) 4-2+2-4-2+2
© 4-(F+7-3) (@ 7+ (=19) +(-7)

Multiple Choice Questions

1. How many integers are berween -3 to 37

(@) 35 (b) 6 (e} 4 (d) 3
2. Which of the following integer is greater than —37
(@) -5 (b) —4 © 0 d —-10
3. Which of the following integers are in ascending order?
(@ -5,-9,-7,-8 (b)-9,-8,-7, -5
(c} -5,-7,-8,-9 (d) -8, -5, -9, -7
4.  Which of the following integers are in descending order ?
(@ 3,0,-2,-5 (=5, 2,0, 3
) -5,3-20 (d-2,0,-5.3
5. The given number line represents:
< ) >
0 1 2 3 4 o 5] T
(a) S5+l (b 1+5 (0 4141414l (d) S5+5+454545
6. 3 less than-2=
(@ -5 (b} —6 () 3 (d) 6
7. (-2)+ 8=
(a) -6 (b} —10 (c) 10 (d}y 6
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8.

10.

¥

, il

.Learning Outcomes

Which of the following statements 1s tue about the given number line.
A B c

€ + t t + i 4 + >
-2 - 0 1 2 3 4

{a)  Value of A is greater than value of B.

(b) Value of A is greater than value of C.
{c)  Value of B is less than value of C.
(d)  Value of Cis less than value of B.
D+ (-12Y+11=

(a) —19 (b 30 (c) -23 (dy -8
15— (~12) + (-27) =
(@) 0 (b) —54 (c) —24 (d) 54

A fter completion of this chapter, the students are now able to

Understand the extended number gystern from natural nurnber to integers
Represent integers on the number line and operate on number line
Identify greater or smaller integers out of a given set of integers.

Solve problems involving addition and subtraction of integers

ANSWER KEY

Exercise - 4.1
(a) A lossof T500 (b) depositof T70in bank account (¢) withdrawal of 21000

(d) 326 AD (e) 500m above sea level () 25° below 0°C
(a) +500 by =70 {c) <1000

dy =326 () -500m i +23

(@) 4300 (b) +2000 (c) =700 (d) -6
(a) B (b)y +3 c) C=-T,E=+4 (dy C
(a) 9 (by -3 © 0

(d 10 (e} 9 O 2

(&) -5,-4,-3 -2, -1

() -5,-4,-3,-2,-1,0,1,2,53 45

(¢) -16,-15, -14, -13, -12, 11, -10

(dy —18,-17,-16, 15, -14, -13,-12.-11,-10,-9, -8, =76

23
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=

!Jt

(1)
(6)

(a)
(e)
(a)
(a)

(a)
(a)
(a)

(a)
(d)
(g)
Q)

(a)
(a)
(a)
(a)
(a)

a

-3

b) 0 © 7 @ 0

-9 ® 4 (@ —10 (hy 100
9. 7, -4, -5.0,2,5 () -9,-6,-3,0,7.8
81 '1'| 31 _31 _ﬁ'-. _g {b} 31 5‘1 41 [.L _21,—.3‘
| Exercise - 4.2]

-6 (k) 0 (c) 3 (d) -3
G b -6 €} -5 (@7 (e) =7 (-3
3] b 5 ) =5 (@ -31 (e) =20 M 710
—66 (h)y 4 it 4 gy —38
~14 and -16 (b) 28 and 26 (c) —78 and 80
1 and -1 {e} 30 and 28 () —17 and —19
=20 and —-22 (h} 100 and 98 @i 0and-2
—12 and -14

+ | -3 —4 -2 +1 +2 +3
2| -5 6 4 -1 0 +1
3| % -4 -5 i e 0

0 =3 —4 -2 +1 +2 +3
+1 -2 -3 -1 +2 +3 +4
+2 -] -2 0 +3 +4 +35

Exercise - 4.3
2 ® -l @5 @9 (€) -3 () 0
12 ® -3 (@ 10 (@6
22 (b) 106 () -85 (d)-16
15 () -33  (¢) 3 () —18 () 35 M 8
-14 (b) 0O (c) 23 (d)-33
Multiple Choice Questions
2y ¢ 3) b 4) a & ¢
(7) d (8) ¢ M d {10} a

°R

(g) 2



FRACTIONS

L;:[:_.
Objectives

* Tounderstand about different types of fractions.
* To use fraction in practical life.
* To use fraction in different uniis 1.e. money, length and temparature

5.1 Introduction

In previous classes, we have studied that if an object is divided in equal parts then one or more
parts of the object is called fraction. Tn our daily life. we perform many activities of a fraction like a
mother is preparing breakfast for her kids and the first kid demands for half chapatti and the second
lid demands for one third chapati. Their demand of half chapati and one third chapati represents
fraction of whole chaparti. A fraction means a part of whole or a group.

. Parts of an object
Fraction = a1 part of an object

The upper part of a fraction is called numerator and the lower part is called denominator.

Look at the following figures:

(i) A square has been divided into four equal parts. 3 parts
out of 4 have been shaded i.e. three-fourth has been shaded.

i,
Mathematically, we say 1 portion has been

3 Shaded Parts Numerator

shaded. i.e. E = Total number of Parts ~ Denominator
@) Arectangle has been divided into eight equal pans.

5
5 parts out of 8 have been shaded i.e. 3 portion

of rectangular sheet has been shaded and 3

remains unshaded.

101



5 Shaded Parts Numerator

§ ~ Total number of Parts ~ Denominator

3 Unshaded Parts Numerator
and 8 ~ Total number of Parts ~ Denominator /
(i) A tiangle has been divided into three equal parts. /
1
one part out of 3 has been shaded i.e. 3 part has /
been shaded. // /
1 Shaded Parts Numerator
e 3~ Total number of Parts — Denominator
With the above discussion, we arrive at the definition of fractions.
*A fraction is a raiio representing part(s) of the whole™,
a a
* A fraction is of the form -]; . where a and b are whole numbers and b #0, In b ais
called the numerator and b is called the denominator.™
3
Consider the fraction 5 This fraction is read as “three - fitth” which means that 3 parts out
LA ; ;
of 5 equal parts. In the fraction E , 3 15 called the nomerator and 3 is called the denominator.
Following are some more [ractions:
Fraction Meaning of the fraction Numerator | Denominator
2
7 or Two-Seventh Two equal parts out of 2 7
seven equal parts
3 i
1 or Three-Fourth Three equal parts out ot 3 4
four equal parts
3 ; ,
Tha Five-Eleventh Five equal parts out of 3 11
eleven equal parts

102



Example 1: Write the fraction for each of the following:-
(i) Half (i) Two-Fifth(iii) Five-Seventh

1
Solution : (i) Half = one out of two = 3

L | 2

(il  Two-Fifth = Two out of five =

5
i) Five-Seventh = Five out of Seven = 7

Example 2 : Write the numerator and the denominator for the followings:-
A

; " cin G o Numerator
Solution : (i) Given fractionis — = —————
10 Denominator

-~ Numerator = 7 and Denominator = 10

2, s o Numerator
(i) Givenfractionis~=—"—"—
3 Denominator

. Numerator = 3 and Denominator = 5

(i) Given fraction is E = M
13  Denominator
- Numerator = 9 and Denominator = 13
Example 3: (i) What fraction of a year is 4 months?
(ii) What fraction of a day is 10 hours?
(iii) What raction of a week is 2 days?

Solution: (@ We know 1 year = 12 months
: : 4

. Required fraction = It

{i) We know 1 day = 24 hours

) . 10
- Required fraction = 1

(i} We know 1 week = 7 days

2
. Required fraction = 7

Example 4: Write the natural numbers from 1 to 15. What fraction of them are prime num-
bers?
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Solution : Natural numbers from 1 1o 15 are:
1,2,3,4,5.6,7. 89,10, 11. 12, 13, 14, 15 i.e. 15 in number
Prime nombers out of these numbers are:
2.3,5.7. 11, 13, i.e. 6 in number,

6
.. Required fraction = I

Example 5 : A bag contains 8 balls out of which 3 are blue and 5 are white. What fraction
of ball represents blue and white?

Solution :  Here, 3 out of 8 balls are blue

3
Fraction which represents blue balls = g
Now, 5 out of 8 balls are white
5
Fraction which represents while balls = y

5.2 Fraction and Division (Fraction as a part of collection)

A fraction represents parts of a collecrion, the numeraior being the number of parts we have
and the denominator being the total number of parts in the collection,
For Example :

1
Let us take a collection of 12 balls and we want to get — of the collection.

IO KA

1
Step 1. In order to find i

OO 10| O
OO 0] O
O1O1010

Each group/part containg 3 balls
Step 2.  Now, we shade | group/part out of 4 parts.
104

out aof the 12 balls, we divide the 12 balls into four equal groups/parts,




@ OO0
@ O 00
@101010

On counting, we find that the total number of shaded balls is 3.

|
In other words, — of 12 balls = 3 balls

4
! Ix12 12
ie 4x13= 2 =4=12-=~4=3ba113
2
For Example : Find 3 of 12 balls

2
Step 1. In order to find 3 out of 12 balls, we divide the 12 balls into 3 equal groups/parts.

O
O
O
O

Each group/part contains 4 balls
Step 2. Now, we shade 2 groups/parts out of 3 parts.

LA IEICI
QOO

000
QOO0

0000
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On counting, we find that the rotal number of shaded balls are 8.

2
In other words, — of 12 balls = & balls

3
. & 2x12 24
Le 3 X 1= =g e =24+ 3 =8 balls
Example 6:- (i What is :11: of 167 (i) What is % of 207
(iii} What is % of 247
Solution : (i) l lr.‘.\t"115=l x]ﬁ:ﬁ=g=lﬁ+4=4
4 4 4 4
2 2 2x20 40
(ii) gnf?ﬂ=§x {.‘r=—'-'5—~——5~=4{]+i=
W 3 Ix24 72
(i) Eﬂtlil-zzx =T=I=T2+4=IE

1
Example 7: Jayant has 24 oranges. he ate E of them, then

(i) How many oranges he ate?
(ii) How many does he have left?
Solution : Total oranges = 24

I 1 1x24 24
(i)  Oranges he ate = P nf24=g><24 S =24 + 6 = 4 oranges

(i)  Number of oranges left out = 24 — 4 = 2() oranges

1 3
Example 8: Jasmine has a packet of 20 biscuits. She gave — of them to Harneet and — of

4 3
them to Sophia. The rest she keeps.
(i) How many hiscuits does Harneet have?
(ii) How many biscuits does Sophia have?
(iii) How many biscuits does Jasmine keep?
B ) . L 1 1 1x20 20 R
Solution : (i) Harneet have biscuits = 2 of 20 = - X20 = Rl e 20 + 4 = 5 biscuits
: W 3 3%20 60 _
(il  Sophia have biscuils = 5 of 20= 3 x20= 5 =5 = 60 = 5 = 12 biscuils

() Jasmine keep biscuits = 20 — 5 — 12 = 3 biscuiis
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5.3 Fractions on Number Line

In previous chapter, we have leamt about the representation of whole numbers on a number
line. To represent whole numbers on a number line. we draw a straight line and mark point 0 on it.
Now starting from (0, mark points, A,Q,P etc, on the line to the right of 0 at equal distance. These
points represent 1, 2, 3 etc und O represents {0,

Lo
w

0
} -
0 1 2
We can represent fractions on number line.
1
* Inorder to represent zon the number line:- Draw the number line and mark a point

P to represent 1.
Now divide the gap between O and P into two equal parts. Let A be the point of division.

|
then A represents 7"
P

i

(o]
I
0

1

Pt T
W

* To represent 3 on the number line:- Draw the number line and mark a point P to

represent 1.
Now divide the gap between O and P into three equal parts. Let A and B be the points of
dhivigion,

1 2
Then A represents 3 and B represents 3

o A

|

B P
E i I[ + p
0 1 2 1
3 3

i

0 3
* By using the same logic, point O represents g and point P represents 3

0 3
ThLISWEi]a"i.FEE=Gaﬂd§ =1

There are infinite fractions between O and 1.

Example 9: {i) Represent 3 on a number line.

3
{ii) Represent -T- on a number line,

o7



4
Solution : (i} Inorder to represent 7 on a number line. We divide the gap between 0 and | into

(i)

5
equal parts. which are 5 " 5'5 s 5= {as shown)
Then we mark fourth point from 0 to the right (as shown)

8-

4
5
|
I

A
W

LI
hjes =

§ -1

w,u-”_‘ =

In order to represent = on a number ling we divide the gap between 0 and | into 7

7
0 1234567 .
i ; —zﬂ, o Bhsnt oot Ryuwt Sl o T !
equal parts, which are 7 TRy (as shown)

Then, we mark third point from 0 to the right (as shown)

3
{

M

=
Ll
=
“aljeek ==
)
e
=lKh
=T =f=
=i~ ——
]
=a
w

Gwercise[si

1. Wnite the fraction repregenting the shaded portion:-

()

/ \ (ii) : (iii)

;/ \
\

(iv)

i)

| R oe e e W
A ®® @O0
N OO0 00
) O O £
tviii) \ ’
TN
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[

tn

Colour the part according to the given fraction:-

| i A,
# | \ -._. Y J '
(i l ~ { @ G @) <——x >
b | '-._\ .r’"ll rd
'\-_E_,-- -
; : ;
- L
(iv) (v) 3¢
NI

§ 7

Write the fraction for each of the folloiwng:-

i)  Three-Fourth (i} Seven-Tenth (i) A Quarter
(v Five-Eighth (v) Three-Twelvth

White the fraction for the followings:-

(i} numerstor =35 (i) numerator = 2
denominator = 9 denominator = 11
{m) numerstor =6

denominator = 7
Wiite the numerator and the denominator for the followings:-

2 _— . 3 9 17
O 3 W3 @y ™5 O
Express:-

(0 1 day as a fraction of 1 week.

(i) 40 seconds as a fraction of | minute.

(i) 15 hours as a fraction of 1 day.

(iv) 2 months as a fraction of | year.

(v)  45cm as a fraction of | metre.

Write the numbers from 1 to 25,

{iy  What fraction of them are even numbers?

(i)  What fraction of them are prime nurnbers?

(i) What fraction of them are multiples of 37

In class 6™, there are 24 boys and 18 girls. What fraction of fotal studenis represent boys
and girls.

A bag contians 6 red balls and 7 blue balls. What fraction of balls represent red and blue
colour?
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10.

11.

14.

16.

Sidharth has a cake. He cuis it into 10 equal parts. He gave 2 parts 1o Naman, 3 parts to
Nidhi, | parts to Seema and the remaining four parts he kept for himself, Find

i) What fraction of cake, he gave to Naman?

(i) What fraction of cake, he gave to Nidhi?

(i)  What fraction of cake, he kept for himself?

{v)  Who has more cake than others?

In a box, there are 12 apples. 7 oranges and 5 guavas. What fraction of fruits in box
represents each?

Dishmeet has 20 pens. He gives one-fourth to Balkirat. How many pens Dishmeet and
Balkirat have?

Represent the following fraction on the number line?

o B g B L FER 357
5 W5 W 10°10°10 ™ 333
Find:-

3 .5 | .
{1 5 of 20 books (i) 3 of 32 pens (xi1) c of 36 Copies
L. - ;
(iv) 7 of 21 apples (V) 1 of 28 pencils

1 2
. Balkirat had a box of 36 erasers, He gave 3 of them to Rani, — of them to Yuvraj and

9
keeps the rest.
()  How many erasers does Rami get?
(i) How many erasers does Yuvraj get?

(W) How many erascrs does Harmk keep?

State True/False,
o) (i
A \
Y. ™,
L AN
1
2
@ [ 2N @)
[ |
> %
<
N I
J 4

nmo



5.4 Types of Fractions
Proper Fraction:- Fractions whose numerator is less than the denominator are called the proper

AP

These are proper fractions,
Improper Fraction:- Fractions whose numerator is either equal or greater than the denomina-
tor are called improper fractions.

z 2 8

#*  Improper fractions are converted to a mixed fraction.
Mixed Fraction:- A fraction which is a combination of a whole number and a proper fraction
is called a mixed fraction.
Following are mixed fractions:

This is ——H' is written as 1H

This is I—:H' and is wrilten as 2:4—

1



5.4.1 Conversion of Improper fractions into Mixed fractions
Step 1. Obtain the Improper fraction
Step 2. Divide the numerator by the denominator and obtain the quotient and the remainder
Step 3. Write the mixed fraction as:
Eemainder Remainder

Quotient —————— Or  Quotient

Denominator Divisor

5.4.2 Conversion of Mixed fractions into Improper fractions
Stepl. Obtain Mixed fraction which is in form of

Remamnder Remuinder

Quotient Or (Quotient) +

Divisor Divisor

Step 2. 'Write the fraction having numerator equal to the (Quotient x Divisor + Remainder) and
denominator same as divisor in step 1.

Quotient ¥ Denominator 4+ Remainder
Denominator

Thus. Improper fraction =

Example 10:- Classify the following as proper and Improper fractions:
2711 6 9 5 6

5'8'5'1174713 76

ki Bicafiion 218 &
Solution : oper [ractions : 5"’ 1 13
- i 11 9 6
proper fractions ; S 48
Example 11:-  Express each of the following as mixed fractions:-
16 o 19 28
® 3 @™ 3 () —
16 ivi ) [ i
Solution : () = Piger 3 JI8NR Quanet
- 15

1 Remainder

Remainder

2 Mized fraction = ohent e
Qustien Divisor

= 3=
3

12



16 5+5+5+1 L . . . |
iter :- — 0. Bt e 0 ) Y R
Aliter : S 5 5 + 3 o+ s T3
1
= 1+1+1+= = 3—-
+1+1+ 5 3
- 19 Divisor 4 19 |4 Quotent
W =16
3 Remainder
Mixod fiait ) Eemainder 4 &
- Mixed fraction = Quotient Diviior = %
i 28 Divicor 3 ) 28 (9 Quotient
oy 2L
3 -27
1 Remainder
Remainder |
: ' = jenf ————— = 0—
< Mixed fraction Quotient Divisor 3

Fxample 12: Express each of the following mixed fractions as improper fractions:-

3 2 2

52 P IO S

® 5 @ 73 ol
.3 5x443 2043 23
o TN -t T [ = -
Solution : (i) 4 4 4 4
g2 _Ixs+2 354237
EE _ 8x7+2 56+2 58
W 55="79 "7 =7

éxem’.se 5.2

1. Classify the following as proper and improper fractions:-

§ 9 6 3567 2 47

4'13°11'2'2°6°9°15°17'8
2. Express each of the following as mixed fractions, Also represent with diagrams.
E 13 43 51 20

5 {H}I {liﬂ'? W) = i’.‘-’)?

(1l 7

ns



3. Express each of the following mixed fractions as improper fractions:-

FL Rt B Y
(i) 23 (i) 5__?_ (i) 45 () 34 W Si.E

4. Express the shaded portion as Improper fraction and Mixed fraction:-

' i:;:::-- ‘-“ﬁ.‘ . @

A

O

5.5 Equivalent Fractions

» Fold the piece of paper into two equal parts.
Unfold the paper Colour one of the parts.

= = = -

|
Each part represents 5 of the paper.

» Now. fold it again and then unfold.

1 2
The coloured part 7 Dow represents o

of the paper.
»  Now. fold it again and then unfold.

4
The coloured part now represents o

p - - -
S
I = = = ]
R

8
of the paper.

I 2 .4 ..
We can observed from above that 5 and 3 all represent the same part of the paper.

Such fractions are called Equivalent fractions.

s



*  Egquivalent fractions are the fractions which represent the same value.

1 2 4
Look at the above activity, we have equivalent fractions, 2°4'3

2
Numterator and denominator of 1 are twice the numerator and denominator of E

o 2_1x2
Lo ")

4
Similarly numerator and denomimator of g ue four times the numerator and denominator of 7

x4

-
Le g Swia

2 4 I
We ohserve that 1’3 are obtained by multiplying the numerator and denominator of 3 by 2

and 4 respectively.

x 2
_'_'_'_____...-—-—'_-—-—-._\_‘_‘__‘1'
1 J
% equivalent to
‘-s_.____‘_________'_______,d--?r
%2

da | b

Thus an equivalent fraction of a given fraction can be obtained by multiplying its numerator and
denominator by the same number (other than zero),

. Z=Z ]
Further 1541253
4 434 1
8 38+-4 2
2 4
We observe that if we divide the numerator and denominators of 1'% each by their common

factors i.e. 2 and 4 respectively, we gei an equivalent fraction 2"

Thus an equivalent fraction of a given fraction can be obtained by dividing its numerator and
denominator by their cornmon factors (other than 1)

So in above discussion, we can find equivalent fractions of any given fraction by
#  Mulitiplying its numerator and denominator by same number (other than ()
*  Dividing its numerator and denominator by their coramen factor (other than 1).

15



Example 13:- Find three equivalent fractions of the followings:-

2 ) 3 i 0
(i iii) 0

(i) 4

5

2
Solution : (i) Equivalent fractions of 5 are

2x2_ 4 2x3_6 2x4_§

5%2 10 ' 5%3 15 ° 5x4 20

3
(i) Equivalent fractions of - are

4
3X2_6 3x3_9 3x4_12
4X2 8 " 4x3 12 F4x4 16

7

(i) Equivalent fractions of E

7X2_14 7x3_21 7x4_28
9x2 18 *9x3 27 ' 9x4 36
FExample 14: Write the lowest equivalent fractions (Simplest form) of’:-

9 LM e N s
W 35 @35 @ oz ™3 My
813 3

9
Solution : (1) 15 53~ 2

[Divide the numerator and denominator by HCF of 9 and 15 i.e. 3]

@ 337 3:8 4
[Divide the numerator and denominator by HCF of 24 and 32 1.e. 8]
} @ o 60 =15 = E
(i 757 75+15 5
[Divide the numerator and denominator by HCF of 60 and 75 1.e. 15]
. I.EI 20+4 5
™M 36 36:4 9
[Divide the nurerator and denominator by HCF of 20 and 36 i.e. 4]
56 o E
) 34 8428 3

[Divide the numerator and denominator by HCF of 56 and 84]

{other than 1)} between 1is numerator and denominator.

* A fraction is said to be in lowest terms or simplest form if there is no common factor

[hL-]



5.4.1 Checking for Equivalent Fractions (by Cross product)

If the product {mulaplicaton) of the numerator of the first and the denominator of the second 15
equal to the product of the denominator of the first and the numerator of the Second than the given
fractions are said to be equivalent condsider an example.

IN S
7« 21

2x21 =42 and 6x7 =42

Both the cross products are same.

Thus two fractions are equivalent if their cross products are equal
Example 15: Are the following fractions equivalent?

OP™Mg Wy @y
Solution () We bave ~ r"'~--.n..f"a [
olution: (i) Wehave 77 < 16

By ctoss product, 3 x 16 =48 and 12 x4 =48
Since two products are same.

So, the given fractions are equivalent.

y Wanga S
(i) eateﬁ AN 70

By cross product, 3 x 30 =150 and 25 % 6 = 150
Since two products are same.

So, the given fractions are equivalent.

(i) We have i ' g
T W
By cross product, 4 x 27 =108 and 24 x 7 = 168
Since two products are not same
So, the given fractions are not equivalent

Example 16: Replace [] in each of the following by the correct numbers:-

I

5 20O 20 5

O 30 W 3573 @3 5

& |t

Solution : (i) Observe the numerators, we have 15+ 3 =3

3
S0 we multply both numerator and denominator of n by 5.

n7z



(i)

(i)

Example 17:

Solution : (i)

3_3x5_15

"4 4xs5 20

Aliter :- We can solve it by cross product also.
3 15

4 L[]
Let x be the correct number in[_].

IN IS
= A = =3xx=15x4
4--"' w X

154
=x=—=2

3
Observe the denominators, we have 30 +5=6

2
So, we multiply the numerator and denominator of 5 by 6

2 2IX6 12
LE, g = 5% 5 — 5
Observe the numerators, we have 20+ 5=4

20
S0, we divide the numerator and denominator of E—E‘ by 4

20 20+4 5

le. 587 28-4

2
{i) Wrile a fraction equivalent to E with numerator 16.

|
(i) Write a fraction eguivalent to F with denominator 28.

30
(iii) Write a fraction equivalent to E with numerator 6.

2
We have to find the equivalent fraction to 3 with numerator 16.

2_16
or D
Observe the mumerators, we have 16 +2 =28

2
So we multiply the numerator and denominator of 3 by 8

2 2x8_ 16
€3 5 3x8 24
na



16
Hence, equivalent fraction is [YE

5
()  We have o find the equivalent fraction to ? with denominator 28,

.I‘i

T

Observe the denominators, we have 28+ 7=4

5
So, we muluply the numerator and denomiator of 7 by 4.

.5 5x4_20
Wele = Txa 28

Hence equivalent fraction is 23

3
(i)  We have to find the equivalent fraction to E;j" with numerator 6.
306
o 45 []
Observe the numerators, we have 30 +6=35

30
So we divide the numerator and denominator by 15 by 5.

. 30 30=5 6
€45 " 45+5 9

Hence, Equivalent fraction in g :

Swercise[s3

1. Write the fraction for the shaded part and check whether these fractions are equivalent
or not?

D @
NAND

na




(]

(1)

e sl <
4 A { A
Gy [KWw R v R R w g
Pl b _l.‘!:,. . il e i _}.1.1._ " T
Find four equivalent fractions of the followings:-
I - T 5 2
(1) 1 (i) 5 i) 9 (iv) 1 (v) 3
Write the lowest equivalent fraction (simplest form) of:-
10 27 48150 162
O 5w @3 @5 Wy ® g
Are the following fractions equivalent or not?
o 535 636 756
) e W7 W oy
Replace []in each of the following by the correct number.
212 5.3 M_6 3 [] 1_4

3
Find the equivalent fraction of 3 having
(i)  numerator |8

(i) denominator 20 (@) numerator 24

24
Find the equivalent fraction of 20° having

(i) oumerator6 (i) numerator 48 (i) denominator 20

5.6 Like, Unlike Fractions and Unit Fractions

Iail{[" Ft';lcl‘iull:- FIRCIimJS Wiu] ﬂlE Sa”lﬂ dE]K.'IlHi”&I{]IS- 3.]3 Cﬂﬂﬁd |i|€:f.'.:||ﬂ£ﬁﬂll$
lik [ ﬁ s
B, T e 2 Iractions.
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Unlike Fractions:- Fractions having different denominators are called unlike fractions

5.7 Comparing and Ordering of Fractions

We have already learnt how to compare natural numbers, whole number and integers. Here we
will learn to compare the fractions, which are divided into three categories:-

5.7.1 Fractions with the Same Denominator :

Let us consider some fractions with the same denominator

0o | W
oo | h

O | =

The pictorial representation of these [ractions are given below:

&8 ] L
T eajun
o | =

A
By obzerving pictures,
we can conclude that shaded part of B > shaded part of A > shaded part of C

(@'

5. .31
Tt e
1. 8 8 8

Thus, If two or more fractions having the same denominator then the fraction with greater
numerator is greater fraction.

5.7.2 Fraction with the same Numerator

Let us consider some fractions with the same numerator

-h-jr--
r.ull—
ac-|p-
=

The pictorial representation of these fractions are given below:
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I

L L 3 i
4 2 8 6
(A) (B) () D)

By observing pictures, we can conclude that shaded part of B> Shaded part of A> shaded part
of D> shaded part of C
Lo T 12 1
Lt
Thus, If two or more fractions having the same numerator then the fraction with a small denomi-

nator is greater.

In this way we can conclude that If two or more fractions have same numerator then the frac-
tions with smaller denominator is greater.

. 1.1 1_1_1

el>=>->->->—

iel: 775 4_} e

This activity can be performed by using chart and colours.



5.7.3 Fraction with different numerators and denominators

To compare the fractions with different numerators and denominators. First we convert that
fraction into like fractions using the following steps:

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

Step 2: Convert each fraction into 18 equivalent fraction with denominator equal to the LCM ob-

tained in Step 1.

Step 3:  Compare the numerators of the equivalent fractions whose denominator are same.

2 5
Exampie 18: Which is larger —or —?

3 6

Solution : First find the LCM of 3 and 6,

Now we convert the given fraction into a fraction with denominator 6,

gmzxz_i
We have 3—_3x2—5 and

5
second fraction is P clearly

Aliter :

If two fractions are there then we can compare the fractions with cross-product also

@~ O

3 .x"\ 6

(2% 6=12 and (5 3 = 15

Sol12 <15 2{5
0l2< = 3

2 5
ﬁ{6=’3{‘3

-

Lo ICMof3and 6153 x2=6

3.6
12
(B

3
2

3 715
Example 19: Arrange the fractions in — , ~ . descending order.

Solution : First find the LCM of denominator 4, 8 and 12.

Now, we convert the given fractions into a fracion with denominator 24, we have

3_3x6_18
4 4x6 24
7_7x3_21
8 8x3 24
5 5x2 10

and 15T %2 24

47812

123

r by
% 4 8 12
2 2,4,6
2 e T
3 1,1, 3
1, 1.1
LCM=2x2x2x3=24
L ot




2118 _ 10 oy B
= D = e
R ST 87 47 12
o _ 2537
Example 20: Arrange the following fractions in ascending order 39’518
Solution : First find LCM of denominators 3, 9, 5 and 15
Now, we convert the given fractions into fractions with
denominators 45, we have
: i ™
2_2x15_30 3| 3,95 15
3 315 45
3 b 3:8,5
3_SX5_125 5 [, 1,55
9 9x5 45 L1 11
3_3x9_27 LCM=3x3x5=45
5 5X9 45 . ’
7 _Tx3_21
15 15%3 45
. Ascending order is

21 25 27 30

= 45 45 45 45
7 5 3.2
2 gl ghize

= 35 g 573

2 1
Example 21: A boy reads 5 of a book on the first day and 3 of the same book on the

second day on which day did he read the major part of the book?

2 1
Solution : Here, we have to compare both fractions 5 and 1 and find which is larger

I:' i\b‘ _..!'r?}
By Cross Product “"55 -4 %
(2x4=8 and(Ix5=5

I

7
:_':p-_
Se8=5 = 571

Hence, he read the major part of the book on the tirst day.

3 3
Example 22: Arun exercised for 4 of an hour while Jaspreet exercised for 10 of an hour.

Who exercised for longer time?
124



Solution : Arun exercised = 1 of an hour

Jaspreet exercised = 10 of an hour

Clearly, In both fractions, numerators are same.

So fraction with smaller denominator is larger.

3.3
. s } Pty
" 4710
Hence, Arun exercised for a longer tme.
Aliter :-
: _ 3 ; ;
Arun exercised = 1 of an hour = 2 X 60 minutes [ -+ 1 hours = 60 minutes]

= 45 minues
i 3 3 )
Jaspreet exercised = — of an hour = —X 60 minutes
10 10
= 18 minutes
= 45 > 18
Hence Arun exercised for a longer time.

éxemise 5.4

1. Find the different set of like fractions:

352631235610

7117 7713711711713713 77713
Write any three like fractions of:-

bt

11
({if) P

o= @ -
{1 1) 4

]
3.  Encircle umit fractions:-

6 211511 3

4. Fill in the boxes with >, < or=
Sy G d e LB L B D I
© 707 ®3505 ®zhy ®3037 O 305G
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Ln

Compare using >, < or =
-]Eir-llﬁmii-_'_fll
O 703 @303 ndpE ™ p03F® 305
6. Compare using >, <or=

O 03 @ z07 @z0O7 ™3RO35 570
7. Arrange the following fractions in ascending order:-

7 3 5 i . 3713 . 355
O o000 ® 7777 @ g-grgcy ® 7093
333 113 o & AL 9 18 o 1 & 3 4
M wrn ™3 Y sz M 3R
8.  Arrange the following fractions in descending order:-
0 311 e 332 0 222
9’9’9 ) 1t (o) 71379
L 15 5 2 .3 9 117
™ 3332 @ gy Wiy
1 1

2
9. Kasvi covered 3 of her journey by car, 7 by rickshaw and T foot. Find by which

5
means, she covered the major part of her journey.

3
10, Father disiributed his property among his three sons. The eldest one got o the middle

1 1
1 — an & Vouneest ol — part o € propety. otate now the TTY Was fugialll
got - and the youngest got 7 part of the property. State how the property was distribued

in ascending order.
5.8 Operations on Fractions
In the previous section, we have leamnt the like, unlike fractions and their comparison. In this
section, we shall leam about addition and subtraction of the fractions. We follow certain methods for
doing these operations:
5.8.1 Addition and Subtraction of like lractions
* Addition:- Look at the adjoining figure, there are § parts in a circle Let us represent

342
5 8
: _ £
g § =

Shade 1:- Out of 8, 3 parts are shaded green.

126



Shade 2:- Out of 8. 2 parts are shaded green.

3
Count the total number of shaded parts there are Soutof 8 Le. <

3
2, &3
BETE TR
4 3
+ Now Let us represent —+ —
6 6
2 2
6 Vil

Shade 1:- Out of 6. 4 boxeg are shaded with green colour

Shade 2:- Here, we are to shade 3 parts out of 6, but we have 2 boxes left and we
cannot shade more than 2. So we make one more same size figure with 6 parts and shade

the remaining | in those parts.

4 3 7 1

e N Y o 6 _ 1
o576 6 6 O 6

2 7
+«  Subtraction of Like ractions:- Let us sublract E from E‘!
. oF - 2 i ‘
o = 2.

» Shade 7 parts out
of 10 and 2 out of

10 as shown
» Take away 2 shaded parts out of 10.

Now, the remainder shaded parts

0 10 ‘

g T 3
are 2 T 4g 710 T 10

Thus the sum and difference of two or more like fractions can be obtained as follows:-
Step 1:- Add/Subtract the numerators of all fractions.
Step 2:- Retain the common denominator of all fractions.
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Sum [ difference of numerators

Step 3:- Write the fraction as ;
Common denominator

Example 23: Simplity:-

. 3.4 L5 2.1 5 8 2
® Jo" 10 TR TR TH - A VRV RE Y
D 3 4.5 6 . 8 2 3
v $-% M 3%777 M 37579
ol . 3.4 mEE T
Solution : (i) o 16" 10 10
o 5.2.,1 54241 8
I TRATRAT: Il 11
ety i+£ E:ﬁ:g
W 12712 14 14 14
3. 3_5-3_2_1 2_2+2_ 1
W 3§78 8 8§ a 38 8-2 4
4 5 6_445-6_3
™ 7777757 T3
i Sufed. 802459 3
o579 g 9 9

5.8.2 Addition / Subtraction of Unlike Fractions :

In last section, we have learnt about addition and subtraction of like decimals. Tn this section we
shall learn aboul addition and subtraction of unlike fraction. First we convert unlike fractions to
equivalent like fractions and then we add or subtract, We follow these steps:-

Step 1:- Find the L.C.M of the denominators.

Step 2:- Convert each fraction into equivalent fraction with denominator equal to the L.C M, obtained in
step 1.

Step 3:- Add or subtract like fractions as required.
Let us illustrate this with following examples:-

E le 24: Add 2 and >
,f\.-m‘lp € 4 3 lﬂ
2 3 .
Solotion : To add E and ﬁ we take LCM of denominators 3.and 10 = 30

New, we convert the given [ractions into equivalent fractions with denominator 30
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2_2x10_ 120 3 _IX3 _ 9

3 3x10 30 ™ 10 10x3 30

2 3 20 9 20+9 29
Thus, - + — =T =

3710730 30 30 30

(Ist fraction) X LCM + (2nd fraction) X LCM

Aliter :- LCM of denominators
2 3
_ E)v:3[l+ﬁ}o<3ﬂ‘ _ 2x1043x3 2049 29
L 30 - 30 T30 30
Aliter - Crogs Product Method.
a c ELXd‘I‘bXC
b d _ bxd
2 2xX10L3x13 2{]+9 29
Thus —+ —

3710 3x10 T 30 30
This is applicable when denominators has no common factor

5 1
h ¢ s 25: Fn i
Example 25: Add

5 1
Solution : To add E and E . we take LCM of denominators 6 and 4 =12

Now, convert the given fractions into equivalent fractions with denominator 12.

5 5x2 10 _1x3 3

I
6 6x2 124 4x3 12

us§+l——+—-"}+3—'3

LEM=2%3x2=12
12 12 s

Aliter :-

{Ist fraction) X LCM + (2nd fraction) ¥ LCM
LCM of denominators

8ol
_10+3_13

—><£21+ 1)(12
12 ) 12 12

i.e

123



4
Example 26:- Add 3% +2E

Solution : Convert mixed fractions to Improper fraction

[ . LCM of 4 and 5 is 20, So con-

1 4 13 14
i 3- 2—' = - ‘ £ 5 . .
e, 4+ ! +-§ \.rert :'.each fracuon into an equivalent
traction with denominator 20]
13%5 +l4x4_§+ 36
T 4x5 5x4 20 20 20 1210 6
_55+55_EF5L =120
= g 20 20 1
Aliter ;-
1 4
Fo 42—
4 5
1 4 1 4
= e BT o oS I
(fsen Convert into equivalent fractions
=5+ A8 A with denominator 20
5 16
=5+ —-I-—]
20 20
' 20 ] 21 i l
21 1 30
—— oo 1"-" =
5+ 20 5+ { 20 l
1 1 1
= — eyl 'E"""'
541+ 20 6+ 20 3

Exmaple 27:- Simplify:-

3 5 i |
® 3-3 @ 3-3
s B H p 4
Solution : (i) 173 2|48
3 5 212, 4
To subtract — and = , we take LCM of e b
4 8 |
denominators 4 and 8 =8 LCM=2x%x2x2=8
Now Equivalent fractions with denominators 8, o

3 3x2 5

4 ax2 gandyg
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i =5

2 |
T subtract Em:u:l 3 we take LCM of denominator 3 and 4 =12

2x4  1x5

21 _ 1x3

SO0 3747 3x4 4x3

8 3 _8-3_5

12

First convert mixed fraction into improper fraction.

12 12 12
} iz 3
Example 28: Subtract li from 4§
Solution : (i) 4% = 1%
3 1 23 3
1. 4= 1= = ——=
Le 5 = e
23x2  3x3
= 582 2%5
_ 46 15 46-15
10 10 10
_31_ 51
T T10

Aliter :-

3 .1 1
42 1= = (4 - B
sy =0 1}+{ ]

_ag[3x2_1xs) (6 5
S3x2 2x5 10

10
=3+%—3$
Example 29: Simplify:-
Solution : (i) -§—+-§_§

131

[ LCM of 5 and 2 18 10, So convert
each fraction into an equivalent fraction
of denominator 10]

© 10731103
—30
1




First, take LCM of 3, 8 and 6 = 24 then Convert each fraction into equivalent

fraction with denominator 24,
L 2,3 5_2»8 3x3 S5x4 i 3[3.86
3 B 6 3xB Bx3 6x4 2]1.82
16,9 20 _16+9-20_5 2]
S 24 24 24 24 24 1,2.1
=3 2 2 =
o :’1.,..1_.'_ 'LLCM X 2% 2x2 24_.
P50 4
First, take LCM of 5, 10 and 4 = 20 then convert each [raction into equivalent
fraction with denominatcr 20.
§+1_£_3x4 ?xi_lxj F 5|5 104 N
510 4 5x4 10x2 4x%5 2510,
515,52
_ 12,14 5 _124-5_2 T
20 20 20 20 20
LCM=3x5x2 =20

5 1 4
o S 1 4
W 6" 1s
LCM of denominators = 60 i b
21 12,8, 15
_ 5x5_lxiﬂ+4x4 3] 6.3, 1S
1225 6x10 15x4
2, 1,5
[CM=2%3x2x5=060
. o

25_10 16 _25-10+16 _31
T 60 60 60 60 60

.8.3 Adding or Subtracting a fraction with a whole number

e

In this section, we shall leam to add or subtract a fraction with a whole number. We
express the whole number in a fraction by writing 1 in the denominator.
Then we add or subtract as we have discussed in the previous section.

Example 30: Simplify

5

2 .
M 4+3 i) 2- ¢

_ 2 4 2 4x3 2
Solution: (i) 4+;=71t;=r 313 (- LCM of 1 and 3 is 3)

_ 4x342x1 1242 14 2
- 3 R 3 '3




Aliter :-
In additon, we can write it direct also.

5 g
d4==4=
Le 3 3
§ 5 2 5§ (" LCM of 1 and 6 is 6)
® 2767176 [
2x6 5 12 5
= Ix6 6 6 6 671 711
_12-5 7 1 =,
6 6 6 L

7
Example 31: Sophia ran % km in the morning and Zﬁ km in the evening. How much did

she run in that day?

3 7
Solution : Total distance Sophiaran= —+2— -
810 3
218, 10
LCM of 8 and 10=
=£+2‘?x4 2xdx5 =40
Bx5 10x4 L y
15 1E iR 133 a2 - 4071231 3
40 40 A1) 40 40
3 -120
. Sophia ran 34_13 km on that day. 3
. . 3 . . . 5
Example 32:- A piece of wire 31 metres long broke into two pieces. One piece was ZE
metre long. How long is the other piece?
: ) 3 .3
Solution : Length of Second piece = 31 = EE
15 1
=E—g ELCMnfd-andEr:IZ]

I5x3 17x2 45 34 _45-34 11

4x3 6x2 12 12 12 12
T 11 |
So, length of other piece is T
0 A | . 3
Example 33: Pankaj bought a notebook for 2 11, pencil for 2 2"&' and a colour box for

T ﬁusz- . How much money did he spend?

1533



Solution :

1

Total money he spend = 115 + ZE + 6~

23 11 32
5 & s
23x10  11x5  32x4

2x10  4x5 5x4

230 55 128  230+55+128
20 20 20 20
413

20

2[}1—3
20

13
He spent T 20— in all.

20

Gxercise

3

2
5

(" LCM of 2, 4, 5 = 20)

1. Addthe following:-

W It g Al
2. Subtract the following:-

O -2 @ =

(ix) g—g x) 2—%
3. Simplify the following:-

(i) 4%4-'2% (i) 5%+2é

® 215 @) 531

i) 5§+ﬁ—3% ® 2‘115

8|

134

i
(vai)

(ix)

(1)

(vii)

(xi)

S
20 Y 413(20
—400
13
N
5.5
6 5 5 9 3
-—v+n'rvr - i +..—..-
13713 ™ 2t
3 4 3 i
S S
10 15 (v} 313
3 7 2 R 1
— — A _.+.,,..
FRETIES
T3 o W6, 2
10 10 W 515 13
2 i) S —
3 6 4
BFL oy 3l
7 4 12 Tl
1 a2 5 5
B 9E Wy A=
2t 53 ™ *%7'%

7 .1 Lo L 7
il et R r A o S £
TaTre WEpElo—ie
- & 8
64+1= 22 3242

2 W) 473



2 . . gz ol
4. An iron pipe of length 155 metres long was cut into two pieces. One piece is 45 meire

long. What is the length of other piece?

Ln

7 11
Ashol bought 10 kg of mangoes and Tarun Ekg of apples. How much fruit did he buy in
all’?
1

3
6. Avidid 3 of his homework on Saturday and 10 of the same homework on Sunday.

How much of the homework did he do over the weekend?

1 . . 3 1 .
7. Charan spent 1 of his pocket money on a movie and g Onanew pen and g on apencil.

What fraction of his pocket money did he spend?

2
8. Simar lives at a distance of 4km {rom the school. Prabhjot lives at a distance of 3 km

less than simar's distance from the school. How far does prabhjot live from the school?
5.9 Multiplication of a fraction by a Whole Number

We have learnt the addition and subtraction of ditferent type of fractions. Here we shall learn
the multiplication of a fraction with a whole number in a brief view.

We know that in case of whole numbers, multiplication means repeated addition,

e dxb6=06+6+6+6=24

Similarly, using the same rule, we multiply a fraction by a whole number.

Let us consider an example.

1 1 .1 1 1.1 1+1+14+14+1 5
—x5=8X—=—F—F—f—F— O el
3}: 3 3+3 3+3+3 3 3
1 1 5=x1 5
il S S T I, A i
or, we can say that 3 3 3 3

Thus, To multiply a fraction by a whole number, we multiply the numerator of the fraction by the
whole nurmber and the denominator of the fraction remains same.

Example 34:- Multiply :-

B gx3 @) ox4 ) 6x

10
. 1 1 3 1x3 3
e i (i — ¥ == - g —— = =
olution : (i) g 877 3 2
20 20=4 5
(ii) VPRI VLI B o o B

12 70T 12 - 12 124 3
(" HCF of 12 and 20 is 4. Convert in Simplest form)
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0 li} S II] 2 3
(" HCF of 42 and 10 is 2. Convert in Simplest form)

ex 6,7 _6x7_42 42:2 21

5.10 Division of a Fraction by a natural number

|
Letus divide 1 by 3

Divide the whole ligure in 4 equal parts. Now, we divide each part into 3 equal parts. Such that
the whole figure is divided into 12 equal parts.

7

1
of the whole fipure.

In figure, double shaded part represents —

12
I |
—3=—
W 2
%11
& 1.1 M
Also 722 = 222 =

Thus, to divide a fraction by a natural number. we multiply the fraction by the reciprocal of the
natural number.

Example 35: Divide:-

ﬁ]%llrz {m;hrs (i) 2 I}rd

WS T T8 S O 1«1 _ 1
Solution : (i) FRaEgEt =ERE =6x2 12
oz, 2.5 2.1 2x1_2
(i) 375371 a5 x5 15
. F o E A 2 a2 1
(i) s 775571 54 s5x4 20 10
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| &)

b

Ln

éxng'.gg 5.6

Mulktiply:-
1) %H (i) %xiﬁ (i) gxz (iv) %}:4 () lﬂxg
Divide:-
iy T4 (i) %-:-3 (i) §-+3 (iv) gn:—z (v) s

15

Multiple Choice Questions

Which of the fnliawing does not rePresenL any [raction 7

faJ @
{9 A

Which of the following is a proper fraction?

3 12
@ 3 ® 17 © 3 (d 7
Which of the following is a mixed fraction?

5 33 s 15
@ 3 ®) 2 © 7 @ 16
The fractions having | as numerator are called ............... fractions.
(a) Like (b) Unlike (¢) Uni (d) Proper
The fractions having same denominators are called ................. fractions.
(a)  Proper (b} Unm (c) Improper (d) Like
The fraction having different denominators are called ................ fractions.
(a) Unlike (b) Like (¢} Tmproper (d) Unmt
Express B hours as a fraction of | day.

2 1 8
@ 3 ®) 3 © 7 @ 3
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10.

11.

13.

14.

16.

17,

2
Find: — of 20

5
a T8 (b) < 10 ) TI12
|
Write :E— as mixed fraction
4 4 3
i y 4= 3=
(a) 5 (b) 3 (c) 1
2
=
3 T e
o 2 13
a) 3 (b 3 () 3

(d)

(d)

(d)

Which of the following diagram represents an improper fraction?

m;///T\ (b)

5
Which of the [ollowing fraction is an equivalent of 7 ?

o 2 , 3
3 o b) 33 © 79
. 3.2
Replace [] by the correct number in ¢ = =
(a) 32 (b) 24 (c) 40
Which of the following are in ascending order?
222 222 g 22z
@ 3305 W57 @ 557
‘Which of the following are in descending order?
L L Ll v 4 1L
@ 335 O335 © 3353
Fypd
6 T g = e
7 7 |
@ 13 M) 3 ©@ 1
4 5 2
—_—— —— — =
9 T g =
v 0 A 11
(a) (b) T (c) 9
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T 40

N

(d)

(d)

(d)

(d)

(d)

(d)

35
28

~1 | I
Lo | 2
L | b

Rl |
N | =
oo | =

12

WO |




18. Eng ..............
3 5 7 5
(a) g fb]'ﬁ (c) 5 (d) 9
1
19, 4 3 = e
1 1 2
(a) 45 (b) 35 (©) 47 (d) 3"3'
1
20. hiv‘idﬂgb}rl
1 1 L 4 12
(a) 3 (b 2 (c) 13 (d)

= Recognise different types of fractions and their diagramumical representation
*  Use fractions in daily hife.
* Use fractions in different units i.e. money, length and temperature.

ANSWER KEY

Exercise 5.1

1 3 4 7 3 Z 4
Lo 5 @3 @ 3 @ ¢ o £ 0 7 @iy i) o

VRN TS TR 3 5 _, 2 . i
3. @ 1 (i) 10 (i} 4 (iv) 3 (v) 12 4 @ 9 (i) 1 (i) 7
5. ()  numerator =2, denominator =3 (i)  numerator = 1, denomunator =4

{iii)y numerator =5, denominator= 11 (iv) numerator = 9, denominator = 13
(v} numerator = 17, denominator = 16

I 40 2 15 5 2 45 9
. = (i) —=0r= iy —oor-— i —Of = ) ==
B 7 @ gty @ e ™ % O 5%
76 2l o B g 21t 3 o 8T
- 55 W o5 oo ‘a2 T Al T " 1513



)

=

L

Lh

; i E— 3 - 4 2 : 2
(i) ﬁ“‘fg (i) 0 (i) Emg (iv)  Sidharth

Apples = ﬁﬂf%. Oranges = % . Guava = % 12. Dishmeet = 15, Balkirat =5
(i) 12 books (i) 20 pens (i) 6copies  (iv) 12apples (v) 21 pencils
M 18 @ 3 () 10

() False @) Tue @) Tue (iv)True

Exercise 5.2

e 0967 2 47 3336
Proper fractions :- G513 Improper fractions:- 4'2°2'%
) 1 3 5 e
S= i 3= i 5= ) 7= 6=
(1) 3 (11) 2 (i) 3 {iv) 5 () 3
7 zi IR 23 15 T
(1) 3 (i) 5 (i) 5 () 1 (v} 3
37 | i3 .1 19 _4 21 .5 25 .1
D oo2- @ L3 @) = 3T @) =23 =4
W 33 @ Ty @ o ) iy ) oA
Exercise 5.3
. 1'2 34, . 24610 L4 231
(i) S 1 e 7 Yes (i} 31519,15,?'2'5 (i) 11’5’9'3‘}'&5
g o WS 3_6_8 12 15
® 45 12716 20 W s=10"15 20 25
o 1.14_21 28 35 5 10 15 20 2
W 578727 36 45 Wi T :m 3 o4 s
. £ 4 6 & 10
M 3569 12 15
L2 .01 2 5 9 . . .
3 3 (i) 33 )3 4. (Dyes (i) yes (i) yes
i 42 W 56 (m) 9 (iv) 5 (v} 24
18 U 24 . 3 . 48 12
® 35 ® 3 @ 75 TS @ g W 5
Exercise 5.4
326 531 625 10 g 2 T 1
7°7°7 17171 137137137 13 g8'9'7
0 < i > (n = iv) < vy <
o = i) < (i) = ) = vy <
M = m > (@ < ) < (v) =
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L

3 5 7 146 1357 555
O o0t @ 373 @ 2353 ™ 9773
303 3 115 L 211139 . 41 5 4
™ 53007 ) 2312 Vi) 725755018 M 15312709
wy 232712 27 115§
% 63123 ® 3R
s L3 o 1.5 32 222 oo 1111
D 599 W Tannn W 3en v} 71357
2551 31117 9
M 3 ™ 115730730
11 3
Car 10, 5'5'10
Exercise 5.5
5 o @ g gl A7 I s R mesdd
O > O @ W ® 5 0 6
5 41 31 , 14
W) 2 @)y W 5 &) 2 G o
L . @ 2 N 1 2 4
(i) 3 (i) 7 (1ii) 5 (i) 3 (v) 6 (vi) 5 (vii) 20
7 .19 13 o200
m) & @™y ® 5 & 5 @ g
3 11 1 11 17 | 1
62 @ 7= G %= v 27— &) 1% & 1= iy 13—
(i) 5 (i) T (i) p (iv) B (v) 30 (vi) 2 (vii) T
3 5 9 1 5
32 Y B I~ & 7= &y 1=
{viil) 16 (ix) 12 {x) 16 {xi} P (i) 24
5 13 7 3 1
22 o T | O g, 3=
™ > ke 6 g 4 3 K
Exercise 5.0

W VU I L N AU AU S 2
@z @z 3 v 3 WMe 2 @5 @ 6, Wy g

Multiple Choice Questions

2. & % b & ¢ 5 & 6 a T. b & a % cA0b
12. ¢ 13.a M d4d 15. b 16 c 17. a2 180 19.4 20. b

0P
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~L.

DECIMALS
o)
Objectives

In this chapter, you will learn
1. To understand about decimals places.

2. To provide knowledge of addition and subtraction of decimals.
3. Touse decimals in length, capacity and weight etc.
4. To use decimals in daily life problems.

6.1 Introduction

The word decimal comes from Latin word “Decem” meaning 10. We have learnt about deci-
mals in earlier classes. In this class, we shall study decimals as an exiension of place value 1able as
fractions and addition and subtraction of decimals.

6.2 Decimal Number

Consider the number 2145. the number 2145 in terms of place value can be written as
2145=2000+ (00 +40 +5=2x 1000+ | x 100 + 4 x [0 + 5 x |

It is observed that in the place value table each place value is 10 times of the next place value
on its right. For exarople, place value of tens is 10) times the place value of ones. Place value of
hundreds is 10 times of the place value of tens and place value of thousands is 10 times of the place
value of hundreds and it continwous in the same way.

We can notice that as we move [rom left to right, the place value is divided by 10. I we extend
this system to the right of units place digit 5 (as in above example), the place value of the digit to the

1 1
right of 5 (unit digit) will be tenths i.e. 0 the place value of next digit will be hundredths i.e. 100

1
and next will be thousandths 1.e. lﬂlﬁ and &o on,
In such a situation, the place value table will take the following shape:
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Thousands | Hundreds Tens Ones Tenths Hundredths | Thousandths

o) | liwo

(1000) (100) (10) (1)

g o] P e e g e S

Consider a number 5432.167
Thousands | Hundreds Tens Ones

Tenths | Hundredths | Thousandths

o

|
|
|
(1000) (100) (10) a |
|
|
|
|

The number 5432.167 in terms of place value can be written as 5432 4 | 167

1 1

VLS V-
(5X1000+4x1004+3x10+2x1,  1X{g 100 1000,

whole number part * fractional part

To separate whole number and fractional part of the number, we put small dot in between which
is called decimal.
The number 15 read as "' Five thowsand four hundred thirty two point one six seven.”

Or Five thousand four hundred thirty two and one hundred sixty seven thousandihs. ™

g = J!undr-:d» H“x‘
LM’E |5
ACTIVITY /’f,-f f]';::: T \\\
F 4
Students, Let's play an activity with numbers. j _f / ; T""'T'thq \“ \‘ \
Draw concentric circles on a card board (as / / ¥ s AT \ \
ghown). Write ones, tens, hundreds and tenths, hun- ( f ," { Fhousandths
dredths, thousandths so on. \ | & } ||
Take some marbles and throw these marbles Il"*. \ '\ \ / )
gently on the this cardboard. L.ﬂt us suppose that \ x\x_\_.-.__ : fff / /
the marbles settle theraselves in the place value \\\:ﬂ j ¥ /,
circles as shown in following Geure. M -

Observe the number of marbles in different place value circles.
Nurmber of marbles in hundreds ciicle = 6
So place value = 6 x100 = 600
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Number of marbles in tens circle = 2 Hundreds »

Place value = = Lnes.
~ Tenths
Number of marbles in ones circle = Py, SN
WTEdeg,
Place value = s .

{ Thousandths'
| - |

MNumber of marbles in tenths circle =

Place value =

Nl o trachles inhuntedite didle: = e

Place value

Number of marbles in thousandihs circle = 3

Plags el = 3o = —
acevalue = 277000 ~ 1000
H Decimal ber = 600 +20+4 'l—+—2—+—3—
ence Decimal number = + ++il] 100 " 1000
= 624.123
624 ., 123
& & &
Hundreds ——— Thousandths
Tens Hundredihs
Ones Tenths

Decimal Point
Now we shall discuss decimal fractions : tenths, hundredihs, thousandths etc. in detail.
6.3 Decimal Fractions

In the previous section, we have learnt thar decimals are an extension of our number system, In
this section, we shall see that decimals are another name of fractions whose denominators are
10,100, 1000 ete. Let us Orst deline tenths, hundredihs, thousandths ete. as ractions.

6.3.1 Tenths

= Consider a rectangle divided into ten equal parts and shade one part. The shaded part
1
represents one-tenths of the whole figure. It is written as ﬁ or.l, which is read as ‘one
tenth’ or *point one’ or *decimal one’.
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+  The following figure is divided into ten equal parts and seven parts are shaded. The shaded

T
part represents seven-tenths of the whole figure. It 18 written as 10 or .7 and is read as

‘point seven’ or ‘decimal seven”.

+  Similarly, In the following figure, one whole reclangle is shaded and 3 paris ol another
same rectangle are shaded.

3
The shaded part is written as iﬁ = 1.3 and read as ‘one point 37 or ‘one and three tenths’.

s W T e = 1 tenths

L
10

Let's illustrate some examples:
Example 1.  Write each of the following as decimals:
() Seven and three tenths (i} Two tenths
(ili) Twenty four and one tenth

7+
10

3
T— =173
10

Solution : (i)  Seven and three tenths

: 2
() Two tenths = 10 =72

1
(i) Twenly four and one tenth = Mﬁ =24.1

Example 2. Write each of the following as decimals:

(i) 1043+ % (ii) 200+ 7 +% (iii) P
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2
Solution ; G 10+3+ —

10
There are 1 tens, 3 ones and 2 tenths.
2 2
— =134+ — =
m+3+m +u] 13.2
() 200+7 i
Ti + 7+ 10
There are 2 indreds, 7 ones and 5 tenths
20047 + — =207 +>=207.5
el i
.
(iii) E,Tharcammﬂyﬂ tenths
9
0="° .
6.3.2 Hundredths

= In the following figure, a square is
divided into 100 equal parts and 1 part

is shaded. Thus, the shaded part

represents one-hundredths of the whole

1
figure and is written as ——— or .01 and

100

read as *one-hundredth’ or *point zero
one” or ‘decimal zero one’.

= Inthe figure, a square is divided into 100
equal parts out of which 58 are shaded.

Then the shaded part represenis fifiy-eight
hundredihs of the whole and is wrillen as

58
100 or .58 and read as ‘point five eight’

or ‘decimal five eight’.




+  Similarly, In the figure, one whole square is shaded and 23 parts of other similar squares
are shaded.

23
The shaded part is written as lm or 1.23 and read as ‘one point two three’ or ‘one and
twenty three hundredths.

6.3.3 Thousandths
If an object is divided into 1000 equal parts then each part is one-thousandths of the whole. Tt

1
is written as —— or .001 and read as ‘point zero zero one.”

1000
_ _ 19
+ If we take 19 parts out of 1000 equal parts than 19 parts make 1000 of the whole and
written as .019 and read as ‘point zero one nine’.
Similarly we have,
102 519 1439
1000 =.102, 1000 =.519, 1000 = 1.439
12508 3 508
Tooo = 12, cte.

How to mark decimal ?

+ A fraction of the form is writien as a decimal obtained by putting deci-

10
mal point by leaving one right most digit.
34
Zh=gi
€8 5
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umber
100
mal point by leaving two right most digits. If the number is short of digits. insert
zeroes at the left of the nomber,

A fraction of the form is written 48 a decimal obtained by putting deci-

.. 1258 . o
L {l} ﬁ-—ilﬁﬂ I:") E—Dﬁ

Number

A fraction of the form o000 © written as a decimal obtaind by putting decimal

point by leaving three right most digits. It the number is short of digits, insert zeros
at the left of the number.
2345

16
e.g. (i) 1000 2.343 (ii) 1000 016

In decimals, we have some distanctions which are as follows:

() A decimal number may contain a whole number and a decimal part .4, .23, 6.25 etc.

M) If the decimal number consists only decimal part then zero can be written in the whole part

e,

ie

3 =03
05 =0.05 ete.
(i) If the decimal numbers consists only whole part then zero can be vimitten in the decimal part.
2 =20
40 = 40.0 etc.

Let us consider some examples to understand the basic idea of decimals:

Example 3.

Solution :

Example 4.

Write each of the following in numbers.

(i) Twenty four point five

{ii) Sixty nine point three eight

(iii) One thousand fifty two point zero seven

{iv) Zero point six zero nine.

(¥) Two point zero zero one.

(i) Twenty four point five = 24.5

(i) Sixty nine point three eight= 69.38

() One thousand fifty two point zero seven = 1052.07
(iv) Zeropoint six zeronine = 0.600

(v) Two point zero zero one = 2.001

Write each of the following in figures.

(i) Five and seven tenths

(ii) Twenty nine and sixty one hundredths

(iii) Eighty two and one hundred filty two thousandihs
{iv) Four hundredths

(v) Seventy and two thousandths
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Solution :

Example 5.

E
(i) Five and seven tenths = 5+ﬁ =57

61
(i) Twenty nine and sixty one hundredths = 29 + Tﬁ'ﬁ =29.61

152
(i) Eighty two and one hundred fifty two thousandths = 82 + —— = 82,152

1000

4
(iv) Four hundredths = 100 = 0.04

2
(v) Seventy and two thousandths =70+ —— = 70.002

1000
Write the following decimals in the place value table:

i 125.67 (i) 5.3 (iii) 0.56
{iv) 3.148 (v) 10,007
Solution :
Number | Thousands | Hundreds | Tens | ones ! Tenths | Hundredths | Thousandths
125.67 = i 2| 5| 6 7 =
53 = = - | 51 3 — -
0.56 . - -] o s 6 -
3.148 - - - 31 1 4 8
10.007 . - L | oo 0 7
Example 6.  Write the following decimal numbers in words:

Solution :

(i) 64.58 (ii) 0.63 (iii) 7.006 (iv) 712.05
{v) 0.725
(iy 64.58 = Sixty four point five eight
Or Sixty four and fifty eight hundredths
) 0.63 = Zeropointsix three
Or Sixty three hundredths
() 7.006 = Seven poinl Zero zeto six
Or Seven and six thousandths
(ivy 712,05 = Seven hundred twelve point zero five
Or Seven hundred twelve and five hundredths
(v) 0.725 = Zeropoint seven two five

Or Seven hundred twenty five thousandths

149




Example 7. Write the decimals shown in the following place value table:

Thousands | Hundreds | Tens | Ones : Tenth | Hundredths | Thousandth
w | ao oo [ o B ] 6|
(1000) (100) a [ D | lo 100 1000
(M) - 6 6 | 3 4 B
(i) 1 0 2 3 : 0 5 2
(i) 2 5 o | 0 0 6
(iv) - . 2 1 I 1 2
(v) - - - 5 | 0 0 4
Solution : (i) We have 5 x 100+ 6 x 10 +{}KI+3xm+4x1m

3 4 )
500 + 60+ 0+ I - oo = 560.34

1 1 |
# 1!' = PR NI
(1) We have J.KIUDD+UKl[ll]+2><lﬂ+3><l+{}><;m+Sx1 +2x1l][][]

3 2
= 1ﬂﬂﬂ+ﬂ+2ﬂ+3+ﬂ+m+m
= 1023.052
(1it) 's‘t.n’e]'m'l.rctil*x:1ﬂiﬂifl+]:»:]4{}ﬂl+5:w:II[}+ﬂi:w:I-l-l]:sv:l+ﬂ:n:L+ﬁ>':L
- 10 100 1000
6 .
= 2000 + 100 + 50 + 0 +G+ﬂ+m=215ﬂ.ﬂ{}ﬁ
() ‘nr‘».*’e:hﬂ‘i.rta2)-::lIIl+l><l+1}-<i+."n!><i
10 100
= 2G+1+L+i=21.12
10 100
1 1
(V) Wchewcix1+ﬂ><i-a+l]xﬁ+4xl—ﬁaa

4
= q TR —
3+ IJ+[I+1 0 5.004

Example 8.  Write the following decimals in expanded form:
(i} 5.6 (i) 2.12 (iii) 14.89 (iv) 45067 (v) 130.008

6
Solution : iy 5.6 =5+6 = 5+ i'a

n 212 =2+.12 =2+4+.1+.02
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1.

[

B 3
=<% 70 " 100

14 + 89
0+4+ .8+ .09

(i) 14.89

1

T LA
=TT 30 e

(iv) 45.067 = 45 + 067
=40 + 5+ .06 +.007

7
:4{]4-54-@ -I—m

(vi 130.008= 130 + .008

8
= 100 + 30 + 1000

éxezcz’se 6.1

‘Write each of the following in figures:

o)

(i)
(i)
(iv)
(v)

(vi) Twelve and eight thousandths.

Wrile the following decimal numbers in words:

@ 1252 (1) 7.148 @) 0.24 (1)

Write the following decimals in the place value table:

(0 21.569 (i) 0.64 (@) 3.51 (1v)

Write the following as decimals:

i 40 + 2 @) 700 + 5 + —3:-+
10 10

(i) 10+ %-I—ﬁ (iv) %4—%

Seventy two point one four.

Two hundred fifty seven point zero eight
Eight point two five six.

Forty five and twenty three hundredths.

Six hundred twenty one and two hundred fifty three thousandths

5.018

14.087

i
100

(v)

(v) .009

(v) 3.002

1000



5. Write the decimals shown in the following place value table:

Thousands | Hundreds |Tens | Ones l‘Ihnl'.h Hundredths | Thousandths
(1) — 5 2 4 1 1 2 =
| 2 0 3| 4 : 2 1 =
(ii1) - - 6 1 | B 2 3
(iv) = - - | 4 : 0 0 1
V) - 1 0| 0 : 0 3

6. Expand the following decimals.
@ 2.5 (iiy 18.43 i) 4.05 () 13.123 (v} 245456  (vi) 20.057

6.4 Conversion of decimals and fractions

In last section, we have learnt about reading and wnting of decimals and their expanded form.
Now we shall learn the conversion of decimals into fractions and vice versa,

6.4.1 Decimals into fractions

Consider a decimal say 2.3 which can be written as:

3
e R I 2+ﬁ
20,3 2043 23
1w 1w 1 10
23 23
Le 2.3=T—m
73 Number without decimal
2.3

= 10 T linplace of decimal followed by as many zeroes as the nurber of digits after decimal

Example 9. Convert the following decimals into fraction and reduce it to its lowest terms.
i 2.5 (i) 1.52 (iii) .006 (iv) 24.6 (v) 4.32

Solution : i 2.5

T o T
IR ™ 105 3, Hehaldoandil=2)

Here, numerator of the fraction is the given number without decimal, 1..¢ 25,
since the number of digits after decimals in 2.5 is 1, So the denominator of the
fraction 18 | followed by one zero.
i 1.52
152 1524
100~ 100+4

(HCF of 152 and 100 is 4)
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38

25
Here, numerator of the [raction is the given number without decimal i.e, 152

since the number of digits after decimnals in 1.52 are 2, So the denominator of
the fraction is 1 followed by two zeros.

6 652 ; ,
(i) 006= Tors = Togoey (HCF of 6 and 1000 is 2)
_ 3
© 500
246 246+2 _
(iv) 246= 10 = 10-2 (HCF of 246 and 10 is 2)
_ 1z
T 5
P s CF of 432 and 100 is 4
W) 432=700 = Joprq  (HCFol432and 100is 4)
_ 108
25

6.4.2 Fractions into decimals

As we have learnt in last section that the fractions with denominators 10. 100 or 1000 can
easily be converted into decimals.

83 43 s B hiés
10 — =4.3: —_—is |28 ez
©& 10 100 1000

2143 619

1000 = 143 100 = 6.19 eic

To convert a fraction with denominator 10,100 or 1000 into decimal. place the decimal point
{from right to lefi) in the numerator after as many digits as there are zeroes (after) in the
denominator.

But some fractions have denominators other than 10,100 or 1000. those can be changed into
fractions with denominators 10,100 or 1000 by [inding their equivalent fractions or by division method.

In this class, we shall learn only that fractions whose denominators are multiples of 2 or 5 or
both.

Equivalent Fractions Method

3
= Consider an example, say 3

Here denominator is 5, So we need to convert it into 10, 100 or 1000. We know that after
multiplying 5 by 2, we get 10.
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5
Now consider E Here denominatior is 4, so we need to convert it into 10, 100 or 1000, We

know that alter multiplying 4 by 25, we get 100
5 5X25 _ 125

- [ = J'TI
4 4x25 100 135

Division Method
As above method is quite difficult in many cases when we have denominator 8, 16 or 40 etc.
So we have another method, Division method which is quite easy. Consider an example say, %
We know, Here dividend = 14 p 1:;
And divisor=5 ~ 10
Step 1. Divide 14 by 5 we know quotient and remainder 1
will be 2 and 4 respectively. 2 .
Step 2. Individend, insert decimal point and put zero right to it - - ig 2
. 14 = 14.0 4!
Step 3:  Take 0 of 14.0 down to the remainder 4 which becomes 40, 28
Step 4 : Tn quotient, put decimal point after 2 i.e. 2. 5 )14,0
Step 5. Now divide 40 by 5, we have quotient 8. - l—i-ﬂi
ie. %4 =28 :‘_%_

Let's consider some examples.
Example 10.  Convert the following fractions into decimals by equivalent fraction method.

P N U TR - I -
ST Do Wi ™73 3%

. 28

o 59

) 3 .
Solution : i ﬁ = Sorl5 (Here denominator is 10)

423 . )

(1) Iﬂ_ﬂ = 423 (Here denominator is 100)

) 9 . .

(i) 1000 = 009 or 0.009  (Here denominator is 1000)
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W =
v 5
Here denominator is 2, convert into equivalent fraction with denomminator 10 by

multiplying it by 5.
15_15%5_75_.

2 2x5 10

& 22
V) 35

Here denominator is 25.
Convert into equivalent fraction with denominator 100 by multiplying it by 4.

12 12x4 48
e 48 or 0.48

25 25x4 100

Vi) S

20

Here denominator is 20.
Convert into equivalent fraction with denominator 100 by multplyig it by 5.

Convert the following fraction into decimal by division method:

Example 11.
(i 2 ) 3 (i) 4 ) 3 (v) 25
13 B3
Solution : (i "2':6.5 2 )13.0|
124l
140
= [}
_0
o e 6,8
W e 5 Y340
—30+ 4.
440
_ 41‘{)
0
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11.75

47
) —-= 1175 47470 0(

21
(V) — =2.625

8
Q.72
@ e =07 25)18 .00
25 -0
18
- 175

150

~150

0

6.5 Representation of Decimals on Number line

We have learnt to represent natural numbers, whole numbers, integers and fractions on number
line. Here we shall represent decimals on a number line. Representation of decimal is similar like of
fractions.

6 , 6
«  Let'stepresent .6 or 0" number line. The fraction 1o s smallet than | but greater than

0. 50 we divide the distance from 0 to 1 on the number line into 10 equal parts and count
6 steps starting from () towards the right.
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L

& T

-

6
Since 10° 0.6, 0.6 represents the same point on the number line as 0

+  Now we represent 1.3 on the number line. We know that 1.3=1+ .3 i.e. 1 + 3 tenths is
greather than 1 but smaller than 2. So we start from [ and count 3 steps towards the right.

v

]
08 1 14 12 13 14 15 18 17 18 19 2 21 22 23

Fxample 12.  Represent the following decimals on the number line:
i 04 (i) 2.8 (iii) 4.5
Solution : (1) 0.4 lies between 0 and 1.

& i i I 1 I i i i I
- 1 | I ]

T 1 J T T T
g ©1 B2 03 04 05 DB OF 08 09

—
g
w

(i) 2.8 Lies between 2 and 3.

L
] LI | I | L] | ]
18 2 24 22 23 24 25 26 27 28 29 3 21 232

(i) 4.5 lies between 4 and 5.

t | t i | ] 1 i 1 i t
im 189 4 41 42 413 44 45 48 4T 48 49 5 51 &2 &3

6.6 Like and Unlike decimals
As we know the number of digits contained in the decimal part of a decimal number gives the
number of decimal places.
e.2. * 5.34 has two decimal places.
= 4,156 has three decimal places.
* 42.01 has two decimal places.

Like Decimals : The decimals with the same number of decimal places are called like deci-
mals. e.g. 2.56,42.01, 1.68,2.30 are like decimalg, each having two places of decimals.

Unlike Decimals: The decimals having different number of decimal places are called unlike
decimals e.g. 2.1, 3.14, 42.356 are unlike decimal as they contain one, two, three decimal places
respectively.
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Now, convert all unlike decimals into like decimals by putiing zeroes at the end of the decimal
number so that all of them have same number of decimal places.

Le. 2.1 =2.100 ¢ 3.14 = 3.140; 42.356 are all like decimals.

Adding extra zeroes to the right of a decimal does not change its value

ie

2.5 =250 = 2.500

6.7 Comparing Decimals

To compare decimals following steps are followed:

Step 1 :
Step 2 :

Step 3:

Convert unhike decimals to like decimals.

Compare the whole number part. Number with greater whole number part will be the
greater decimal number.

€2 6B and 59
65

68>59

Il the whole number part is equal then compare the digits in the tenths place, the decimal
number having greater number at the tenths place will be greater.

eg. (i) Compare 0.3 and 0.5

3
03:= 10 i.e. 3 out of 10 parts are shaded

i.e. 5 out of 10 parts are shaded.

S| v

3<5

03<05 or 0503
{ii)y Now compare 0.4 and 0.04

4 40

04 = 0100 & 40 out of 100 parts are shaded.

158



4
and 0.04 = —— i.e. 4 out of 100 parts are shaded.

100

Now 40 = 4

Thus 2 > im‘ 4= .04
100~ 100
Step 4 : Tf the digits in tenths place are also equal then compare the digits in the hundredths place
and so on.

Example 13. Which is greater?

(i) 1.4and 0.5 i) 3.18 and 13.28

{iii) 4.3 and 4.03 (iv) 5.168 and 5.169 (v) 24.3 and 24.31
Solution : (i) _

/4 and (05

10
Since 1=0, 50 1.4 > 0.3

(i)
318 and 1328
3<I3
Since 3<13, 50 3.18 < 13.28
ﬁﬁ] same
43 ;';‘B 403 (Convert 4.3 into 4.30)

Since whole part is same then comparing tenths digit, 3 > 0
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fad

= 4.3 >4.03
(iv)

L

51

6 K ancl 6 (9
1 L 4

samc

samc
samec

B0
Comparing the thousandihs digit 8<9.
= 5.169>5.168

(v)
24,130 ond :
e
sme
sine
0]

Comparing hundredths digit, O<1
= 24.31> 243

Guwercises2

Convert the following decimal numbers into fractions and reduce it to lowest form.
(i) 1.4 (n) 2.25 (m} 18.6 ) 4.04 ) 21.6
Convert the following fractions into decimal numbers :

A T P U
w0 g @0 ™ Tee ™10

Convert the following fractions into decimal numbers by equivalent fraction method:

(1)

i 3 .. 28 135 17
(i) 1 (iif} 5 (i) (v) n

(1) 20

2
Convert the following fractions into decimals by long division method:

76 24 5
@B = 1 M (i1} = (iv) 25 v) 3

80



5. Represent the following decimals on number line:
@ 07 () 1.6 (i) 3.7 (iv) 6.3 (v} 5.4
6. Write three decimal numbers between:

i 1.2andl.6 M 28and 3.2 (Hi)5ands.5
7. Which number is greater:
@ 04or0.7 @ 2.6 0r25 () 1.23or 132
@) 1230r124 (v) 1835o0r 183 (Wi 120r12
(vity 35.06 or 5.061 (vim) 2.34 or 23.3 (ix) 13.08 or 13.078

x) 23o0r2.03

8. Arrange the decimal numbers in ascending order:
M 2521819 @ 34.43.3.1,13
@ 124,12, 142,18

9. Arrange the deecimal numbers in descending order:
m 4.1,401,412,42 @ 1.3. 1.03, 1.003, 13
(m) 8.02, 8.2, 8.1, §.002

6.8 Use of decimals in daily life

Decimals are very useful in our daily life in form of money, weight, capacity etc. In this section,
we shall learn about use of decimals in different fields of our life.

6.8.1 CURRENCY (Money)
Conversion of paise into rupees :

In India, money is expressed in rupees and paise.

1e. 100 paise = ¥l

S0 | paisa is one hundredth of a rupee.
] | pa . 0.01

Le, pdleF?im =

_ 2
Similady 2 paise = ¥ 7o = X0.02

5
Spaise =F—— =FN.0O5
paise ?im g0

, 45
45 paise = F 100 = T0.45

Let's consider some examples:
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Example 14:  Write the following money in rupees using decimals:
(i) 60 paise (ii) 125 paise (iii) 5 rupees 50 paise

{iv) 18 rupees 99 paise (v) 25 rupees 5 paise
Solution : 60 pai . 0.60 1 paisa= —1‘}
Solution : 1 paise = 100 = ¥, [ pmsa—?lm,
i) 125 pai = Je =125 1 paisa= et
(i) paise = ?lﬂ{} =Tl (% pmsa—?]m}

(i) 5 rupees 50 paise
= (5 rupees) + (50 paise)
= T5 8 5 50=%5.50 '+ 1 paisa = n
= T +?lm—? +T050=F 3. ¢ pma—?lm}
(iv) 18 rupees 99 paise

= (18 rupees) + (99 paise)
18 L '+ 1 pai : )
= 4+ S— .y 89 = —
< I 100 palsa=F 100
= TI8 + T0.99 = F18.99
(v) 25 rupees 5 paise
= (25 rupees) + (3 paise)
TS M
= T +?il][] (- pmsa—?lm
= F25 + 20.05 = F25.05
6.8.2 Length or Distance
Conversion of centimetre into metre : " f - ‘10
We know that  100cm = | metre '-_‘ ¢
1 =10 m .-. =10
lem = ﬁmz 0.01lm g at L
Sl B O
Similarly e = Jaqm = 0.02m S EL
Tecm = im:l]ﬂ?m +Jﬁ;.1: dm \ <10
100 ’ \ N,
+ 10 - o <11
35em = ﬁm ={.35m I{ ‘ -
& 10| MALTE %10
Example 15. Express as metre using decimal. "
(i) 4em (i) 185cm (iii) 3m 32cm
1
Solution : A d4ocm= 'I—'['ﬁm: (.04 v lem= Tﬁﬁm}
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. 185 1
m) 18%cm= ﬁm: 1.85m (- lem= ﬁnﬂ
() Im3I2cm = 3Im+32cm
32
= 3m+ Hﬂ*m (. lem= ﬁm_]

3m+032m=332m
Conversion of millimere into centimetre
We know that [0mm=1c¢m

|
= Ilmm=—cm=0.1l cm

10
3
Sinlarly Imin = ﬁt]ﬂ:ﬂﬂ{}m
8 —E m = (.8
mm= 10 cm = (.8cm
Example 16. Express as centimetre using decimals:
(i) Smm (i) 28mm (i} Scm 3mm
1
Solution : (i) Smm = — cm=0.5cm (Ilmm= —cm)
10 10
i) 28mm = ;ZE =28 1 = "L )
(i nm = mcm— Bcm (Imm = mcm

(1) Scm 3mun = Scm + 3mm

3
= 50m+ﬁcm=5cm+ﬂ.3cm

=5.3cm
Conversion of metre into kilometre
. We know that 1000m = lkm

1
=% lm:mhn:ﬂ.{lﬂlk:m

. 42
Smlardy 42 = ]mum_n.mzkm

180
180m = —— km = 0.180km

1000
Example 17.  Express as kilometre using decimals:
(i) 35m (i) 1250m (iii) Skm 45m
Solution : @ 35 —ilm]—ﬂﬂ,’rﬁkm ¢ 1CT"_L|E[I
Solution : i) m= 1000 X0 =0. . 1000 1)
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1250 I
= o .-I.- 1
(i) 1250m = 1000 ——Lm = 1.250km ( m= =~ 1000 km)

(1) Skm45m = Skm+ 45m

Skm N ko _1
+ o K £ lme=
1000 (1 1000 k)

Skm + 0.045 km = 5.045km

6.8.3 Weight
Conversion of grams into kilograms ;
We know that 1000g = lkg

lg= 1000 ——kg =0.00lke

Sirnilarty Bg = 0 kg = 0.008 ke

T2g = kg 0.072ke

1000

430
302 = To00

Fxample 18, Express as kilogram using decimals:
i 3g {ii) 765g (iii) 4kg 80g

—— kg = 0.430ke

3
Solution : iy 3g= I[I[I[Ik‘g 0.003kg (~ 1g= 1000

‘ 765 1
() 7655 = Too5 ke =0.765kg ¢ 1g= ke

(i) 4kg80g = 4kg+ 80g

= 4ke + lggﬁkg 4kg + 0.080 kg
= 4.080kg
6.8.4 Capacity
Conversion of millilitre into litre
We know that 1000 mé = liire

!
|l mé = ——¢=0.0014

1000
- 9
Smrilardy me—ﬁﬂ—ﬂﬂ{}gf

65
ﬁEmf—mE’ 0.065¢

325
325 mé = mf 0.325¢
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Example 19. Express as litre using decimals :

Solution:

o]

L

i) 50m{ (ii) 665m¢ (iii) 2£25m¢
(i) SOmé= 2 #= 0.050¢ (Imé = Lﬁ
1000 1000
{il) 665mf = EP = (.665¢ (lmé# = Lg}
1000 1000

(i) 2¢25mé=2{ + 25m¢

25
= el [l 2
H+]{]{]UE 2£ + 0.025¢

= 2.025¢

éxewz’.se 6.3

Express as rupee using decimals:

@ 35 paise (@) 4 pase () 240 paise

(iv) 12 rupees 25 paise  (v) 24 rupees 5 paise

Express as metre using decimals:

@  Sem (i) 62cm (i) 135cm  @(v) Sm20cm  (v) 12mSem
Express as centimetre using decimals:

(i)  2mm (i) 28mm () Scmdmm

Express as kilometre using decimals:

i) Tm (i) 50m (i) 425m v} 2475m (v) 3km 225m
Express as kilogram using decimals:

(il 5g (i) 75g (iii) 423g (iv) 1265g (v)5Skg4l8g
Express as litre using decimals:

iy 2mf {ii) BOmé (i) 725mé {iv) 3¢423m# (v} 8€20mfé

6.9 Addition of Decimals

Addition of decimals is same as addition of whole numbers. The only difference is that we
ensure that all decimal points will be in same coluron before addition. We use the following steps to
add the decimals,

Step 1.
Step 2.

Step 3.
Step 4.

Diraw a dotted Line 1o represents decimal point.

Write the decimals in column so that tenths place digit comes under tenths place digits,
hundredths comes under hundredths and so on.

Convert the given decimals into like decimals.

Add as we add whole numbers.

The following examples will make this concept more clear.
Example 20.  Add the followings

(i) 423 +5.69 (i) 3.15 + 4.234 (i) 1.2 + 18.67
(iv) 2.4 + 1.35 + 24.567 (v) 13.25+ 2.4 + 18
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Solution : 1) We have 4.23 + 5.69

Draw a dotied line for representation of decimal point.
Ensure that all decimal points of given decimals

must be on this line below each other as shown.

Add the numbers.

Hence the required answer is 9.92

(i) We have 3.15 +4.234

Draw a dotted line for representation of decimal point.
Convert the given decimals into like decimals and

add numbers.

Hence, the required answer is 7.384

() We have 1.2 + 18.67

Draw a dotied line for representation of decimal point.
Convert the given decimals into like decimals and

add.

Hence, the required answer is 19.87

7:384

£
_|—= =

oy

' 23
+ 5.69
9:92

3:150
+ 4;134

o e -

Col Sy b3
=1~ =

Common Error:- This is common error that students can add in this way
+ Iiis not correct as decimals points are not in a column.

So to avoid this mistake ensure that decimal points lie on a vertical line.

j=a ) el

et =
O =] k2

(i) We have 2.4 + 1.35 + 24.567

Draw a dotted line for representation of decimal point.
Convert into like decimals and add.
Hence, the required answer is 28.317

+

(iv) We have 1325 + 2.4 + 18

Draw a dotted line for representation of decimal point,
Convert into like decimals as 18 can be written

as 18.00 and then add

Hence, the required answer is 33.65

6.10 Subtraction of Decimals
Subtraction of decimals is same as subtraction of whole numbers. The only difference is to
ensure that all decimal points will be in same column before subtraction. We use the following steps
for subtraction of decimals,
Step 1. Draw a dotted line to represent decimal point.
Step 2.  Write the decimals in column so that tenths place digit comes under tenths place digit,
hundredths comes under hundredihs and so on.
Step 3. Conven the given decimals into like decimals,
Step 4. Sublract as we subiract in whole numbers.
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Let's consider some examples:
Subtract the decimals:

Example 21.

Solution :

Example 22:

Solution:

(i)
(iv)
(1)

(1)

(i)

(iv)

(v

@
(ii)
ey

- 12.830

14.82 - 5.97 (ii) 25.18 - 18.07
4739 - 13412 (v) 40-4.156
We have 14.82 — 597
=  Draw a dotted line for representation of decimal point.
= Ensure that all decimal points of given decimals

must be on this line.
=  Subtract the numbers.

Hence, the required answer is 8.85
We have 25.18 — 18.07
*  Draw a dotted line for representation of decimal point.
* Ensure that all decimal points of given decimals
must be on this line.
*  Subtract the numbers.
Hence, the required answer is 7.11
We have 42.3 — 15.78
= Draw a dotied line for representation of decimal point.
* Converl the given decimals into like decimals and then
subtract
Hence, the required answer is 26.52
We have 47.39 - 13,412
*  Draw a dotied line for representation of decimal point.
*  Convert the given decimals into like decimals and then
subtract N
Hence, the required answer is 33,978
We have 40 — 4.156
* Draw a dotted line for representation
of decimals point.
= Convert the given decimals into like
decimals and then subtract
Hence, the required answer is 35,844
Subtract 12.83 from 19.672
Subtract 24.67 from 32.
19.672 (i) 32.00

- 24,67

6.842 7.33
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(iii) 42.3 - 15.78
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6.11 Word Problems

In this section, we shall deal with daily life problems of decimals in addition and subtraction.

Example 23.

Solution :

Example 24.

Solution :

Example 25.

Solaiion :

Example 26.

Solution :

Three bags contain 45kg, 38.16kg and 47.258kg of rice respectively. What
is the total weight of the rice in the bags?
Total weight of the rice in the bags = Sum of weight of all three bags
45.000
3§.160
+ 47.258
130.418
Hence, total weight of rice is 130.418 kg.
Mandeep buys books worth T 86.75, pencils for T 28.2 and geometry box
for = 54.25. How much she has to pay?

Price of buuksf = ZH6.75
Price of pencils = T28.20
Price of geometry box = 5425

T 86.75 + T28.20 + T54.50
= F169.20
The height of Raman and Aashish are 1.64 m and 0.98 m respectively. How
much Aashish is shorter than Raman?
To solve sum, we subtract heights of boths

Total amount she has to pay

Height of Raman =1.64m
Height of Aashish =098 m
- Differnce of heights = 164 m—-098 m=0.66m

Hence. Aashish is 0.66m shorter than Raman.

From a ribbon of length 25m, two pieces of 8.2m and 5.65 m were cut. Find
the length of the remaining part.

Given, Total length of the ribbon = 25 m

Length of first piece = 8.2m
and length of 2nd piece = 565m
Now length of both pieces = §2m+565m=1385m

Length of Remaining part = (Total length) — (Sum of length of both pieces)
2500 m—13.85m=11.15m
Hence the required length is 11.15m.

éxem’se 6.4

1. Solve the following:

o
(iv)

12.15 + 4.87 (i) 23.5+ 1347 (i) 12.56 + 6.234

24.25 ~13.12 () 18.8 —4.26 (vi) 42.34 — 5.256
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6.

(]

Tad

tn

(vii) 454 + 13.25 + 2B.68 (viil) 52.9 + 26.893 + 13.62

(ix) 42 —27.563 (x) 64.26 — 43.589 + 13.42

(xi) 18.3+256-11.643 (xi)66.5 - 13.49 -29.712

i) Subtract 21.92 from 32.683

(i) Suobtract 14.812 from 23.

What should be added 1o 3.412 1o get 77

Khan spent F63.25 for Maths book and F48.99 for English book. Find the total amount
spent by Khan.

Samar walked 3km 450m in moming and 2km 585m in evening. How much distance did
he walk in all?

Shectal has F190.50 in her pocket. She buys a school bag for 123.99. How much
money is left with her now?

A piece of 18.56m long ribbon is cut into three pieces. If the length of two pieces are
8.75m and 3.12m respectively, Find the length of the third piece.

Veerpal bought vegetables weighing 20kg. Out of this 6kg 750kg are onions, Skg 25¢g are
polatoes and rest are tomatoes. What 1s the weight of the tomatoes?

Ashish's school is 28km far from his house. He covers 14km 250m by bus, 12km 650m
by car and the remaining distance by foot, How much distance does he cover on foot?

£

Multiple Choice Questions

{a) 302 by 3.2 (c) 3.02 (d) 30.2
SO

B -+ &g = 1 ﬂ A T

(a) 245 (b) 20405 (c) 204.5 (dy 24.05

(@) .07 (by 700 (c) 007 d 7

(a) 3503 (b} 303000 (c) 50.0003 (d) 50.003
Seventy and four thousandthe = ................
(a) 74000 (by 70.004 (c) 00074 (d) .074
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6. 2.03inexpanded form=...............

(a) 2"‘% (b} m"’f_‘] (c) 2"'% (d) 2{}--%

G A —
5 25 5 1

@ 5 ®) - © 15 @ 3
-

2

(@) 6 b) 6.1 {c) 1.3 (d) 6.5
9.  Which of the following decimals is largest?

(@) 0.5 (by 0.05 {c) 0.51 (dy 0.005
10.  Which of the following decimals is smallest?

@ 2.13 (b) 213 © 213 (@@ 213
| § PO T —— kg

@ .075kg () J5kg  (¢) 7.5kg () 75ke

(a) 27em (b} 27em (€) 27cm (d) .027cm

{a) 448 by 6.73 (c) 4.73 (d) 6.48
14, 15+384=............

(a) 3.99 (by 1899 (c) 3.84 (dy 18.84
15, 135-423=......

(a) 2.87 b} 7.29 (©) 9.27 (d) 9.37
16. 20-1256=..........

(a) 744 (b) 8.44 (c) 9.44 (d) 6.44
17. 148+262-84=.......

(@ 8.02 by 9.12 (c) 9.02 (d) 6.44
18, SETml = ¢

(a) 5.07¢ by 5.7¢ (c) 5.70¢ (d) 5.007¢
19. 12kg 83g=..... kg

(@) 12.085kg (b) 12.85kg (¢) 128.5kg (d) 12.0085kg
20. 235 paise = cooerrerenn
(@) 2235 () 235 (o) T2.35 (@) T.235
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After completion of this chapter students are now able to

@ Know about decimal's place.,

Perform additions and substraction of decimals.
Use decimals in practical life.

Use decimals in lengths, capacity and weight.

ANSWER KEY

Exercise 6.1

1. @ 7214 (i) 257.08 (i) 8.256 {iv) 45.23 (v) 621.253
(vi) 12.008

Twelve point five two. or Twelve and fifty two hundredths.

(i)  Seven point one four eight. or Seven and one hundred forty eight thousandths

(]
=

(i) Zero point two four. or Twenty four hundredths

(ivi  Five point zero one eight. or Five and eighteen thousandths.

(v)  Point zero zero nine. or Nine thousandths
4. @ 402 (i) 70534 (i) 10.053 iv) .704 (v) .005
5. 52412 (1) 2034.21 (i) 61.023 {iv) 4.001 (v) 100.03

5 on r—
6. (@ Z-I-ﬁ @ 10+8+— +1DD
i) PR vy 1043+ —-|-—+—
- 100 ®) 100 ' 1000
5 L . SR e
) 20044045+ +1m+mcm i) n+ +muﬂ
Exercise 6.2
. 3 w 9 . 93 101 , 108
1. @ 5 @ (iii) 5 (iv) T (v) 5
200 007 @12 (D215 (v) 0018  (v) 245
3.6 25 () 075 ()56 i) 6.75 (v) 4.25

7




!ql

L

.

(1)

2)
(3)
(7)

(1)
(6)
(11}
16)

M 85 () 825 (i) 152 (i) 0.96 (v) 0.625
@ 13,1415 (@ 2.9, 3, 3.1 (i) 5.1, 5.2, 5.3, 5.4
i 07 (i) 2.6 (i) 1.32 (iv) 12.4 (v) 18.35
(viy 12 Vi5.061  (viii) 233 (ix) 13.08  (x) 2.3
i 1R 192,25 ) 1.3,3.1,34,43 (i) 1.2, 1.24, 1.42, 1.8
@ 4.2, 412,41,401 @) 13, 1.3, 1.03, 1.003 @) 8.2, 8.1, 8.02, 8.002
Exercise 6.3
M T35 @ TO.04 0 @) T240 vy T12.25 (v T24.05
i  005m G) 0.62m (i) 1.35m (v) 520m (v 12.08m
@ 02cm (i) 2.8cm (i) B.4dem
@  0.007km (i) 0.050km (i) 0.425km (iv) 2475km (v) 3.225km
M 0.005kg (i) 0075kg (i) 0423kg (v} 1.265kg (v) 5.418ke
M 00020 @ 0.080¢ (i) 0.725¢ () 3.423¢ (v) 8.020¢
Exercise 6.4
@ 17.02 @ 3697 (@) 18.794 vy 11.13 (vi 1454
(vi) 37.084 (vii) 87.33  (viii) 93.413  (ix) 14437 (x) 34.001
(xi) 9.217  (xi) 23.298
(i) 10.763 (i) &.188
H 3588 (4) T 112.24 (5) 6kmO035m (6) T 66.51
6.69m (8) 8.225kg (9) 1km 100m
Multiple Choice Questions
b 2) ¢ {3) a 4 d (5) b
C {7y a $ d 9 c (10) b
a (12) ¢ {13} b (14) d (15) ¢
a (17 c (18) d (19) a (20) ¢

0@
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ALGEBRA

ocliiN
Objectives
In this chapter vou will learn
* To impart knowledge of variables.
» To use variables in different situations.

*» To find the value of the equation.
= The practical use of equation in daily life.
+  To make alzebraic expressions.

7.1 Introduction

We have been dealing with numerals 0, 1, 2, 3, ........ . 80 far and the four operations addition,
subtraction, multiplication and division. This branch of mathematics is called Arithmetic. We have also
leamit about the two dimensional and three dimensional figures, study of which is called Geometry.
Here we shall study a new branch of mathematics, called Algebra. Tt is an arabic word which means
“bringing together broken parts™. Alpebra evolved rom the rules and operadons of arithmetic.

7.2 Main features of Algebra

#  The main feature of Algebra is the use of letters, which allow us to write rules and formulas
in a general way. By using letters, one can talk about any number not just a particular
number.

*  These letters in algebra represent unknown numbers and are called literals or variables,
The letters like a, b, ¢, ...... s Q. T, ... X, ¥, Z are called literals or variables. By learning
methods of determining variables, we develop powerful rules for solving puzzles and many
other daily life problems.

*  Since leiters stand for numbers, operations can be perforroed on them as on numbers, This
leads to the study of algebraic expressions and their properties.

You will find that Algebra is quite interesting and useful in solving problems. Let us begin our
study with following examples.
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7.3 Identiying Patterns

Look at the maich stick paiiern

. '
x‘)\‘w /‘\\ / £ P ¥ ra \ A
/.'- \ j'" .\ /{J,.-" \\\ ’/'.-' "\'.‘ /r"r __\-‘. / \
) . - & b

The table shows the number of matchsticks required to make 1, 2, 3, ...... triangles.
Number of Triangles I 2 3 4 1 5 - | - 8 | — | -
Number of Matchsticks 3 6 9 |12 |15 | -] - 124 ] - -
Tt is observed that

1. One triangle is formed by using 3 x | = 3 matchsticks.
2. Two triangles are formed by using 3 x 2 = 6 matchsticks
3. Three triangles are formed by using 3 x 3 =9 matchsticks.
Thus, the number of maichsticks required
=3 x Number of triangles.
Let's represent the number of triangles by the letter *n’
Thus, the general rule for the number of matchstucks required for n number of riangles =3 xn

This rule is very powerful and useful. By using this rule we do need to draw the pattern or make
arule, we can find number of matchsticks even for 100, 300, ....... triangles.

* nisanexample of a variable. Its value is not fixed, It can take any value 1,2, 3,4, .........

7.4 Variables and Constants

In the previous section, we have seen that the value of a letter is not fixed. It can 1ake any
numerical value suchas 1,2, 3, .......... so on. The letters which stand for unknown numbers and can
take any numerical value are called variables.

In other words, a letter whose value varies is called a variable.

Generally, we use small letiers to denote a variable. The numbers 0, 1. 2, 3. ......... have fixed
values. They have a fixed numerical value and are called constants.

As numbers are the foundation stones of Arithmetic, variables are the founda-
tion stones of Algebra

Fxample 1: I there are 10 pencils in a box. How will you write the total number of pen-
cils in terms of number of boxes? Use *n’ for number of boxes.

Solution : Let us make a table for number of pencils and boxes.
Number of boxes 1 2 3 - | - 10 -|-] n
Number of pencils |10x1=10 | 10x2=20] 10x3=30| - | - | 10x10=100|- |- | 10n

174



It is observed that In a box there are 10 pencils,

In 2 boxes, there are 10 x 2 = 20 pencils

In 3 boxes. there are 10 x 3 = 30 pencils.

Thus, number of pencils in n boxes = (Number of pencils} x (Number of boxes)= 10 xn= l(n
Example 2 : During a prayer for a school, 15 students stand in a row, If there are *x’

number of rows, give the rule to find the total number of students.

Solution : Let us make a table for the number of students in rows,
Number of Rows 1 2 3 - |- 8 - - X
Number of Students (15 (30 |45 |- |- |120 | - - 15x
It is observed from the table that

Total number of students in number of Tows

= (Number of students) » (Nurmber of Rows)

=15xx=15x
Example 3:  There are 16 keys on a telephone set. Give the rule to find the total number of

keys in terms of the number of telephone sets, if *t* represents the number of sets.
Solution : We know

Total number of telephone keys in number of telephone sets

= (Number of keys in a telephone set) x (Number of telephone sets)
=loxt= 1ot

éxewz'ae 7.1

1. Find the rule which gives the number of matchsticks required to make the following*n’
matchstick patterns. Use a variables to write the rule:-

-

(i) A pattern of letter T as

(i) A pattern of letter E as "

(i) A pattern of letter F as . -

{iv) A pattern of letier C as

(v} A patiern of letter § as |
il
- ]
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n

Students are sitting in rows, There are 12 students in a row. What is the rule which gives
the number of students in *n’ rows? (Represent by table)

The teacher distributes 3 pencils to a student. What is the rule which gives the number of
pencils, if there are ‘a’ number of students?

There are 8 pens in a pen stand, What 15 the rule that gives the total cost of the pens. If
the cost of each pen is represented by a variable ‘¢’?

Gurleen is drawing pictures by joining dots. To make one picture. she has to join 5 dots.
Find the rule that gives the number of dots, if the number of pictures is represented by the
symbol ‘p.

The cost of a dozen bananas 1s T 30, Find the rule of total cost of bananas if there are *d’
dozens bananas.

Look at the following matchsticks patterns of squares given below. The squares are not
separate as there are two adjoined adjacent squares have a common maich stick. Observe
the patterns and find the rule that gives the number of matchsticks in terms of the number
of squares.

(Hint: If you remaove the vertical stick at the end you will get a patterns of C)
7.4.1 Operations on Literal Numbers or Variables

Since literal numbers or variables are used to represent numbers, they follow all the rules for
four fundamental operations of numbers.

1.
2.

4.

Addition:- Let X and y be two literals then the sum of x and y is written as X + V.
Subtraction:- Let x and y be two literals then the difference of these two literals is written
aSX-yory-—x.

Multiplication:- Let x and y be two literals then the product of x and y is written as x x
y. Generally, we write xy. (As there may be confusion between x and % 7).

X
Division :- Letx andy be two literals then *x is divided by v' is written as X<y or ;

Let us consider the use of variables in some real life situations.

7.5 Algebra As Generalisation

Algebra is often referred to as generalised tform of arithmetic. In mathermatics. any rule or for-
mula is generalised by expressing it through variables. Let's discuss its wider use in geometry and
arithimetic.

176



7.5.1 Geometry

In earlier classes, we have studied the terms perimeter and area. Let us work about the general

rules for them in terms of variables. 5
1. Square:- We know that a square has 4 sides e 3
of equal length. Let the length of each side is 5",
Perimeter:- 5

]

. Perimeter of square = Sum of the lengths of the sides of the square
= s§+s5+s5+s5=4dxs=48

Perimeter also can be represented by another variable ‘P, Then the general rule for the
perimeter of square is expressed us P =4

Area:- Let Areais represented as *A'. We know, Area of Square = (Side) x (Side)
Thus, General rule for the area of square 1s expressed as A=sx s

Thus, we get the rule for the Area of a square

Rectangle:- A rectangle 18 a closed figure having
four sides. Its oppsite sides are equal in measure- b b
Toent.

Perimeter:- Let £ and b be length and breadth of rectangle and P h{; petimeter.
. Perimeter of rectange = Length + Breadth + Length + Breadth
Thus, we get the general rule for the perimeter of rectangle.
P =4+b+/+D
t+f&+b+Db
= L+2b=2({ +b)
Area:- Let A be the area of rectangle
. Area of rectangle = (length) x (breadth)
ie A=£xb

Thus, we get the general rule for the area of rectangle

Let us consider some examples of geometrical shapes.

Example 4:  Each side of regular pentagon is denoted by S. Express the perimeter of the

Solution : Each side of regular pentagon = 5.

regular pentagon using S.

Perimeter of regular Pentagon
= Sum of all sides

= 8+85+8+8+85=5x5=358
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Example 5: The diameter of a circle is twice its radius. If d is the diameter of the given

circle and r is its radius. Express the diameter of the circle in terms of its radius.

Solution : Radius of circle =r

We know diameter of circle = twice of radiug = 2 x radius
sLd=2r

7.5.2. Arithmetic :

In the chapter of whole numbers. we have learnt some properties. Here we shall discuss those
properties in form of algebra.

1.

-

Commutative Property

Addition:- If the order of numbers in addition is changed, it does not change their sum.
E.g.4+5=5+4=9

This property holds true for all set of numbers.

Thus, we can form a general rule.

Let a and b be two variables representing any two numbers. Then

In this way, we a+ b=hb+a. We can verify this general rule for every pair of numbers.
e.g.a=6,b=Tthen6+7=7+6=13

Multiplication:- If the order of numbers in multiplication is changed, it does not change
their product

ee IxT7=Tx3=121

This property holds true for any set of numbers, Thus we can form a general rule.

Let a and b two variables representing any two numbers thenaxh=bxa

We can verify this general rule for every pair of numbers.
eglfa=8b=5then8x5=5x8=40

Associative Property

Addition:- If three numbers can be added in any order. it does not change their sum.
e.g (3+4)+5=7+5=12

3+ 4 +5)=3+9=12
Thus, we can form a general rule.
Let a, b and ¢ be any three variables representing any three numbers. then
(@a+hb)+c=a+(b+c

Multiplication:- If three numbers can be multiplied in any order, it does not change their
product.

eg (2xPxd=6x4=24
2%(3x4)=2x12=24
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3.

b

Thus, we can form a general role.
Let a, b and ¢ be any three variables representing any three numbers. then
ax(hxe)=(@axh xc¢

Distributive Property

Multiplication over Addition:- In this property, while multiplying two numbers we split
the larger number into sum of two numbers and then multiply these numbers with smaller
number one by one and then add.

eg 5x53 = 5% (50 + 3)

= Sx+5x3=250+ 15=265
In this multiplication, 5 is distributed over the addition of 50 and 3.
It is always true for any three numbers. Thus, we can form a general rule.
Let a, b and ¢ be the variables representing any three numbers. then
ax(bb+ce)=axb+axc

Multiplication ever subtraction:- In this property while multiplying two numbers, we
break the larger number into difference of two numbers and then multiply these numbers
with smaller mumber one by one and then subtract.

e 9x48 = 9 x (50 — 2)
= OxS50-9%x2=450- 18 =432

In this multiplication, 9 is distributed over the subtraction of 50 and 2. It is always true for
any three numbers. Thus, we can form a general rule.

Let a, b, ¢ be the variables representing three numbers. then

axb=-c¢l=axb-axc

éxem’se 72

Each side of equilateral triangle is denoted by “a’ then
express the perimeter of the triangle using ‘a”.

An isosceles triangle is shown. Express its perimeter in
terms of “*#" and b’
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Each side of regular hexagon is denoted by 5" then
express the perimeter of the regular hexagon using “S°.

4. 'The cube has 6 faces and all of them are identify squares,
If £ is the length of an edge of & cube, find the total ¢
length of all edges of the cube in terms of *#°. .

Ln

Write communtative property of addition using variables x and y.
Write associative property of multiplication using variables [, m and n.

&= ;

Wrile distributive property of multiplication over addition in terms of variables p, g and r
respectively.
7.6. Algebraic Expressions (Expressions with Variables)

In arithmetic, we come across many expressions suchas (6+5)x 3, 10+5%x3 -2, 12 +4x 7 -8 etc.
These expressions are formed by connecting the numbers with [our operations i.e. addition, subtrac-
tion, multiplication and division. These are arithmetic expressions or expressions with numbers.

We can also make expression with variables. e.g 3a, x — 10, [ + 4. 5m + 3 efc. are expressions with
variables and numbers connecting by operations i.e. additon, subtraction, multiplication and division.

“A collection of variables and numbers connecting by one or more signs of operations
(+,—x,+)is called an algebraic expression™.

Some examples of algebraic expressions are 5/, 6m-2, 47+ 3, x + 12, 2]+ 3m etc, Each part
of the algebraic expression along with ( + or —) is known as its term.

Algebraic Expressions Number of Terms Terms
Ta 1 Ta
15m + 12 2 15m, 12
4a +2b- 3¢ X 4a, 2b, — 3c
-4x +5 3 X% ~4x 5

Note:- One important point must always be kept in mind that expression with numbers can be
solved very easily.
like 5x2+3=10+3=13
But expression with variables can not be solved. like 4x — 3 is in one variable x and value
of x is unknown. So 1t is possible only if value of x is known.
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eg.Ifx=2then4x-3=4x2-3=8-3=35
Let us consider that how algebraic expressions are formed:

Algebraic Expressions How these formed
X+5 51is added to x
a—#§ 8 iz subtracted from a
3a a is multiplied by 3.
#
5 £is divided by 5.
25+ 3 First 5 is multipled by 2 then 3 is added

7.6.1 Operations On Variables (Literals) and Numbers

‘We have learmt aboul operations on only variables or numbers, In this section, we shall leam about
operations on variables and nurmbers taken together which is very useful in high classes algebra.
1. Addtion of Yariables and Numbers :- Here, we shall discuss the addition of variables
and numbers. Some expressions are as follows:

. Sisaddedtox thensumisx + 5
. Bisadded toythensumisy + 8
. ais added tob then sumisb+a

Note:- These above expressions can not be solved further, these have to be left as it is.

Example 6:  Write the following algebraic expressions:-
(1) 9isaddedtom (i) 3 morethanx (iii) 10 is added to p

Solution: (i) 9isaddedtom=m+9

(i) 3 more than x = x + 3

(i) 10isaddedtop=p+ 10
2. Subtraction of Varibles and Numbers:- Here, we shall discuss the subtraction of vari-

ables and numbers. Some expressions are as follows:-

’ Subtract 3 froma=a-3

. Subtract6 fromx=x—-6

. Subtract x from4 =4 — x

Nuote:- Leave these expressions as it is, it cannot be solved further.

Fxample 7. Write the following algebraic expressions:-
{i) Subtractlfromy (i) Decrease! by 8 (iii) Subtract a from 5
Solufion : (i) Subtract | fromv=y-1
i) Decrease [by8=7-28
(i) Sobtracta from5=5-a
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3. Multiplication of Variables and Numbers:- Here, we shall discuss the multiplication or

product of variables and numbers. Some expressions are as follows:

’ Multiply a by 3 = a x 3 = 3a (In short form)

. The product of S and x = 5 x x = 3x

’ lTimesm=1{[xm=Im
Example 8:  Write the following expressions:-

(i) MultiplyShyp (i) Productofd4andz. (i) Twice of{

Solution : (1) Muldply Sbhyp=5xp=>5p

() Productofdandz=4xz=4z

(i) Twice of l=Twotimes [=2x]/=1]

4. Division of literals and Numbers:- Here, we shall discuss the division or quotient of

variables and numbers. Some expressions are as follows:-

’ bdividedby2=b+2=

= oo

+  ydividedby 3=y +3

. I
. tientof Ibym=1+m= —
Quotient of [ by m m= -

Example 9: Write the following expressions:-

(i) xdivided by 8 (i) 3 divided by k. (iii) Quotient of a by 2

x
Solution : (i) x dividedby 8=x+8= =
ﬁl} 3{]1‘r’ldf'dbyk:3+k=i

a

@) Quotientofaby2=a+2= E

Now the applications of four basic operations are illustrated through following examples:

Example 10:  Study the following expressions and tell how are they formed?

Ma-8 @I+1 (i) 2m (iv}% @ m+9 () Sp-8

Solufion : (i) a- 8;8 is Subtracted from a
) {41 1isaddedto!
M) 2m;Twice of m

a
(iv) 508 is divided by 5
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(vl 3z + 9;First z is multipled by 3 then 9 is added to the product
(vi) 5p— 8;:First pis multipled by 5 then 8 subtracted from the product
Example 11:  Give expressions for the following:-
(i) 12 is subtracted from x
(i) Sisaddedtoy
(iii) p is multiplied by — 2
(iv) ais multiplied by -5 and 3 is added to the result
(v} # is multiplied by 2 and then divided by 7.
Solution : (i 12 is subtracted fromx=x - 12
(i) Bisaddedtoy=8+y ory+38
(i) pismultipiedby-2=px(-2)=-2p
{ivy  ais multiplied by —5 and 3 is added to the result =ax (-5)+3=-5a+3

2F
(v) £ is multiplied by 2 and then divided by 7= (£ x 2)+ T = k3

7.6.2.Use of Algebraic Expressions In Life:-

In last section, we have leamt the algebraic expressions using fundamental operatons. In this
section we shall discuss the use of algebraic expressions in our daily life. Let us consider some
examples.

Example 12: Find the number which is 12 more than a.
Solution : The required nimmber = 12 more than a
= 12+aora+l2
Example 13:  Write the number which is 8 less than x.
Solution : The required number = 8 less than x
= x-—8
Exampe 14: Vasu's present age is x years. Express the following in algebraic form.
(i) What will be Vasu's age after 6 years?
(ii) What will his age 3 yvears ago?
(iii) If Vasu's mother's age is 3 times his present age, what is the age of
Vasu's mother?
(iv) If'Vasu's elder brother Ankit is 10 years older than him. What is Ankit's age?
(v) Find his father's age, if he is 7 years more than twice of present age of
Vasu?
Solution : Given Vasu's present age = X years

(i)  After 6 years, Vasu'sage = 0 years more than his present age (x)
= (X + 6) years

(i) 3 years ago, Vasu's age = 3 years less than his present age (x)
= (x-3) years
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Example 15:

(i) Wasu's mother's age = 3times Vasu's present age

= FMEd

(v) Anlkit's age = 10 years more than Vasu's present age
= (10 +x} or (x + 10) years

(v)  Father's age = Twice Vasu's present age + 7
= (2x+7) years

What is the length, if the breadth is b metres?

Solutien : Given lengthof the room = 5 meires less than 3 dmes breadth

[

LFy

»ea

= 3 times breadth — 5 =3 » breadth— 5
= (3 b —3) meires

éxem’.se 7.3

Pick the algebraic expressions and the arithmetic expressions from the following:
@ 20-3 @) 5x3+8 (i) 6-3x @v) 5

ba
v) 2x(21-18)+9 (vi) ?+2 (vii) 7x 20+ 5+ 3 (vid) 8
Wrile the terms for the following expressions:
27

i1 2y+ 5z () 6x-3y+8 (i) 7a (v) 3 -=5m+2n v ?'i'l
Tell how the following expressions are formed.

5a
M a+11 @@ 12-x (i) 3z+8 (v) 6-5/ (v]n"i"

Give expressions for the following:

i)  10is added to p (i) 5 is subiracted romy (m) disdivided by 3
(ivi [lis multipliedby—-6 (v) missubtracted from1 (vi) 11 is added to 3x
(vii) v is multiplied by — 2 and then 2 is added to the result

(vili) ¢ is divided by 5 and then 7 is multplied to the result

(ix)  xismultiplied by 3 then subtracted this result from y

(x)  aisadded tob then ¢ is multuplhied with this result

Write the number which 1s 15 less than y.

Write the number which is 3 more than a.

Find the number which is | more than twice of x.

Find the number which is 7 less than 5 times of .

Somi's present age is "a” years. Express the following in algebraic form:
184
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(i)  Her age after 15 vears.

(i) Herage2 years ago.

(iii) If Somi's father's age is 5 more than twice of her present age, express her father's age.
(iv) If Somi's sister is 4 years younger to her. Express her sister's age.

(v)  If Somi's mother is 3 less than 3 times her present age. Express her mother's age.

10. The length of a loor is 10 more than two timeg of breadth what is the length if breadth iz
[ metres.

7.7 What Is An Equation ?

We have studied thar algebraic expressions contain variables and constants. In the last section,
We have learnt to change mathematical statements to algebraic expressions.

Let us consider a small puzzle:
Think of a number and add 5 to get 8, What is the number?

We can easily say that the number must be 3. If we use a variables (Literals) suppose ‘x" in
place of unknown number we can write this puzzle as follows : (Unknown number) +5=8

ie. X + 3 = 8 This is an equation

Let us review some following statements:

{i) A number x increased by 7 is 12.

= x+7=12

(ii) A number x when decreased by 3 is 10
= x-3=10

(iii) Three times a number I gives 27.
= 3=27

(iv) A mumber ‘a’ divided by 2 gives 6.

a
= S =6

2
{(¥) Sum of a number p and four times the number g is 18.
= p+dq=18
Each of the above statement 15 a statement of equality. When the above statements written
mathematically, contains one variables asin (i), (i), (iii). (iv) or two variables asin (v) Each one of
them is an equaltion.

“An equation is a mathematical statement equating two expressions. The expression on the
left side of the equal sign is called Left Hand Side (LHS) and the expression on the rnight side of
the equal sign is called Right Hand Side (RHS). The expressions on either side of equal sign are
called members of the equation’.

Those equations which have one or more vanables (unknown values) and their highest power 1s
| are called linear equation. Here, we shall study linear equations having only one variable,
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Example 16:  Write the following mathematical statements as algebraic equations:-
(i) The sum of a and 8 gives 13.
(ii) Twice of a number p gives 14.
(iti) Ome-fourth of a number is 16.
(iv) 5 more than 3 times of v gives 23.
{¥) 2 less than from four times a number gives 26.
Solution : (i) Thesumofaand8=a+8
Tt gives 13
- The equationisa+ 8= 13

Aliter : Direct Method :
Sumofaand 8 =13
= a+8=13
i) Twiceofanumberp=2xp=2p
Itis 14.
.~ The equation is 2p = 14
Aliter
Twice of a numnber p = 14
ie. Ixp=14= 2p=14
)  One-fourth of a number = 16

1
- 1 * (number) = 16
Let the number be x

.. The equaiion is 1 xx=16

= = 16

Bl

i) 3timesofy=3xy=73y

5 more than 3 times of y =3y + 5

Ttis 23

- The equationis 3y +5=23
Aliter
5 more than 3 times of y =23
ledumesofl y +5=23

IXy+3=2=3y+5=123

2 less than from four times a number = 26
4 times number — 2 = 26
4 % (number) — 2 =26
Let the number be a
.. The equation is 4 x a — 2 = 26
= 4a-2=26

1 1=
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7.8 Solution of An Equation
To find the solution of an equation means to find a number which when substituted for the
variable in the equation, makes its LHS equal to RHS. This number which satisfies the equation is
called the solation or root of the equation.
To solve an equation or to find the solution (root) of an equation, we can follow these methods:
I. Trial and Error Method 2. Svstematic Method
3. Transposition Method

7.8.1 Trial and Error Method

I this method. we try ditferent values for the variable (unknown number) to make both sides of
an equation equal. When we get a particular value of the variable which makes LHS equal 10 RHS.
This particular value is said to be the root of the equation.

Example 17: Solvex+6=9

Solution : We try different values of x to make LHS = RHS

Value of x LHS=x+6 RHS =9 | LHS=RHS
I l+6=7 9 NO
2 2+6=8 9 NO
3 3+6=9 Y YES

From the above table, we find that LHS = RHS when x =3
s Solution is x =3

Example 18: Solve 3x-2=13

Solution : We try different values of x to make LHS = RHS

Value of x LHS =3x -2 RHS =13 | LHS = RHS
1 Ixl1=2=3-2=1 13 NO
2 Ix2-2=6-2=4 13 NO
3 3%3-2=9-2=7 13 NO
4 3x4-2=12-2=10 13 NO
5 3x5-2=15-2=13 13 YES

From the above table, we find that LHS =RHS whenx=3

sosolationisx=35

7.8.2 Systematic method

The method of trial and error 1o solve linear equations can be time consuming. Itis nota
proper way to find the solution of an equation.

&7



An equation behaves like a weighing balance. Both sides of equation are balanced in the same
roanner as the scales of & balance. When the weights in both sides are equal, the weighing balance is

We can add equal weights to both sides or remove equal weigths from both sides then also the
two sides will be in balance. Here we have four rules (axioms) for balancing linear equations.

Rule 1:- If we add the same number (quantity) on both sides of an equation, the equality holds
true.

e.g. Take an equation x — 3= 35
If we add on 3 both sides, no effect on the weight (equation)

AN

e, (x-3+3=5+3

= x=§
Rule 2: Tt we subtract same number from both sides of an equation. the equality holds true
e a+5=9

Tf we subtract 5 from both sides, no effect on the weight (equation)

AR

ie(a+5)-5=9-5
= a=4
Rule 3:- If we multiply both sides of an equanon by the same number, the equality holds wue.

1f we multiply by 2 to both sides, no effect on the equation
&8



X
ie E'X-? =Tx2

= x=14
Rule 4:- If we divide both sides of an equation by the same number, the equality holds true
eg. =121
If we divide both sides by 7, no effect on the equation
n_2
7 7
= =3
Now, let us consider some examples using these rules.
Example 19: Solve:- a-8=4
Solution : Givenequationis a—-8=4
Adding & on both sides, we get
a-8+8=4+38
=+ a= 1215 the required sclution.
Example 20:  Solve:- 3x-1=14
Solution : Given equationis 3x— 1= 14
Adding 1 on both sides, we get
3x-1+1=14+1

ie.

= 3x=15

Dividing both sides by 3, we gat
x_15
33

= x=151s the required solution.
Example 21: Solve:- 2x + 5=21
Soluation : Given equationis 2x +35 =21
Subtracting 5 from both sides, we get
2x4+5-5=21-5

= 2x=16
Dhividing both sides by 2, we get
25 _16
2 2

=»  x=181s the required solution.
7.8.3 Method of Transposition a number

We know that to solve a linear equation, we add, subiract, multiply or divide both sides of the
equation by the same number,

Transposing a number (1.e. changing the side of the number) is the same as adding or subtracting
the number. multiplying or dividing by the number to both sides of the equation ; we change the sign
‘+' into -’ and vice-versa, ‘x’ into "+’ and vice-versa.
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Consider:-equation x-2=6 .......... (i)
Adding 2 to both sides, we get
X=-242=06+12
X=042 e (11)
Comparing equation (i) and (ii), we observe that the number 2 is shitted from LHS to RHS of
the equation but with sign changed i.e.'=" Sign to ‘+’ sign. This process is known as transposition.
* Consider an equation 3a=12....... (i)
Dividing both sides by 3, we get

3a 12
33
1 . Transposing
a= ? or 12+3 ......... (1) fﬁf“—_———»&k‘
Comparing equation (i) and (i1}, we ob- / \\‘

serve that the number 3 is shifted from LHS  Addition (+) Substraction (-}
to RHS of the equation but with operation  Multiplication () Division (+)
changed i.c. Multiply to Divide. This pro- : S
cess is known as transposition, T . /

Fxample 22:- Solve the following equation:-
(i) x+2=1 @) y-3=8 G@hdx=24 (iv) §=ﬁ (v 3b-2=19

Solution : (i) Given equation:x+2=11
=% x=1]~2 (Transposing + 2 1o other side. it becomes — 2)
.~ X% =9 is the required answer.
(i) Giveneguation:y—3=4§
= y=8+3 {Transposing — 3 to other side. it becomes + 3)
. y =11 is the required solution.
(i) Givenequation: 4x =24
oo
4
7. X =0 is the required solution

(Transposing ‘multiplication’, it becomes *division”)

a
(ivi Given equation : ) =6

= a=6x3 (Transposing “division’, it becomes ‘multiplication”)
. a= 18 is the required answer
(v) Giveequation: 3b-2=19
= 3b=19+2 (Transposing — 2, it becomes + 2)
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b

Ln

L

=: 3b=121

21
3
2 b =17 1is the required solution.

éxewz’.se 7.4

Write the following statermnents as algebraic equations:-

=%: b= {Transposing “Multiplication’, it becomes ‘division”)

(i)  The sum of x and 3 gives 10.

i 5 lessthan a number “a* 1s 12.

(i) 2 more than 5 times of p gives 32.

(iv) Half of a number is 10.

(v}  Twice of a number added to 3 gives 17.

Write the LHS and RHS for the following equations:-

; ; o K ; 3x
@ [+5=8 @ I13=2m+3 (m]z=ﬁ (vi)2h — 5 = 13 (v) 7215

Solve the following equations by trial and error method:

M x+2=7 () 5p=20 {iﬁ)%Zl W2A-4=8 () Ix+2=11

Solve the following equations by systematic method.
@ z—4=10 (@ a+3=15 @ 4m=20 V3x-3=15(v) 4x+5=13
Solve the following equation by transposition:

@) x-5=6 () y+2=3 (i) 5x=10 [iv}§=4 ) dy—2=30

Solve the following equations:
M x+7=11 () x-3=15 (W) x-2=13 (v) 6x=18

X X
V) 3x=24 (vi} 1=7 (vii) §=5 (viil) 2x — 5 =17
) 4x+5=21(x) 5x-2=13

Multiple Choice Questions

Each side of square is represented by “s" then perimeter of square is :

() 4+s (bys—4 (c) 4s id) s
Write commutative property of multiplication using variables x and ¥
(a)  xy=yx b)x+y=y+x (0 x+¥ d) xy

a1
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9,

10.

How many terms in expression 7/ — 37

(@ | (b) 3 € 2 (d 4

5 is subtracted from m = ...occeeeeenes

(@ S5-m Mym+5 (c) S+m fd) m-5
Multiply p by 3 then 2 is added = ................

(a) 2p+3 L) 3p-2 c) 3p+2 {d) 2p-3
Tt Armaan 's present age is x years then what will be his age after 4 years?
fa) x-4 by x +4 (c) 4x d) 4—x

Write as algebraic equation ; 7 more than 4 times of y gives 23.
(@ 4+7y=23 M T7+y=23 (© 4y-7=23 (@ 4y+7=23
Findxifx-3=2

(a 3 (b) 6 €y 5 (dy 2

Solyve;: 4l -3=5

(a) 3 (b) 4 c) 1 (d 2
i

1If 5= 5 then a=..inniin

{a) 5 (b) 20 {(c) 4 (dy 18

Learn the concept of variables.

Use variables in different situation.

Know the meaning of equation.

Find the value of the equation.

Make algebraic expressions from the statemnent.

ANSWER KEY

Exercise 7.1
(i) 2n (ii) 4n (@) 3n (v) 3n (V) 5n 2. 12n 3 32
8¢ 5.5p 6. 50d 7. 1+3x or3x+1

Exercise 7.2

3a 2, 2+Db 3 68 4. 1A 5. X+y=sy4x

Ix{mx n)=(Ixm)xn 7. px{g+ri=pxq+pxr
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Exercise 7.3

Algebraic expressions : (1), (iii}, (iv), (vi)

Arithmetic expressions : (i}, (v), (vii), (viii)

2
i 2y.5z (@) 6x,-3y,8 (i} 7a (iv) 3/, -5m,2n (v 3 s X
(i)  aisincreased by 11 () xis subtracted from 12
(i)  Three times of z is increased by 8 (iv) 5 times ¢ is subtracted from 6
(v) 5 times a is divided by 4.

d
@ p+10 @ y-5 {1} 3 (iv) -6/ (v) 1l-m
_ Te
(vi) 3x+11 (i 2y+2 {vim) 7 (ix) y-—3x {x) (a+bc
v=15 6. a+3 7. 2Zx+1 8 BHy-7
((Ja+ 15 (i) a—2 (iH)2a+5 (iv)a—4 (¥)3a-3 10. 2/ + 10
Exercise 7.4
) x+3=10 @a-5=12 (i) 5p+2=32 (iv) %=lﬂ ) 2x+3=17
(i) LHS=1+5RHS=8 @ LHS=13,RHS=2m+3
t 5
@iy LHS= E,RHS =6 (iIv)LHS=2h-5,RHS =13 (v) LHS = TX.RHS = 15
i =x=5 (i) p=4 i a=10 (iv) I=6 (v) x=3
M z=14 (i) a=12 (i) m=3 ) x=6 ) x=2
i x=11 i) y=1 (i) x=2 ivi a=24 (v} y=8
H x=4 i x=18 @) x=15 V) x=3 (v) x=8
(vi) x=28 (vii) x =40 (viil) x =11 (X)) x=4 x) x=3
Multiple Choice Questions

¢c 2 a 3 ¢ 4. d 5 ¢ 6 b 7. d 8 ¢ 9. d Wb

ORP
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BASIC GEOMETRICAL CONCEPTS

Qe T DNy
Objectives
In this chapter vou will learn
+  About point, line. line segment and ray.
+  About curve i.e. simple, open and closed curve.
* About polygon i.c. triangle and quadrnilateral and their parts.
« About circle and its parts.
* To correlate these geometrical concepts with the surroundings.

8.1 Introduction

Geometry, a branch of Mathematics, concerned with position, size and shape of figures.

The word *Geometry’ has been denived from Greek word *Geo™ and “metron”. Geo means
earth and metron means measurement. In earlier days, Geometry was used in various fields of

our life e.g art, architecture, measurement etc, we learn about the construction of geometrical figures
and study their basic properties.

-

Just as numbers are basic elements or foundation blocks of arithmetic and algebra has numbers,
alphabetz and the four findamental operations as its basic elements; Geomeltry too has its own basic
elements or foundation blocks. In this section, we shall learn about some of these. There are three
basic elements point, line and plane. These terms cannot be precisely defined. However, we can

give some ideas to illustrate the meaning of these terms.
h\

8.2 Point
A small dot marked by a sharp 6
Sharped end of a pencl Tips of Compasses Pointed end of a needle

pencil on a sheet of paper or a tiny
prick made by a fine needle or pin on
a papet, Bindi are examples of a point.
V.

A point is just a location marker.
It depicts the exact position of an
object. A point has no length, breadth or height 1.e. it does not have any size.
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A point is represented by a single capital letter of the alphabet suchas A, B, C. ....... P Q.R
etc and read as "point A, “point B” (as shown)

Point A Point B

8.3 Line

A line is a collection of poinis which can be extended infinitely on both the sides. Tt has only
length neither breadth nor thickness. There are two ways of naming a line.
(1) A line can be named by wnting a single small letter of the alphabet such as £. m etc.
« > {
(i) By taking two poinis say A and B on the line named as AR

-

A
A line has some properties as follows:
+ A line has no end points. The arrows show that the line goes an endlessly in all direcions.
A line has infinite many points on it.

W

e

-

{
*  (Only one line can be drawn through two points.

Line does not have definite length.

Infinite lines can be drawn through a given point.

L]

n
a 1 "

In the figure, lines £, m, n, o, p, g all p::sses through a given point A.

8.3.1 LINE SEGMENT
Fold a piece of paper and then unfold it. You get a crease on the paper.
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The crease you get is the representation of a line segment. This line segment has two end points,
A and B.
Now consider two points P and Q. There

are several possible ways to reach from Pto Q as ~

shown as A, A, A, and A, The shortest path i3 g e : I._
represented by dotted line, (A,) which is straight. it !

So, the straight path from P to Q is a segment 1. &l —
(pottion) of line passing through P and Q. PG g

Since, there is only one line passing through
P and Q. It 1s obvious that there 1s only one line segment joining P and Q.
A line segment is a part of a line that is bounded by two distinct end points. It is the
shortest distance between two end points.

A line segment from P to Q is represented by PQ or QP . There are infinite points on a line

segiient.
8.3.2 Ray
Tt 13 a part of « line which has only one end <
point and can be extended indefinitely in one direc- A THHTHL .
tion. A is aray with initial point A and extended T
indefinitely from A to B.
-l ol o fL
. -5 -
A B ; N

BA isaray with initial point B and extended indefinitely from B o A.

“s .
AR and g 4" are two different rays.

Infinite number of rays can be drawn from a point.

-
W

+

W

Infinite rays from a point P Infinite rays from a point
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8.4 Plane

We come across a lot of flat surfaces in our everyday hife like top of a table, surface of a wall.
surtace of a blackboard.

So every solid has a surface which is flat or curved. In Geomelry, we take totally flat or
curved surfaces.

A plane is a flat surface which extends endlessly in all directions. Tt has no boundary. It has
length and breadih bul no height.
As plane extends indefinitely in all directions, we cannot draw it on a plain paper,
only a portion of a plane is drawn.

A plane can be named in two ways:

(i) By wriling a single small letter such as p or q. It is read as ‘plane p’ or ‘plane q'.

p

@) By writing three or more capital letters say A, B and C but not on the same line. Ttis read
as ‘plane ABC".

/ . 5/ /F’- 'Q
LI / R '5/

PlancABC PlanePQRS

8.4.1 Properties of Points and Lines in a Plane

1.  Any two points on the same plane can be connected with one and only one line passing
through thern. This line wholly lies in the plane.
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2. Two planes intersects in a line, e.g. wall and Hoor of a room intersectin a line called edge.

Flddr 1
3. If we consider two lines in a plane, there can be two possibilities.
(i1 They may cut each other in the plane.
(i)  They are parallel to each other i.e. they do not intersect each other.
8.5 Intersecting Lines

In a plane two lines that meet at a point are called intersecting lines and the point is called
the point of intersection.

@) £ and m are intersecting lines and O is the point of intersection.
¢ [

\' sl ?

i —

(i) After extending p and g lines, they intersect at x, point of intersection.
8.5.1 Perpendicular lines

In a plane two lines are said to be perpendicular to each other if the angle formed by them is a

ight angl 3
right angle (90%) .6 ) A .

T
o
m

i) (ii} {1}
symbol of perpendicular is * L’

@ Lines AOB and COD are perpendicular to ecach other as ZCOB = 90°, we write CODL

AOB are read as “CD 13 perpendicular 1o AB’. Or AOB L COD as AB 1s perpendicalar to
CD

@ PQLQR as ZPQR=90° Or RQ L PQ as ZRQP =9(°
(i) ABLBCas ZABC =90 Or BC L AB as ZCBA =90°
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8.6. Parallel lines

In a plane, the lines which never meet even after extending are known as parallel lines. The
distance between the set of parallel lines remain same.

’ b ¢
Ai
€ Fp
F > q
B4
3 o
pllg ABIICD

The opposite edge of a ruler (scale) or blackboard, railway lines are best examples of parallel
lines,
8.7 Concurrent lines =

Three or more lines in a plane when pass through P nt

a same point are called concurrent lines and that point
is called the point of concurrence.

)
v
ﬁ-.

Lines £, m, #, p pass through O are called concurrent lines and O is called the point of concur-
rence.

8.8 Collinear Points

Three or more points in a plane are said to be collinear, if they all lie on the same line.

]
Cc
B & & & > ! - - & > !
A B c A B
Collinear Points Non-Collinear points
Let's illustrate some examples:

Example 1:  From the given figure, name
{i)  Any lour rays.
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(ii) Any four line segments.

G
(i) Set of collinear points. /ﬁ
a : — — — — — — —F - Q =
Solution : (i) 0Q. OP: OG- OA: OB: OC QP arerays. = 4 9] B

(i) 0Q,QF OP. 0G, OA, OB, OC, AB are line segments.
(i) A, O,B are collinear points or O, Q, P are collinear points.  4C

Example 2:  From the given figure name.
(i)  Pair of parallel lines.
(ii) Pairs of intersecting lines.
(iti) Lines whose point of intersection is Q.
(iv) Lines whose point of intersection is A.
(v) Collinear points

Solution (i  Pair of parallel lines : n and p

(i)  Pairs of intersecting lines : ¢ and m, w and £ , p and ¢, n and m, p and m.
(i) Q is the point of intersection of n and m.
(iv) A is the point of intersection of ¢ and m.

(v) Setof collinear points : A, P, Rand A, QQ, S.

éxem’w 8.1

1. Give the examples of :
il  Apomt () A line segrnent (i} Parallel lines
(iv) Intersectinglines  (v) Concurrent lines

[

Name the line segmenis in given line.

>
D
M

A
How many lines may pass through a point?

=

How many points may lie on a line?

n

How many lines pass through two points?
6. Use the figure 1o name.

(i)  Five points

M) Aline

() Fourrays

(ivi Five line segmenis
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Name the given ray in all possible ways.

2%

2

{iin)

A

8, Use the figare to name :
(i)  Pair of parallel lines.
(i  All pairs of intersecting lines.
(i) Lines whose point of intersection is S.
(ivi  Collinear points.

Y,  Use the figure to name:
@  All pairs of parallel lines.
(M  All pairs of intersecting lines.
(i}  Lines whose point of intersection 1s D,
() Point of intersection of lines m and p.
(v)  All sets of collinear points.

10, Use the Ggure to name: "
() Line containing point P.
(i)  Lines whose point of intersection is B.
(i) Point of intersection of lines m and £. o
(iv) All pairs of intersecting lines.

11, State which of the following statements are True (T) or False (F):
(i)  Two lines in a plane, always intersect at a point.
(i)  If four lines intersect at a point, those are called concurrent lines.
(i) Point has a size because we can see it as a thick dot on the paper.
(v} Through a given point, only one line can be drawn.
(v) Rectangle is a part of the plane.

8.9 Curves
Look at the figures

""\l

!
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(v} (v) (vi)

You may have drawn several such drawings, names on sand, walls or mirror. All these drawings
are curves.

Take a pencil and a paper. Put the sharp tip of the pencil on the paper and move it aimlessly
from one point to other without lifting the pencil. The pictures obtained as a result are called curves.

Generally ‘curve’ means ‘not straight’.

But in mathematics a curve can be straight figure (v), (vi).

Simple Curve : Tf a curve does not cross itself, then it is called simple curve. figure (1), (iv), (v), (vi).

Open Curve : An open curve is a curve where the begining and end points are different,

Figure (i). (i}, (iii), (v) and (vi}

Closed Curve : A curve whose imitial and terminating point lies on same point is called a closed
curve, (Figure (iv) is a closed curve), there are three parts.

L]

-

Interior of the curve : Part of curve made by all

those points that are enclosed by the curve is called *B

interior of the curve. Points P, Q are inside (interior)

of the curve. A
R

On the Boundary of the curve : Pari of the curve made by all those points that are on the
curve is called the boundary of the curve. Tn figure point R is on the boundary of the curve.

Exterior of the curve : Part of the curve made by all those points that are not enclosed
by the curve is called the exterior of the curve. In figure, A and B are the points exterior to
the curve,

For Example : Your school has a boundary,
your class rooms are inside the school bound-
ary and vour school gate is on the boundary.
There is a road outside the boundary of your
school.

A curve divides the plane in three disjoint parts.
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8.10 Polygons

Can you identify the difference between the following closed curves?

N (L

Figure (i) and (iv) are made up of line segments while figure (1) and (1ii) are not.
The figures which are entirely made up of line segments are known as polygons, thus ligure (i)
and (iv) are polygons.
Polygon means “Poly” and *gon’. ‘Poly’ means ‘many’ and “gon' means ‘sides’. So “Polygon’
means ‘having many sides’.
“A polygon is simple closed curve having three or more line segments. such that.”
* No two line segments intersect excepl al their end points,
* Notwo line segments with a common end point are coincident.

The line segments forming a polygon are called itssides and the end points of the line segments

are called its vertices.
B
Sides : The line segments which form a polygon are called A

its sides. AB, BC, CD, DA are the sides of the polygon ABCD.
Vertices : The meeting point of a pair of sides of a polygon
is called its vertex. In the polygon ABCD, sides AB and BC
intersect at B, BC and CD intersect at C and so on. So A, B. D c
C and D are the vertices of the polygon ABCD.

Adjacent Sides: Any two sides with a common end-point (vertex) are called the adjacent
sides of the polygon. AB and BC have common vertex B. So AB and BC are adjacent sides.

Similarly AB and AD: AD and DC; DC and CB are pairs of adjacent sides.

Adjacent vertices : The end-points of the same side of a polygon are known as adjacent
vertices. Side AB has end points A and B. So A and B are adjacent vertices. Similarly A, D: D, C;
C. B are pairs of adjacent vertices.

B
Diagonals : The line segments obtained by joining non-adja- A {ﬂ_,,,_/’\
cent vertices are called the diagonals of the polygon. AC and BD are ' -
the diagonals of the polygon ABCD,
D . [
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Polygons are further divided into various categories, depending upon the number of line seg-
ments they have

(i} ' LB A three-sided polygon is called a Triangle,
[\
(i) ,.-r A four-sided polygon is called a Quadrilateral.
.': x’x
.- \
(iii) {/ \ A five-sided polygon is called a Pentagon.
e .
A
/ *,\
(iv) {/ \ A six-sided polygon is called a Hexagon.

i’
Similarly seven, eight, nine and ten sided polygons are called heptagon, octagon, nonagon and
decagon respectively.

Regular Polygon : If all sides of a polyvgon are equal and all angles are also equal. then it is
called a regular polygon.

éxewi.se 8.2

1. (a) Which of the following are simple curves ?
(b) Classily the following as open or closed curve.

3l ---_"-\-\_ = .l"-'f{- - ---h"'\-.
I;‘\_‘ . }‘fﬁl ! J"{'_: b
il - e — J { [ o I'._
o h . _,h:-x-;l'-\ l:- o ;_.\ '___'/*_p".l_ \‘:ll ( lil ( i :l_,j lfl)
e e k e L " — _,.-"
= eadlh » \N—"
§ i 2
T = (i)
(i (5}
<7 T
\//f! x
// N\ . M4
(iv) iv) wi)
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(vit)
2, Identify the polygons:

0) oo (it}

i) - (v)

(, // \\K

A\

3,  Draw any polygon and shade its interior.
4. Name the points which are:

(i) Inthe interior of the closed figure.

(i)  Tnthe exterior of the closed figure.

(il  On the boundary of the closed figure.
5. Inthe given figure, name:

(il  The vertices

(i)  The sides

(m) The diagonals

(v}  Adjacent sides of AB

(v)  Adjacent vertices of E.

8.11 Angle

In our daily life, we come across many physical objects that have two edges (arms) joined
together by a hinge. For example, two fingers of a hand. two hands of a clock, two sharp parts of

2 ks

{vii)

# o, N
y g N“x\

(vid

-

o
e . §

*R

s 8 "_Lf_'r —

o
B
. L
N \xef’T‘“
-
D

LTINS

a

—

scissors are inclined towards each other and have an opening (angle) between them.




Such objects give us the concept of an angle in Geometry.
“An angle is a figure formed by two rays with the same initial point™. g

The common initial point is called the vertex of the F
angle and the rays forming the angle are called its arms. r

In the figure. the commeon initial point O 15 the ver-

tex and rays & and (f are the arms of the angle.

8.11.1 Naming an Angle

The symbol “£” is used to denote an angle. There are several ways of naming an angle.

A,
A

a A g

o B 0

e
-

(i) The vertex is written in the middle and any two points on the arms of the angle are written
as two extreme letters.

Thus, the given angle can be named as ZAOB or ZBOA.
(1) Only the letter at the vertex of the angle alone can be written to name the angle.

Thus, the given angle can also be named as £0.

(i) We can place a number 1, 2, 3......... elc. or a small letier a, b, c..... etc. near the small
curve connecting the two arms of angle (as shown) and name the angle using that number
or letter.

Thus, the given angle can also be named as Za or £1.
* Innaming an angle, the letter at the vertex should be in the middle.

3.11.2 Interior and Exterior ol an angle

An angle divides all the points in a plane into three ?’f
parts. interior
(i) The part of the plane which is within the arms A
of an angle produced indefinitely is called the & Angle = p :
interior of the angle. Tn the figure, points A and vertex arm R
M are in the interior of ZPQR. e, 4

(i} The part of the plane which 15 outside the arms of an angle produced indefinitely is called
the exterior of the angle. In the figure, points B and C are in the exterior of ZPQR.

(iif) The part of the plane made by all those points that are on the angle is called the boundary
of the angle. In the figore P, Q, K are on the boundary on ZPOR.
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8.11.3 Angles as rotation of a ray

An angle can also be described by rotating a ray. Let there
be aray (4 withinitial point O. Suppose we rotate it and it
occupies the final position g . We say that ZAOB has been

described by rotating a ray with O as vertex. = P

[ritial Position

Itz magnitude is the amount of rotation through which one of the arms must be rotated about
the vertex to bring it to the position of the other arm.

Let us consider some examples. 2
Example 3: Name the given angle in all ways.
Solution :  ZAOC or ZCOA or £0. P

Or £1 &
Exampled:  Name the vertex and the arms of given ZPQR. =«
Solution : Vertex = ()

Arms of ZPQR = qp” and QR L
Fxample 5:  Name all the angles of given figure,

Solution : There are four angles in the given figure. A

) ZDAB or ZBAD(A 1s vertex, AB N

A
i) ZABC or ZCBA(B as veriex, BC /) L
and BA are arms) .

() ZBCD or ZDCB(C as vertex, CB and CD are arms)

(iv) ZCDA or ZADC (D as vertex. DC and DA are arms)
Example 6 : Name all the angles in given figure.
Solution : Clearly, there are three angles formed in the given figure
i) ZLLOM or ZLMOL o
(1) £MON or ZNOM g M
(i) ZNOL or ZLON A
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Example 7:  In the given figure, name the points that lie :

(i) Inthe interior of ZXYZ '\\x ==y
(ii) Im the exterior of ZXYZ 3 -
(iii) On ZXYZ ¢ N

Solution : (i) Points A and P are in interior of ZXYZ Y B %

(i) Points Q are R in the exterior of ZXYZ.
(i) Points X, M, Y, B and Z are on /XYZ.

Example 8 1 In the given figure, write another name for the following angles.
@ <1 (i) £2 (iii) £3  (iv) Za (¥) b

Solution : (i £1 =ZADCor ZCDA A 1.:;{ —
) 42 =/ACD or /DCA R/;. '-F'..\\ 5__%__?_ 5
{ii) £3 = ZCBAor ZABC \ e
Yoy

() Za = ZDAC or ZCAD

(v) £b = ZBACor LCAB ‘1':\1 >'\x .
Gwercise[83

1. Name the given angles in all ways:

o
(i)
4] vD (in) ‘pi\

e ; 1

~— / \ *

Rn:_{'.ﬁ' E ! \ \‘\\_
=

-~ b,/.;: \h‘:

1

Name the vertex and the arms of given angles:

(i o (i %, (i)

7 S

8 C R 5 o

T

Name all the angles of the given figure:
P

(i) * (ii)

n\
2
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4. Inthe given figure, name the points that lie

@ Inthe interior of Z/DOE L
Vi .
() Tnthe exterior of ZDOE Ja :
/S oam *A
() Onthe #DOE & .
5. Inthe given figure, write another name for the following angles: »
L1 -
0 3 e
ji .JI " '_f.-w
" ﬂ\j
i £3 / e
(iv) Za ' - |
© 2 LAz ]
P aQ

8.12 Triangles

Take any three non-collinear points A, B and C. Join them as AB,
BC and AC. The figure formed by joining three non-collinear points by
line-segments is called a triangle.

A triangle is a closed figure made up of three line segments.

The symbol *A’ is used to denote a triangle. This triangle can also B
be written as AABC. AACB, ABCA, ABAC. ACAB.

) Three poinis A, B and C are called its vertices.

(@) The line segments AB, BC are AC are called its three sides.

(iify Three angles ZABC or ZB, “BCA or £ZC, £ZBAC or LA

are called its interior angles or simply angles.

The three sides and the three angles of a wriangle taken together are called the six parts or
elements of a wiangle.

Note that three vertices are not part of the triangle as these can not be measured.

In AABC, we observe that the sides AB and AC meet at vertex A and BC iz the remaining
side. So we can say that *BC is the side oppoasite to vertex A and A is the vertex opposite BC."

A triangle is a polygon with least number of sides.

8.12.1 Interior and Exterior of a Triangle /-\x

A miangle divides all the points in a plane mto three parts. S \

@) The part of the plane made by all those points N
that are enclosed by the triangle is called the R \\
interiorof the triangle. / " \
In the figure, points A, P and T are in the inte- / \
rior of AXYZ. Y
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(ii) The partofthe plane made by the points that are on the triangle is called the boundary of
the inangle.
In the figure, X, K, Y, B and Z are on the boundary of AXYZ.
The interior of AXYZ together with its boundary is called the triangular region.

(iy The part of the plane made by the points that are not enclosed by the triangle is called the
exterior of the triangle.

In the figure Q and S are in the exterior of AXYZ.
Let's consider some examples.

Example 9 :  Write names of the following triangles in all orders:

F
.l'lr,\h D.'""-\-.__ "\.E
(M f - (ii}) s *\
,-’/ \ S e \'\1
/ . B VO
4 "R T \\\
Solution : (i) Names of the given triangle are B

APQR, APRQ, AQFR, AQRP, ARPQ or ARQP
(i) Names of the given triangle are A DEF , ADFE, AEDF, AEFD, AFED or AFDE.
Example 10 : Write the name of vertices, sides and angles of the following triangles:

ty & () =% 7Y

N\ 7

.\\\L I.I /,
-\\ \\\L f}".
\1" \x.‘_.-'/

N
B =
Solution : () (1) Vertices =A BandC
(b) Sides =AB or BA, BC or CB, AC or CA

(¢) Angles =/BACor ZA, ZACB or ZC, ZABC or £B.
() (a) Vertices =X.YandZ
(b) b5ides =XYorYX, YZor ZY, XZ or ZX.
(c) Angles =2XYZorZY, ZYZX or £Z, ZZXY or ZX.
Example 11 : In the given ligure, name the points that lie
(i)  On the boundary of ADEF

{ii} In the interior of ADEF
(iii) Im the exterior of ADEF

Solution : (i) Points on the boundary of
ADEF=D.C,E, F c 0
(i) Tn the interior of ADEF =R, Z,Q / *Z

(i) In the exterior of ADEF =P, B = v
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Fxample 12 : In the given figure, write the name of 4
{i)  All triangles
(ii) Triangles have A as the vertex.
(iii) Triangles having E as the vertex.
Solution : (1) There are five triangles, i.e.
AADE, ADEF. ADBF, AEFC and AABC J

(i) There are two triangles having A as the vertex.
AADE, AABC

(i) There are (hree riangles having E as the vertex.
AEDA. AEDF, AEFC

éxem:se 8.4

1. Write all the names of the following triangles in all orders:

(i) (i) pX (iii)
L

2..  Write the name of vertices. sides and angles of the following triangles:

(i) Q (ii) a0 (iii) T
P //\ "Q
R E F P s

3. In the given figure, name the pomts that lie

a
(i)  Onthe boundary of AGEM o _,/*\
- \
(i) Inthe interior of AGEM A “ \ %
/ -
(i) Inthe exterior of AGEM ,,.f"f- - % \‘.

me
L)

M
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4. Inthe given figure, write the name of O _C
o r\\
@ Al different triangles. / < s

(i)  Triangles having O as the vertex,

Q™ \x,
() Triangles having A as the vertex. / / . ¥

5. Fillin the blanks of the following: ﬁ.{’/ o= L
() Auanglehas .....cccocmeiiiiinne vertices.
(0 Atriangle has ..o angles.
(i) A triangle has ..o sides.
(v} A triangle divides the plane into .....cccccnmncennnin partls.
(v) A triangle has ......coiccinimminiennne parts.

8.13. Quadrilateral

It you look around, you will find many objects which are geometrically four-sided closed figure.
For example top of a book, front side of a door, surface of a blackboard etc. All these objects
resembles a four-sided closed figure. This ig called Quadnlateral.

A quadrilateral is a four sided closed figure bounded by four line segments. It is a four-
sided polygon. The word quadnilateral is derived from two words: *Quadri’ means ‘four’ and
‘lateral’ means “side’.

Let, A, B.C, D be four points in a plane such that
(i} Atleast three of them are non collinear.
(i) The line segments AB, BC, CD and DA do not intersect except at their end points.

/ N \_\ J \

C C =B

A quadrilateral is named by writing its vertices in a cyclic manner i..e ABCD or BCDA (not
ABDC) Now a quadrilateral ABCD has D C

{1} Four vertices. namely A, B, C and D.
(i) Four sides, namely AB, BC, CD and DA
(i) Fourangles ZA, ZB, ZC and £D.

(v) Two diagonals AC and BD. A 2
212




The line segments joining the oppositie vertices of a quadrilateral are called its diagonals. Two
diagonals divide the quadrilateral into four tnangles.

Adjacent sides : Two sides of a quadrilateral are called its adjacent sides, if they have a
comameon end point (vertex).

In the figure AB. BC: BC. CD ;: CD. DA; DA, AB are four pairs of adjacent sides of quadri-
lateral ABCD,

Opposite sides : Two sides of a quadrilateral are called its opposite sides, If they do not have
a commaon end-point.

In the figure, AB, CD and A, BC are two pairs of opposite sides of the quadrilateral ABCD.

Adjacent Angles : Two angles of a quadrilateral are called adjacent angles if they have a
comimon side (arm).

In the figure ZA and £B, #B and £C, ZC and £D, ZD and £ A are pairs of adjacent angles.

Opposite Angles: Two angles of a quadrilateral are called opposite angles if they are not
adjacent angles.

In the figure, ZA and £C, ZB and £D are pairs of opposite angles.
8.13.1 Interior and Exterior of A Quadrilateral

A quadrilateral divides all the points in a plane into three parts.

(i) The region inside the quadrilateral is - T " R
called the interior of the quadrilateral, I.-'r . . "'i\ :
In the figure, L, M, N are the interior H/ \ A
points of the quadnlateral PQRS. / . \“s.
P B Q

(i) The points which lie on the boundary of the quadrilateral are said to be on the quadrilateral.
In the figure poinis P, B, Q, D, R and S are on the quadrilateral.
The interior of the quadrilateral together with its boundary 1s called the Quadrilateral region.

(i) The region lying outside the boundary of the quadrilateral is called the exterior of the
quadrilateral.
In the figure, pomts A, C and H are in the extenor of the quadrilateral PQRS.
Example 13 Out of the following, identify the quadrilateral.
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(1v)

Solution :

Example 14 :

Solution :

Example 15:

Solution :

(v)

(i} 'Thisis a quadrilateral as all sides meet at end points.

{ii) Although it has four sides, but it is not a quadrilateral as some of its sides
intersect each other at more than two points

(i) This is not a quadrilateral as it has three sides and a curve.
(iv) This is a quadrilateral having four sides meet at end points.
{v) This is a quadrilateral having four sides meet at end points.
For the given quadrilateral EFGH, name

(i)  All the vertices (iiy Al sides
(iii) All angles (iv) Side opposite to HE
{v) Angles adjacent to G Ht +G

(i) Vertices=E,F, G H

(i) Sides=EF, FG. GH. HE
iy Angles= /L, £F, £G, ZH
(iv) Side opposite to HE is GF.
v) Angles adjacentto G are £H and £F.  E* F
In the given figure ABCD, name the points A
(i) Inits interior Ry .5

{ii) Inits exterior / . g‘
(iii) On its boundary j /
(i) Points in interior of ABCD are P, S
(i) Points in exterior of ABCD are Q, T d c
() Poinis on its boundary are A, X, B, C,D. R

Gxercise[s

t
o

1. Ourof the following, Identify the quadrilateral :

»

RN v
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Name the given quadrilaterals;
M A \ @ s r (i) W—T"

ﬁ\ |

D (o P Q Y
Write the name of all vertices, angles, sides, diagonals of the following quadrilaterals:

(i Lt ZM (i 5 G
0 N E F

For the given quadrilateral ABCD, name: 8
()  Side opposite to AB A
(iiy Angles adjacentto £ B
(i) Diagonal joining B and D
(iv) Angle oppositeto LA
(v)  Sides adjacent to CD D <
In the given quadrilateral JUMP. name the points. j v U
()  Inits interior N
(i) Inits exterior A B
i) Onits boundary . c
Fill in the blanks: P = 5 f
@ A quadrilateral has ....ccccereveenrene vertices.
() A guadrilateral has ..................... sides.
(i) A quadrilateral has ......ccoeevrvennns angles.
(iv) A quadnilateral has ........ccoeiveee, diagonals.
(v) A diagonal divides the quadrilateral into ............ccc...... triangles.

(vi) A line segment joining the opposite vertices of a quadrilateral is called 115 ..o

(vi) The interior and the boundary of a quadrilateral together consitute the ....cceiiieenne
region,
State True or False:
(1 A diagonal divides quadrilateral into four triangles.
(i)  The angle that have a common vertex are called adjacent angles.
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(i) The sides that have a common vertex are called adjacent sides,
{iv) A quadrilateral has four diagonals,
(v)  The quadrilateral region consists of the exterior and the boundary of the guadrilateral.

8.14. Circle

Think of circular shapes and you will find many shapes around you.
For Example : Bangle, Coin, Chapati etc.

A circle 15 one of the most common geometrical shape that always remmnds yvou of a round
shape. A circle is a simple closed curve not a polygon.

A circle is the set of all those points in a plane whose distance from a fixed point remains
constant,

There is only one circle passing through three non-collinear points.

8.14.1 Parts of a circle Y il ¢
/ /N
Centre : The fixed point inside a circle from which all the / /’/
points on the circle are at equal distance is called the centre of [ /’éi 8
the circle. \ 7 y
Sl /
¥ -
"‘-H_\_\_\_'___,.,-

In the figure, O is the centre of the circle.

Radius : The distance from any point on the circle 1o its centre is called the radius of that circle.
Itis denoted by ‘1", In the figure OA, OB and OC are radius of the circle. and also OA=0B=0C.

Diameter : A line segment passing through the centre of the circle, connecting any two points
on the circle is called the diameter of that circle. Itis denoted by *d’.
In the figure , AB is the diameter of the circle.
* Note that centre (O) is the mid point of the diameter. A
» Diameter is twice of the radius of the circle. /:'
ie.  Diameter =2 x radius
ord=2r b
Chord : A line segment joining any two points on a circle is called the chord of that circle.
In the figure CD and AB are chords.
+  The diameter of a circle is the longest chord of a circle.
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Arc : A part of circle is called the arc of a circle.

___.-" n- .
In the figure the portion ACB of the circle is an arc and e \\,‘
0 f III
written as ACB OF AR - .' .0 '|
* A chord of a circle divides it inlo two parts. The ."‘-{'- E_a’i p
smaller part is called the minor arc and the larger Ry g
part is called the major arc. Here ACH is a minor arc Minoc e
of acircle and ADB is a major are ofa Circle. e
Segment : The region enclosed by an arc and its corre- [ 5:_;:!”;":
sponding chord is called a segment. || .
The segment which is formed by a minor arc of a circle ‘\Mim::r Segment /
and its corresponding chord is called a minor segment. The o R
segient which is formed by a major arc of a circle and its .
corresponding chord is called a major segment. a - 3
o \
Sector : The region enclosed by an arc and two radii of a I/ Sm; \
circle (which join the end points of the arc) is called a sector. "\ !,JI
The sector formed by minor arc is called minor sector. B
The sector formed by the major arc 18 called the major sector. i .

In the given figure, 3 g is an arc and OA and OB are two radii which divide the circular region

into two parts. OACB is minor sector and OADB is major sector. x
& - & - " s R . I-"-'-F'_'_'_\-.HH""-\-\_

Semi-circle: The diameter of the circle divides the circle i b
into two equal parts. Each part is called Semi-circle. a." \1\.

In the figure, AB is a diameter of the circle with centre O. A# it +E
Each part AXB and AYB mto which the circle 1s divided. is a "~,~ ,-'"
semni-circle, N

S __'."-r//

3.14. Interior and Exterior ol a circle
A circle divides all the points in the plane into three parts,
(i) The part of the plane made by all those points that
are enclosed by the circle is called the interior of the
circle.

In the figore. points O, T, P, U are in the interior of
the circle.

(@) The part of the plane made by all those points that
are on the circle 1s called the boundary of the circle.

In the figure, points V. Q, H are on the boundary of the circle.
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The length of the boundary of a circle is also known as the circumference of the
circle.

The interior and the boundary of the circle constitute the circular region.

{iif) The part of the plane made by all those points that are not enclosed by the cirele is called
the exterior of the circle.

In the figure, points L, R and M are on the exterior of the circle,

Let us consider some examples.

Example 16 :

Solution :

Example 17 :

Solution :

Example 18 :

Solution :

Example 19 :

Solution :

See the adjoining figure and write the name of :
(i) Centre {ii) Radius (iii) Diameter (iv) Chord

(v) Arcofshaded portion (vi) Shaded Sector
(i) Centre : O

(i) Radii OA.OB, OC
() Diameter : AB

{iv) Chord : AB, CD

{(v) Arc : Eﬁnrﬁ

(vi) Sector : OBC

In the given figure name the points: 5 ’*_.im‘

(0 Inits interior 2 ' & g N\ Y
(i) Imits exterior \

(iii) On its boundary “ © ||

(i) Points in the interior of circle = 0O, P, Q N, / N
(1) Pointsinthe exteriorofcircle =T, H ﬁ _—

(iii) Poinis on the boundary of circle =5, M, R
If the radius of the circle is 3cm, then find the diameter of the cirele.
Given radius of the circle = 3em
We know diameter = 2x radius
= 2x3=6cm
If the diameter of the circle is 20cm, then find the radiuas of the circle.

Given diameter of circle = 20cm
Radius of circle = diameter <+ 2
= 20+ 2=10cm
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éxem'.s'e 8.6

In the given figure, write the name of S
)  Cene (i) Radii f"\\/" \
(i) Diameter (iv) Chord / > N— | s
RY O\, |
\ SN/
\“‘x >y
‘“'H-\..,____H_,.,-r"
In the given figure, write the name of _
()  minorarc (i) major arc P N
(i1} minor sector (iil) major sector l = \II
2
\ / N/
L S
A
In the given figure, write the name of P
(i)  Minor segment ¥ g Y
. . [ \
(M  Major segment b + " te
l"., J."'I
b f,
Ny

In the given figure, name the points

(i Inits interior

@) Onitsboundary (circumference) / \
(i) In its exterior

Find the diameter of the circle whose radius is

(i)  Scm (i) 4m (i) 10cm \

Il the diameter of a circle is 12¢m. Find the radius.

Fill in the blanks:

i) The distance around a circle iz called .........coovevinnine ;

(M) The diameter of acircle is .....ovveeivveeennnns times its radius.

(@) The longest chord of circle is ... ;

(iv)  All the radii of acircle are of ......ccccvevveeenen length.

(v) The diameter of a circle passes through ...ccoocveevvvenen, .

(vi) A circle divides all the points in a plane into ... parts.
State true or false:

(i)  The diameter of a circle is equal to its radius.

(i)  The diameter is a chord of circle.
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(i) A radivsis achord of the circle.
(iv) Every circle has a centre.
(v)  The region enclosed by a chord and are is called a segment.

2

Multiple Choice Questions

How many lines can pass through a point?

(@ 1 (b) 2 (c) 4 (d) Infinie
The number of points lie on a line are ...

(@) 2 (b) 4 © 1 (d) Infiniie
The number of lines passes through two points are ...............
(@) | by 2 () 3 (d) Tnfinie
In how many parts, a closed curve divides the plane?

(@) 1 ® 2 € 3 (d 4

A quadrilateral has ............. diagonals.

(@) 1 ® 2 ) 3 (d 4

Which of the following is not a polygon?

(a) ‘Trangle (b) Pentagon (¢) Circle (d) Quadrilaeral
A miangle has .. parts.

(a) 3 ® 6 c) 9 (@ 2

Which of the following is not a quadrilateral?

9.

10.

11.

A line segment joining the opposite vertices of a quadrilateral is called its ................ :
() Diagonal () Side  (© Ange (@ Region

The radius of a circle is 4om then the diameter 18 ...

{a) Bcm (b} 2cm (c) 6ecm (d 12cm
The diameter of a circle is 12cm then the radius is ...
(a) 24dem  (b) 6em © 18m (& 4dem

The longest chord of a circle is ............... :

(a) Arc (b) Perimeter (c) Diameter (d) Radius
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(1) Know about point, line line segment and ray.
(i) Know about curve and its types.
() Know about different types of polygons i.e triangle and quadrilateral ete and their parts.
(iv) Know about circle and its parts.
(v) Describe the geometrical concepts with surroundings.

ANSWER KEY

Exercise 8.1
2. AB, AC,AD,BC.CD,BD 3. Infinite 4. Infinite 5. One
6. (JO,A,B.C,D,orE [ii}%ﬁ) (i) A- DB-0C- 0D °C OF

(iv) OA. OB, OC, OD, OE , DE
7. PQ, PR, OR
8. @ fandm (i) pand n, n and {, n and m. p and £, p and m.

@) mandn WP Q,Sand PR, T
9. () nandp, gandp, nand g

@ mandf mandn, mandp, mandg, £ and n, £ and p, # and g

@) pandf  (V)E ) G,E.C,AandED.C.B
10, @ 4£n (i) £ and m (i) B (iv) mand £, » and £,
11. ® F @ T (i) F (ivi F T

Exercise 8.2

1. (a)Simplecurves : (i), (i), (iv), (vi), (vid), (viif)
(b) Open curves (i), (vi), (viii)
Closed curves : (1), (i1}, (iv). (v), (vii}

2. (i), ), (v)
4. & ABQ @R N i) P, M
5. @ DEABC @ AB,BC,CD,DE EA

@) AC,AD,BE,BD,CE (v) AEandBC (v) AandD
ey |
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[ %]
-

@
(1)

o
(i)
(M

M
(1)
(1)

(i
@
(i)

(1

(1)
M

(i)

Exercise 8.3
ZDEF, #FED, AE, Za (m) £X0OY, £ZYOX, £0, £
SNOM, #MON, 20, Zx

@ () (1)

Vertex B Q 8]

Am | BC,BA QP.QR | 05 0F
XX 22 (@) 2P Z£Q, ZR. £8 () ZAOB, ZBOC, ZAOC
AX,M G) HL (i) D.B,0,E

Z85 or ZPSR or ZRSP (i) ZRPQ or ZQPR

Z5RP or £PRS (iv) £0Qor ZRQP or ZPQR (v) Z£PRQ or ZQRP

Exercise 8.4

AABC, AACB, ABAC, ABCA, ACAB. ACBA.
AXYZ, AXZY, AYZX, AYXZ, AZXY, AZYX.
ALMN. ALNM, AMNL, AMLN, ANML. ANLM.

@ (11) (i)

Vertices| PR, Q D.EF T.PS

Sides PR, QR, PQ | DE,EE DF | TP, PS, TS

Angles | ZP, /R, ZQ | ZD, ZE. ZF | ZT, ZP. Z8

G AE,CM (i) PRX,D (i) Y, B

AAOD, ADOC, ABOC, AAOB, AABD, ABCD, AACD, AABC
AAOB, ABOC, ACOD, AAOD

AAOB, AAOD, AABD. AABC, AACD

3 i) 3 (i) 3 (iv) 3 v) 6

Exercise 8.5

2. @ ABCD (i) PQRS (i) XYZW

Vertices = O, N, M. L; Angles = £0, 4N, £M, ZL
Sides = ON,NM, ML.LO :Diagonals = OM, NL

Verices = H,G, FE; Angles =/AH, 2G, ZF ZE
Sides = HG,GF FE.EH:; Diagonals = EG,FH
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et | ] |

-

L

s |

@ DC (@@ LAandZC i BD () ZC {v)AD and BC
@ L,NC @ B,0,X @GP M, U. Y, T, A

m 4 (@4 (m) 4 (iv) 2 (v) 2 (vi) Diagonal

(viii) Quadrilateral

L F @ F i) T ) F ®F
Exercise 8.6
(i) 0 {d OPF OX, OY iy XY {iv) XY and QR
® PAQ @ FBQ i) OPAQ (iv) OPBQ
in  ACBA (@ ADBA
@ AOFED @@C (i) B,E
@ 10cm (i &m (iii) 20cm 6. 6em

(i)  Circumference (i Two (m) Diameter (iv) Egual
(v) Centre (vi) 3

8. @ F (i) T (u) F W T (v T
Multiple Choice Questions

(1) d (2) d (3) a 4) c 5) b (6) ¢

(M b (8) b 9) a (10) a () b ((A2)c
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UNDERSTANDING ELEMENTARY SHAPES
Objectives

In this chapter you will learn

« Tocompare line segments in different ways.

+ To measure line segments, angles etc.

* To understand angles by examples in the surroundings.
+  Tounderstand about polygons,

* 'To understand about 3D shapes from the surroundings.

9.1 Introduction

In the previous chapter. we have studied some basic geometrical concepts such as point, line,
ray, line segments, angle, tnangle etc.

The basic shapes around us are either made up of straight lines or curved lines. They have
corners, edges, planes, they may be open or closed curves. We can classify them into line seg-
ments, angles, polygons, circles ete. All these shapes have different sizes and measurements. Let us
learn to measure and compare these shapes.

9.2 Measuring And Comparing line Segments

We know that a line segment 1§ a part of line with two end points.

e @ > [
A B

Thus, two points in a plane determine exactly one segment. The measure of line segment i.c.
shortest distane between these two points is called its length. It is measured in metres, centimetres,
millirneteres etc. A line segment has fixed length of a line but no breadth or thickness. The fixed lengih
of a line segment makes its measurement and comparison possible.
9.2.1 Comparing line segments

Comparng two line segments means finding the shorter or longer line segment among them. We
can compare two line segments by different methods.
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Method 1.

Method 2.

Method 3.

Comparison by observation :
Look ai the line segments AB and CID,

A B C D
Just by observing them, we can easily find out that line segments AB is shorter than

CD. i.e. AB<CD. But this is not always possible, if the difference between their

lengihs is very small, Y
f.-ﬂ"‘f 3 - -
..-"'JF 5 . n
r.aﬂ"’
X

Here both the line segments XY and LM appear to be of the same length and It is
difficult to say which one is longer or shorter by just looking at thern.

So we need some accurate methods for comparison.

Comparison by Tracing : Let us compare AB and CD by tracing method
Trace AB on a tracing paper and place it on CD in such a way that the point A
coincides with point C.

A

There can be three posibilities
(i) B is between C and D. We say that AB is shorter than CD i.e. AB<CD

C (A) B D

(i) B isexactly on D. We say that AB is equal to CD i.e. AB=CD.

- "~

C (A) D (B)
(i) B isbeyond D. We say that AB is longer than CD i.e. AB>CD,

C (A) D B

Comparison by Divider :

Look in your gemoetry box you will notice an object
with two pointed arms, hinged together with the help of
a knob.this object is known as a divider.

Let us compare the two line segments AB and CD us-
ing a divider.

Place the needle of one hand of the divider at A and
open other hand carefully so thai it coincides with B.
Now, lift the divider carefully so that the opening of two
arms remains unchanged. Place one of the needle at C
of line segments CD and other arm is free to fall at any
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point on CD. Now, there are three possibilities.

)

(1)

(i)

c] c D

The other arm falls exacity at D,
then AB =CD.

C(A) D (B)
The other arm falls between C and D
guch that AB< CD.
C (A) B D
The other arm falls beyond D
such that AB=CTD.
C (A) D B

These methods are not useful where we want to know by how much a line segment
is longer or shorther than the other. Now let us learn to measure the lengths of the
line segments.
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9.2.2. Measurement of line segment

Method 1. Measuring by ruler
To measure line segments, we use a scale that has centimetre marks on one edge and

inch marks on the other edge.
Observe that each centimeter (cm) is divided into ten equal pans and each part is
called millimetre (mm).
Mitlirnatra Eunnmal.m
B as B B B g B g vt a "'."""“*L“""""“'"'"L'

(1NN PR N i NN IR PO ) SR IR TN 117 PEW R MAMM;L.LM.L"JIA

To measure AB, keep the ruler in such a way that point A uf thf: line segment coin-
cides with the ‘o’ mark of the ruler. Then read the mark on the ruler against point B.

A 6 em B
Lo = = 3 a B 1] 1 1 1= LB 14 EE-3
TR PT T OP TP b O PO PR D) D Y PR b TR T TG 0 PO ICTUITI W R PO |

Hence, the length of line segment AB = 6em
Method 2.  Measuring by both ruler and divider
Let us use a ruler and a divider to measure the length of AB.
Open the arms of divider in such a way that one of iis arms is ai A and the other is
at B.

o o
A B

Now, lift the divider without disturbing its arms and place it on the ruler such that
one of its arms is at mark ‘0", Read the mark against the other arm of the divider.

r-ml- L | ] i  Bhal Irl‘-L‘J.’j.‘J:rI -L

A TER R TN N T 0L L 8 U P ‘ll.l.n.ﬁlll.rll'.i.lmld

The other arm of the divider is at 4.5 cm mark of the ruler. Thus lenght AB = 4.5cm.
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éxewz’se 9.1

1. Measure the line segments using a ruler and a divider:

i) {11} l? (i)

2. Compare the line segments in the figure and fill in the blanks: M
il AB___AB R
i CD___ AC ? i ,f
(i) AC___AD | \
v BC___AC / A a9,
(v BD___ CD = &

3. Draw any line segment AB. Take any point C between A and B. Measure the lengths of
AB,BCand AC.Is AB=AC+CE?

4. Draw a line segment AB = 5cm and AC = 9cm in such a way that points A, B, C are
collinear. What is the length of BC?

9.3 Measuring Angles

In the previous chapter, we have learnt that an angle is a figure formed by two rays with the
same initial point, An angle can also be described by rotating a ray over another ray.

0 Initial Position A
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The magnitide or the size of an angle is the amount of rotation through which one of the arms
moust be rotated about the vertex to bring it to the position of the other arm.

The magnitude of an angle depends upon the opening or inclination between the two rays that
form the angle. If two angles have different inclination, then we say that they have ditferent magni-
tudes. The magnitudes of an angle can be measured with the help of Protactor in degrees.

Protactor : Look into your geometry box,
there is a geometrical instrurnent that looks like the
letter D. The angles are marked from 07 to 1807
on the edge in clockwise direction as well as in
anticlockwise direction.

Degree measure of angles : Consider a ray OA. Rotate this ray starting from its initial posi-
ton, keeping the point O fixed. When the ray comes back to its initial position, we say that the ray
has completed one revolution.

B //-P—\
E i ) k;/;' -“-Eﬂ .

(i) (1) (iii)
Ome revolution is divided into 360 equal parts and each point is called ‘one degree.’
The standard unit for meaguring an angle 15 *degree’. It is denoted as : "o’
Thus, we say that one complete revolution or complere angle is 360°.
Let us measure angle ZABC and ZPOR.

~¥

P

B c ﬁ Q

Place the protractor in such a way that the
mid point O of the baseline coincides with B and
the baseline exactly overlaps on ray g¢. Since
BC ison the right of vertex (mid point of baseline)
0. Start counting from 0° on the right side of B
and read the mark with which arm AB coincides.
It coincides with 407 mark. So ZABC = 40",

Similarly to measure £PQR. Place the pro-
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racior in such a way that the mid point O at the
baseline coincides with point Q and the baseline
overlaps exactly on QR. Since QR iz on the left of
Vertex O, so start counting from left side of (Q and
read the mark with which arm PQ coincides. Tt
coincides with 50° mark.

= ZPQR = 50°

9.3.1. Types of Angles

In geometry, angles can be classified according to their magnitude.
Zero Angle : An angle whose measure 18 0° called a zero angle. When a ray does not move at
all, we say. it has moved through an angle of 0",

® ® > .
o A
Right Angle : An angle whose measure i3 EI

00° called a right angle. Two lines that meet at a
Right angle are said to be perpendicular. Tt is also
written as OB_LOA. “L" is the symbol of perpen-
dicular.

90°

o
Straight Angle : An angle whose measure is 180" called a straight angle.

——ilg N,

B o A
Two right angles make one straight angle.

Acute Angle : An angle whose measure is between (° and 90° is called an acute angle. Thus,
an acufe angle 1s more than a Zero angle but less than a nght angle.

*—>
A

F

230



Obtuse Angle : An angle whose measure is between 90° and 180" is called an obtuse angle.
Thus an obtuse angle is more than a right angle but less than a straight angle.

#.

.

- \ P

o A A

Complete Angle : An angle whose measure is 360° called a complete angle, When a ray
completes one [ull revolution, It has moved through an angle of 36(°.

- - .
>

0 A (B)

W

Rellex Angle : An angle whose measure is between 180" and 360° is called a reflex angle.
Thus, a reflex angle iz more than a straight angle but less than a complete angle.

L 4

Let us consider some examples:

Example 1. Classify the following angles as acute, right, obtuse, straight or reflex angle:

(iy 89° (iiy 101° (iii) 62° (iv)  180°
(v) 91° (vi) 215° (vii) 90° (viii) 181"
(ix) 18° (x) 130°
Solution : (i) 89" is between 0° and 90°.
It is an acute angle.

(@) 101715 between 907 and 180°,
It is an obiuse angle.

() 62°is between 07 and 90°,
It is an acute angle.
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(v) 180715 asiraight angle,

(v) 91"is between 90" and 180°.
It iz an obtuse angle.

{(vi) 215%is between 180° and 360"
Ttis a reflex angle.

(vii) 90° is a right angle.

(viii) 181% is between 180" and 360"
It is a reflex angle.

(ix) 18" is between 0° and 90°.
It is an acute angle.

(x) 1307 is berween 90° and 180°.
Ttis an obtuse angle.

9.4. Angles in terms of revolution

Let us express the angle in terms of revolution on clock face by an activity.

'T-" _.r'&

A %
ACTIVITY

Types of angles through wall clock.

When the minute hand of a clock 15 at 12 and has not moved,
we say that the minute hand has turned by zero angle. Thus, zero

angle involves no revolution.

The movement of the minute hand from 12 to 12 is given be-

e,

12103 12w 6
| 2rightangles =L
| right angle = 1 of

: 1
a revolution. straight angle = > of

arevolution.
252

12109

3 right angles = %

of a revoluton

12 to 12
4 right angles = com-

4
plete angle = Eﬂr 1

complete revolution,



121w 2 121035 12to 8

1 1
acute angle (less than 1 of  obtuse angle (more than 4 but  peflex angle (more than % but

arevolution,) 1 less than 1 complete revolu-

less than 2 of a revolution). ton).

Let us explain the kind of angles through direction, A person is facing north. The wrns he takes to
face the other direction are given below:

M M
N r

W :} >E W‘—t}—ﬁ

o

RY

W e
oy 4r W
s s 5
North to East North to South North to West
1 right angle = 2nght angles = 3 right angles =
I ! x 3
P of a revolution 3 of a revolotion Z of a revolotion
pr N N
MNE
W Cr:", »E W *E W ‘-\ *>E
ISE
: :
North to South-East
Norih to Norih North to North-East obfise ;uglc =as
4 acute angle = 1 |
Mo :1'- i less than l ol a revolution D han E bt legs than E
tion = | Complete Revalution 4 e
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>

‘ )
Lk J}.l

aw

W

5
MNorth to South-West

Reflex angle = more than % but less than | complete revolution.

Example 2. By what fraction of a revolution does the minute hand of a clock move, when
it goes from (i) 12 to 3 (i) 2to 8 (fii) 3 to 12

1 1
Solution : 1 121w 3 : Quarter or 1 {ii) 2to8: Hall or 3

3
() 3to 123 Quarters or Z

Example 3. At which point does the hour hand of a clock stop if it starts at:

1
(i) 12 and make E revolution clockwise.

1
(ii) 4 and make 7Y revolution clockwise,

3
(iii)7 and make E revolution clockwise.

Solution : (1) Por | revolution. the hour hand takes 12 hours.

1
For E of a revolution, the hour hand takes

1
E *|2 = 6 hours

1
If hour hand starts at 12 and make 7 revolution clockwise it will stop at 6.

1
(i) For 1 revolution, the hour hand takes 12 hours. For E of a revolution, the hour

1
hand takes 4_ #12=3 hours

1
So, if hour hand starts at 4 and makes 1 revoluton clockwise, it will stop at 7.
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3
(i) For 1 revolution, the hour hand takes 12 hours. For Z of a revolution, the

3
hour hand takes < X12 =9 hours.

3
If hour hand stars at 7 and make 1 of a revolution clockwise it will stop at 4.

Gxercise[52

1. Classify the angles as acute, obtuse, right, straight or reflex angles.

(1) (1i) (111)

(iv) (v) (vi)

{ix)
(x)
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2. Classify the angles:

O 80° @ 172° (i) 90° (iv) 0°
v 179° i) 215° (vi) 360° (vili) 350°
ix) 15° x) 180°

3. Measure the following angles with protractor and write their measurement:

7 ﬁ“ / {im \

W

(iv) (v) (v)
< \ —
(i) (vii)
{ix) ()
N

L

4. How many deprees are there in

.l)

(i)  Two right angles (i) § right angles
(iif) four right angles
5. What fraction of a clockwise revolution does the hour hand of a clock turn through when
it goes from:
M 3t9 (i Sto8 (i) 10to4
) 2o ll (V) 6to3 (vi) 21t07
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6. TFind the number of right angles turned through by the hour hand of a clock when 1i goes

10.

11.

clockwise from:

M 508 (@ 1tw7 (i) 4 to 10
(iv) 9to12 () 1102 (vi) 9to 6
(vi) 2to 1l (viii) 10 to 1 (ix) 12t06
x} S51w02

Where will be the hand of a clock stop if it starts at:

1
1 12 and make 1 revolution clockwise.

{) 2 and make — revolution clockwise.

@) 5 andmake — revoluiion clockwise.

W = | =

(iv) 5 and make E revoluton cloclowise.

What part of revolution have you tumed through if you stand facing.
(i)  East and mun clockwise to north.

(i)  South and wrn clockwise to north.

(i)  South and tum clockwise to east.

{iv; Woest and turn clockwise to easr.

Find the angle measure between the hands of the clock in each figure:

{1} (i1}

3.00 am 8.00 am
Draw the following angles by protractor:
(0 407 (i) 75° () 105° fiv) 90° (v) 1307
State true or false:

(i) The sum of two right angles is always a straight angle.
(i) The sum of two acute angles is always a reflex angle.

(i) The obtuse angle has measurement between 90° o 180°.

(iv) A complete revolution has four right angles.
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12, TFill in the blanks:
(i) The angle which is greater than 0° and less than 90%is called ... ;

(i) The angle whose measurement equal to two right angle is ... .
(i) The angle between 90° and 180718 cccoovervrereinrne .

9.5 Perpendicular Lines

iy
If two lines intersect each other at a right angle, then the hines
are called perpendicular lines. The symbol for a perpendicular
lingis 1 . ; 1]
. . . . L
In the given figure. line AB is perpendicular to XY.
Le. AB L XY
We can also say that line XY 18 perpendicular to AB. s
ie. XY LAB
Two adjacent edges of a book are pendicular o each othe 4R
9.6 Perpendicular Bisector
A line which is perpendicular to a line segment at its
mid point, is called perpendicular bisector of that line . s [1]

segment.
Asin figure RS | PQ and RS bisects PQ.

¥ 5

éxewz‘se 9.3

1. Tdentify the shape having perpendicular lines:

(i) — (i) (i)
= =i

/ [
\
A\

{iv) (v) ‘
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L

Identfy the examples having perpendicular lines:
(i)  Lines of railway track.

() Adjacent edges of a table.

(m) Line segment forming letter ‘L.

L

4. Line m is perpendicular to line ¢ in the given figure. 4 m
Each point on the line { is marked at equal intervals.
Study the diagram and state true or false.

-

Let 4§ be perpendicular to p()" and they intersect at O. What is the measure of ZAOP.

F G H

o+
o+
D_l—

()  Line mis | bisector of line segment AL A

@ CE=EF (iii) DF = 2DE

9.7 Classification of Triangles v

In Iasi chapter, we have learnt about riangle. "Triangle is a plane closed figure formed by three

non-prallel line segments.

It has six parts or elements which contains three sides and three angles. So we, can classify the

triangles on the basis of the measure of their sides and angles,
9.7.1 On the basis of sides
Measure the sides of the following triangles:

(1)

:ET’T_—_—_ {41} “‘u_'_-’ 2 _rm, T{}-u Gy

[Foor 19;? B il I

| - \ J | B

| L / | 5!.1-'\\

f ~ / Y

i ..-"/f .lllllr l‘\'\
j!-"- ate f ™
] = "

) "

. . :
EL'FH“‘H (v} ’{2‘ (vl _,,c:{‘

| o / am\ T
mj;§>Y a/ b hq&"“‘hzuk
/ e
- u
__Ejllﬂ';fff 3 /{ﬁn" B, :
L
Complete the given table:

Property of triangle Name of the triangle
(a) Triangle with all sides equal in length ADEF

(b) Triangle with two sides equal in length. | i
(c) Triangle with all sides differentin length | i
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The Triangles can be classified based on the measurement of their sides.
Equilateral triangle : A tniangele whose all sides are equal in A
length, is called an equilateral triangle.
In the given AABC, e Sem
AB =BC = AC = 5cm, So it is an equilateral triangle.

L . \.
B Sam C
A
Isosceles triangle @ A riangle whose two sides are equal
in length, is called an isosceles triangle. Bern Sem
In the given AABC,
AB = AC =5cm, So AABC is an isosceles triangle.
B % c
. . . . cm
Scalene triangle :A triangle whose all sides are different, A
18 called a scalene triangle. 5
Tn the given AABC, & o
™
AB = BC = AC, So AABC is a scalene triangle.
[
B cm

9.7.2 On the Basis of Angles

After Observing the angles of the triangle whose sides you have measured earlier in 9.7.1 and
complete the following table:

Property of triangle Name of the triangle

Triangle with all acute angles AXYZ, ADEF, APQR
Triangle with one right angle
Trangle withoneobtuseangle | i

The triangle can be classified on the measurement of their angles.

Acute triangle or acute angled triangle : A triangle whose all angles are acute is called an
acute triangle or acute angled tmangle.

In the following figures all triangles are acute triangles.
A

{11} =]
gO°

80° ™0
50 BO°
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Acure triangle can be a scalene, equilateral or isosceles triangle.

Right trinngle or Right Angled triangle : A triangle whose one angle is a right (or 90%angle
is called a right triangle or right angled wiangle.

In the following figure, all wiangles are right wiangle.

(i) } (ii)

45° 45°
Q R

B

The side opposite to right angle is called *Hypotenuse™ and other two sides are called its ‘legs’
In the figure, AC and QR are respective Hypotenuse.

*  Aright riangle can scalene or isosceles triangle:

* Inright riangle one angle is right angle and the other two are acute angles.

Obtuse Triangle or Obtuse Angled Triangle : A triangle whose one angle is obtuse, is called
an obiuse triangle or obtuse angled triangle. In the following figure, both triangles are obmuse triangles.

A (i)

105" 959

#* An obtuse triangle can only be scalene or isosceles triangle.

®  In obtuse triangle, one angle is obtuse and the other two angles are acute angles.

From the above discussion of triangles we can observe that

*  The size of a triangle does not effect the measure of angles.

N SN
A / \ / X
A/ \ / L .

* The side opposite to the greater angle is greater than the side oppaosite to the smaller angle.

/

* Tfangles of a triangle are equal then sides opposite to equal angles are also equal in length.
*  Sum of all angles of a triangle is 180",
* In amangle sum of any two sides is always greater than its third side.
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_+-1,..--'L.':I-

:f:'_'_.#j‘;f_;
'ACTIVITY
To Classify the triangles on the basis of sides and angles.
Material Required: Scale, Protractor and Pen etc.
Procedure:- Measure each angle and length of each side of given triangle.
) 9 ‘—\.\
I @ / fﬂ \ \
, \ e
& s \‘s.c E i d F ¥ Z
Sr.No. Triangle Name Classification on (lassification on
the basis of sides the basis of angles
1 AABC AB=BC =AC ZB =90
Isosceles Triangle Right angled triangle
2 ADEF DE =FEF =DF LE=LF=4D=60°
Equilateral Thangle Actue angled triangle
3 AXYZ XYz2YZ#7ZX LY =1200
Scalene Triangle Obtuge angled trangle
¢
xXercise |94
1. Classify each of the following riangles as scalene, isosceles or equilateral:
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2, Classify each of the following triangles as acute, obtuse or right triangle:

3. Which of the following triangles are possible with the given angles ?

@  60° 60° 60° Gi) 110°, 50°, 30° (i) 65° 55° 60°
@v) 90°, 40°, 50° (v) 487 62° 50° (vi) 90° 957 30°

4.  Classity each of the following triangles as scalene, isosceles or equilateral triangle:
(1) 4em, Sem, 6em () Scm. Tem, Sem i) 4.2m,5.3m,6.1m

(iv) 3.5cm, 3.5cm, 3.5cmo(iv) 8cm, 4.2cm, 4.2cm {v) Zcm, 3cm, dom
5. Name the following iriangles in both ways:

(Based on sides and angles)
: 3
(1) (ii) e
~ dem
Jem 3 o
5 em
Y

56.tm
(1v) (v)
a5
2a nm
1050 age

6. Fillin the blanks: o

(@) Atriangle has .......coomiermmeens sides.

(i) Atrianglehas.........cccccoeee vertices.

(i) iangle has ........oociiiiinns angles.

(iv) Atrianglehas.........ccoimiennicns paris.

(v) A triangle whose all sides are different is known as .oviecinn .
(vi) A triangle whose all angles are acute is KNOWn 85 ..ocveevrvvessnernnns .
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(vii) A triangle whose two sides are equal isknown as ...........cccceivinns ;

(viii) A triangle whose one angle is obtuse is known as ........ccoevevevnens .

(ix) A triangle whose all sides are equal is known as .......coccvvieninnnee

(x) A mangle whose one angle is ight angle is known as ..o .
7. State True or False:-

(i)  Each equilateral iriangle is an isosceles triangle.

(i)  Each acute angled triangle is a scalene triangle.

() Eachisosceles triangle 18 an equilateral mangle.

(iv) There are two obtuse angles in an obtuse triangle.

(v)  Inrighttriangle, there is only one right angle,

(vi)  Right riangle can never be isosceles.

9.8 Polygons

‘We have already learnt in last chapter that a polygon is a plane figure that is made by joining the
line segments, where each line segment meets exactly two other line segments. The inter section point
of two line segments is called the vertex of the polygon.

Observe the following figures:

(1) x’\ % (1i1) :,
(vi)
(iv) :: (v) O

Here (i), (iv), (v) are polygons but (ii), (iii} & (vi) are not polygons. As (i) is not closed, in (iil)
sides of a figure intersect each other at three places and (vi) is not made of line segroents.
Classification of Polygons

Regular and Irregular Polyzons : If all the sides and angles of a polygon are equal then the
polygon is called a regular polygon. Otherwise it is called an irregular polygon. Equilateral mangle
and square are examples of regular polygon and scalene wiangle, rectangle etc. are called irregular
polyzons,

Convex and Concave Polygons : A polygon is called a convex polygon if the measure of its

each angle is less than 180",

In a convex polygon, the line containing any side of the polygoen has the remaining vertices on
the same side of it. Square, rectangle, parallelogram, all riangles ete, are examples of i
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10

PRACTICAL GEOMETRY

P9Z4N7

o,
Objectives

&
In this chapter vou will learn

+  About geometrical tools.
+ To describe the understanding of angles and their construciions,

+ To classifly the angles according to their measures.
*  About Construction of angle bisectors. perpendicular bisectors etc.

10.1 Introduction

Look at the shape and design of your rooms, bathrooms, floor, garden, verandahs etc. Archi-
tects. masons need to draw these shapes with accurate measurements. as the construction of entire
work is based upon it. Such construetions are known as geometrical constructions.

The skill of geometrical constructions of various shapes is not only useful for a mason or architect,it
is also useful in many other occupations like tailoring, fashion designing, engineering elc.

In this chapter. you will learn about the construction of geometrical shapes. Let us first learn
more about the tools in your geometrical box which will be used in constructing these shapes.

10.2 Basic Geometrical Tools

* The Rulder:- A ruler is smaller than a metre scale, It has straight edges and is usually of length
30 cm (a feet app.) or 15¢m (6 inches app). Each centimetre is further divided into 10 small equal
small divisions called millimetres.

It has centimetre and millimetre marks on one edge and has inch marks on other edge. The
marks on the ruler are called graduations and the ruler is called a graduated ruler.

We use the ruler to draw and measure the line segments.
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* The Protractor:- A protractor is a semicircular
device, with a straight edge and a curved edge which is
marked with 180 equal small divisions, each denoting 1°.
Tt has two scales, outer scale and inner scale. The inner
scale is marked [rom 0° to 180° from right to left. The
outer scale is marked from 07 to 180° from left to right.
Tt has a 0-180 line parallel to the straight edge, is called
a base line. The mid point of base line 15 called the cen-
tre of the protractor.It looks like a english alphabet D.
So usually 1t is called ‘D’ also.

We use a protractor o draw and measure the angles.

lnnr_:f Scale

Outer Seale

* The Compasses:- The instument compasses has
two metal arms, which are hinged together. One of the
arms has a metal end point (pointer) and the other arm
has screw arrangement which can hold a pencil tightly.
The end point of the pencil can be adjusied at any dis-
tance from the metallic end point. I

A compasses is used to mark off equal lengths, .
draw arcs and circles. Pointer Pencil

* The Divider:- The instrument divider has two
poinied metal arms hinged at one end with the helps of a
knob, The distance between the arms can be adjusted
by opening and closing the arms.

A divider is used to compare line segments of
different lengths.

* Set-Squares:- In the geometrical box,
there are two triangular shaped insturments
called set squares. In one, the angles are of 30°—
60°-90° called 30° set square and in other,
the angles are of 45° — 45° — 90" called as 45"
set square. Two perpendicular edges in these
set-squares are usually graduvated, one in
centimetre and other in mches.

Set-squares are used to draw perpendicn-
lar, parallel lines and many angles such as
307, 45°, 60° , 757 eic.
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While constructing geometrical shapes, the following points should be kept in mind.
*  Use rulers with fine edges and pencils with fine tip.
* Always draw thin lines and mark the points lightly.
* Preferably, Keep two pencils in your tool box one small for the compasses and other for
drawing lines and marking points.
* Make sure that the pencil tip and the metal tip of the compasses are at the same level,
while using the compasses.

Gxercise101

What is the use of insturment ruler?
‘What is the uge of protracror?
What is the use of Compasses?
Construct the following angles using set-squares:
@ 3¢ @ 45 @ 60" Gv) T3 (v 90°
10.3. Construction of a line segment
In the previous chapter, we have already learnt the technique of measuring line segments and
comparing line segments by observation and by using a divider. Here, we shall construct a line
segrent i two ways.
(i) By using a ruler (ii) By using compasses.
(i) Construction of a line segment using a ruler:- A simple method to construct a line
segment by using a ruler and a pencil given below :
Let us draw a line segment of length 6cm.
Step of Construction:-
1. Place the ruler on a paper and hold it firmly.

I

2. Mark a point A with the pencil against () of the ruler and another point B against 6cm mark
of the ruler.

A B
L - T 1'“1’“" 3 £l 1 -] r = - m '|Iwrr:lls' 3 14 1

] | 8 [ o]
JE-JlI.LIlhIl IF]-'-J.‘I.I.l||J..I|.h|.l|.|-l|||l. IFI.||I..IlILE-I-IFJ-'-I-I..J.-.|||-.!|.I-|-I-.I-I-|-I||.

3. Join the two points A and B by moving the pencil along the ruler.

L] ®




Thus AD = 6cm is the required line segment.

The another method would be to use compasses for the construction of a line segment.

(ii) Construction of a line segment using a ruler and Compasses:- To construct a line
segment of given length using compasses, we follow the following steps:-

1. Draw aline £ and mark a point A on it.

< i

-
A
2. Place the metal point of the
compasses at zero mark on
the ruler and open it out that
the pencil point 15 on the
rark 6.
o+

i il Y bl i l'l it pulll sl i iona e i kg il |

i CTTR ST by PP UG TN b0 PUR (L0 b 11 8 T PP BT b 0 PR P IO 0 PE M P v

3. Without disturbing the open-
ing of the compasses, place
its needle at point A and
draw an arc to cut the line
£ at point B.

A
4. AB is the required line segment of length 6cm.

me-

A B cm B

10.3.1 Construction of a copy of a given line segment

Suppose a line segment XY is given

X Y
We want to draw a line segment AB whose length is equal to line segment XY,

Normally we measure the length of line segment XY with the ruler and then draw another line
segment AB of the same measurement.

(But this method do not always give a line segment of accurate length.) We use ruler and
compass to draw an accurate copy of a line segment.
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* Construction using a ruler and compasses

Given a line segment XY.
X ¥
Step 1:- Draw a line £ and mark a point A on it.
o - =¥
A
Step 2:- Take the compasses and measure XY.
!-I-

Step 3:- Without disturbing the compasses, place

the needle of the compasses at point A

on line £ and draw an arc, which inter-

sects the line at point B.

!‘P
A B

Step 4:- AB is the required line segment which is equal to the length of XY.

Thus AB = XY

10.3.2. Construction of a line segment whose length is the sum of the

length of the two given segments

Let AB and BC be two line segments of length 4.5em and 3em respectively. We can construct
aline segment AC of length AB + BC i.e. 4.5 + 3 = 7.5cm using a ruler and compasses.

L= L ] [ B e i
A 4.5 cm B B 3ecm c

Steps of Construction:-

Step 1:- Draw a line m longer than combined length of AB and BC. Mark a point A on it.

r
£

A
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Step 2:- Take the compasses and measure AB.
Without disturbing the compasses place
its needle at A and draw an arc inter-
secting line m at B.

|

& 4.6 am L

Step 3:- Again adjust the compass and measure the line segment BC.
Step 4:- Without disturbing the compasses place

the pointer at B on the line m and draw

an arc cutting the line m at C.

oL
<

B
.5.. 4.5 cm B Jecm G o

Step 5:- Thus AC is the required line segment whose length is equal to the sum of lengths of line
segments AB and BC.
ie. AC=AB + BC=4.5 + 3 ="7.5cm.
10.3.3 Construction of a line segment equal to the ditference of the lengths
of two given line segments

Let PQ and PR be two line segments of length 8cm and 3.2cm respectively. We can construct
aline segment RQ of length PQ — PR i.e. 8 — 3.2 = 4.8cm using a ruler and compasses.

-
Steps of Construction

Step 1:- Draw a line # and mark point P on it.

Step 2:- Take the compasses and measures PQ.
Without disturbing the compasses place
its needle at P and draw an arc inter-
secting £ at (.
) |; Bem L8]
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Step 3:-

Step 4:-

b

P e

tn

6.

Again adjust the compasses
and measure the line seg-
ment PR, Without disturb-
ing the compasses, place its
needle (pointer) at P draw
an arc interseciing £ at K.

& - 3 3 B

P 3Z2em R (o}

RQ is the required line segment whose length is equal to the difference of lengths of line
segments PQ and PR

ie. RQ=PQ-PR=8-3.2=48cm

] & 4 } '\-

JZecm R 4 Gcm Q

Gwercise192

With the help of a ruler, construct line segments of given lengths:

i Scm (i) 6.5cm (i) S52cm (iv) 6.8cm (v) 9.7cm  (vi) 8.4cm
Draw line segments given in Q.1 by using a ruler and compasses.

Construct AB of length 8.4cm. From it cut off AC of length 5.3¢m. Measure BC.

Draw two line segments AB and CD of lengths 8.4cm and 4.5¢m respectively. Construct
the line segments of the following lengths:-

@ AB+CD ) AB-CD @ 2CD

Draw two line segments PQ and RS of lengths 6.4cm and 3.6cm respectively. Construct
the line segment of the following lengths:

i PQ+RS (@@ PQ-RS (i) 2PQ (iv) 2ZRS (v) 3RS
Draw a line segment PQ) of any length Now without measuring it, draw a copy of PQ.

10.4. Construction of a Perpendicular at a point on the line

Given aline £ with a point X on it. Let us draw a perpendicular passing through this point X on

line #.

i l.f"
€ >

x

There are many methods to draw a perpendicular on a line which are as follows:

(a}
1.
2.

By Paper Folding
Draw thig ine on a trace paper.
Now, fold the tracing paper in such a way thai the lines across the folding exactly overlap
each other.
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3. Adjust the fold such that the crease passes through the point X.
4.  Onopening the paper, the crease you get is the required perpendicular to the line £ passing
throughst X.

(b) By ruler and compasses :
1. Draw a line £ and mark a point X on it.
2. Draw an arc from X to the line # of any suitable radius which intersects line £ at Pand Q.

: [

P x Q

> ¢

3. Draw arcs of any radius which is more than half of arc made in step (2) from P and Q
which intersect at Y.

Find

et
-




4. Join XY.
Thus XY is perpendicular to PQ or line £ or XY L PQ

M

Ty

<

Here X is called foot of perpendicular.
(e} Construction using a set square and a ruler:
. Drawaline # and mark a point X on it.

2. Place one of the edges of a ruler along the line # and hold if firmly.

X _
— — £

L= ¥ " i 1 LL L]

Bt R bR o So b g adFao o b ST

="

Jﬁ.hhl-l’-hl.lﬁ. Lanli |.I.|.|..:.l ARN .I.t-zluln.h|.:I..I.l.’ﬁ.l.l.l.l.l.l.l!l.l.h|-I..| A |

3. Place the set square in such a way that one of its edges contaning the right angle coincides
with the ruler.

4. Holding the ruler, slide the set square along the line £ till the vertical side reaches the point
Xl

g
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5. Firmly hold the set square in this position. Draw XY along its vertical edge.
Now XY is the required perpendicular to £, ie. XY L £,
10.4.1. Construction of an Altitude to a line from a given peint which is
not on the line

Given a line m with a point A which is not lying on it, Let us draw an altitude passing through

this point A on line m.
o A

“ > m

There are many methods to draw altitude which are as follows:
(a) By Paper Folding
1. Draw this line m on a race paper.
2. Now, fold the trace paper in such a way that the lines across the folding exactly overlap

each other
1 m
\/

3.  Adjust the fold such that the crease passes through the point A.
4, On opening the paper, vou get a crease which is the required altitude to the line m passing
through A.

oA

A,
v

(b) By Ruler and Compasses
I.  Draw a line m and mark a point A not Iying on it.
2. From point A draw an arc which intersects line m at two points P and Q.

W

—
b,
w

=

i

N
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3. Using any radius and taking P and Q as centre, draw two arcs that intersect at point say B.
on the other side (as shown in figure).

4. Join AB to obtain altitude to the line m.

& ¥a
B

Thus AB is altitude to line m.
ieAB L m
(c) Construction using a set square and a ruler
1. Draw aline m and mark a point A which is not lying on ii.
2. Place one of the edge of a ruler along the line m and hold it firmly.

7

=,

=
W W R W
L] = -

] ="

P I B
Liftdata it Bdun ik ua o il
i‘ L U] L K . [f| F -.'LL id B
3. Place the set square in such a way that one of its edges containing the right angle comnecides
with the ruler.
4. Holding the ruler firmly, slide the sel square along the line m Gl its vertical side reaches the
point A.
I ul
[. " - . g
L 5
|

TR P TAL L YW ORI LA ICR NN L Ot PR 0 o O R T L0 WA Pl

5. Firmly hold the set square in thig position, Draw AB along its vertical edge
Now AB is the required altitude to m i.e. AB L .
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10.5 Perpendicular Bisector X

A line which is perpendicular to a line segment
at its mid point is called perpendicular hisector of

that line segment. Tt is also called the line of symmetry.  — g .
In the given figure, line XY is perpendicular bisec-

tor of line segment AB iec. AO = OB and

/XO0OB = /X0A = 90° ¥

10.5.1. Consiruction of the perpendicular bisector of a line segment
Given aline segment CD of 6.4cm. Let us draw perpendicular bisector of this line segment.

Step of Construction:

o]

Draw a line segment CD = 6.4cm

c B.4 cm D

Taking C as centre, draw arcs on both sides of CD, by taking radius more than half of
CD. (as shown in figure)

Now take D as a centre and draw arcs of same radius as before, intersecting the previous
drawn arcs at A and B respectively.

Join AB intersecting CD at O. Then O hisects the line segment as shown.

K KA
C T g 5} B
X X

Thus AB is the required perpendicular bisector of CD.

éxewz’w 10.3

Draw a line » and mark a point P on it. Construct a line perpendicular to r at point P.

(i)  Using a ruler and compasses
(i) Using a ruler and a set square.
Draw a line p and mark a point z above it. Construct & line perpendicular to p, from the
point 2.
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(il Using aruler and composses.
(i) Using a ruler and a set square.

3. Draw a line AB and mark two points P and Q on either side of line AB , Construct two
lines perpendicular to AB, from P and ) using a ruler and compasses.

4. Draw a line segment of Tem and draw perpendicular bisector of this line segment.

5. Draw a line segment PQ = 6.8cm and draw 1ts perpendicular bisecior XY which bisect

PQ at M. Find the length of PM and QM. Is PM = QM?

6. Draw perpendicular bisector of line segment AB =5.4cm. Mark point X anywhere on
perpendicular bisector Join X with A and B. Is AX =BX?

7. Draw perpendicular bisectors of line segment of the following lengths :
i) B82lem () 7.8cm (i) 6.5cm

8. Draw aline segment of length 8cim and divide it into four equal parts nsing compasses.
Measure each part.

10.6 Circle

We have already studied about circle and its parts radius, chord. centre, diameter eic.

A circle is a closed plane curve in which every point on the circle is at a constant distance from
a fixed point inside the circle. The fixed point is known as the centre and the constant distance [rom
cenire to the circle is called radius.

Bangle, coin, wheel, chapatti efc are all circular in shape.

O®

Here, we will learn the construction of a circle with given centre.

10.6.1. Construction of a Circle of a given radius

Let us construct a circle of radius 3cm.

1. Mark a point O on a paper or notebook, where a circle 15 to be drawn.

2. Take Compasses fixed with sharp pencil and measure 3cm using a scale as shown in
figure.

II'I;.tl.lITIII{HI!IIHI'Illj‘l1ll|llTIFI|'lHTIII"Iﬂ;rlll'lll'!ll'llllll'rll ULl Il-rlrlll'li!:llll IIrII‘JI Ilrll I’“:F:“'“:!Em"“:l

B 1 O PP TIY s 78 PEL PO PO ML DT IUPE IO s P PO PTI98 P AT UL 8 PO v ot
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L
:

Without disturbing the opening of the
compasses, keep the needle at point O
and draw complete arc by holding the
compasses from its kmob. After complet-
ing one round, we get the desired circle.

éxewise 10.4

1. Draw a circle of the following radius :
)  3.5cm (u) d4em (mi) 2.8cm (iv) 4.7cm (V) 5.2¢m
2. Draw a circle of the diameter 6cm.
3. With the same centre O, draw two concentric circles of radii 3.2cm and 4.5¢m.

4. Draw a circle of radius 4.2cm with centre at (). Mark three points A, B and C such that
point A is on the circle, B is in the interior and C 12 in the exterior of the circle.

tn

Draw a circle of radius 3cm and draw any chord. Draw the perpendicular bisector of the
chord. Does the perpendicualr bisector passes through the centre?

10.7. Angles

You have already learnt about the various types of angles. In this section, you will leamn about
the construction of angles of given measure by using a protractor and the construction of some
specific angles with the help of compasses,

Let us construct an angle of 65°,

Step of Construction
1. Draw aray OA.

2. Place the protractor on OA such that its centre lies on the initial point O and 0-180 bage

line along OA.

v

L ]

D'H‘
=

3. Marka point B on the paper against the mark of 65° (inmer scale) on the protractor.

4. Remove the protractor and Join OB.
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Thus required angle ZAOB = 65°
Ifray QA lies to the left of the centre (mid point) of the baseline, start reading the angle on the
outer scale from 07 and mark B at 63°. Join OB, then £ZAOB = 65°

e

“—e
A

Remember word LORI - Left Outer Right Inner

When the direction of ray is towards lefi. read the outer scale and when the direction of ray
is towards right, read the inner scale.

10.7.2. Construction of an angle equal to a given angle

Suppose you are asked to copy an angle, whose measure is not known. A better method is to
use compasses and a ruler.

Lei us construct ZPQR equal to given £ABC. A
Step of Construction v v
1. Taking B as centre and draw an arc of #/
any radius intersecting the arms AB
and BC at points E and D respectively.
E
2. Draw a ray QF, with Q as centre and B D} c
the same radius as above, draw an arc
intersecting ray QP at S.
a* 5] i
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3. Now measure the distance between D

=
and E with compasses, taking S as cen-
tre and take radius equal to DE, draw
an arc to intersect the arc drawn above
at apoint T.
a S| P
4, Join QT and produce it to form a ray QR. R
5. ZPQR is the required angle equal to /ABC. T
aQ S| P

6. Verify it by measuring the angles with the help of protractor.
10.8. Angle Bisector

Any ray that divides an angle into two equal parts is known as the angle bisector of the given
angle. In this section you will learn its construction,

10.8.1. Construction of an Angle Bisector

Bisecting an angle means drawing a ray in the interior of the angle, with its initial point at the
vertex of the angle such that it divides the angle into two equal parts.

Now construct the angle bisector of /XY7Z.

Steps of construction

1. Draw /xy7 of any measure.
2. Take Y as cenire and any convenient radius, draw an arc intersecting XY and YZ at P and

Q respectively.
X
P
L | -
Y a = Y aj z

3. Draw an arc from P with radius more than half of PQ) .
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4. Draw an arc from Q with same radius as in step 3, which intersects the arc of step 3 atR.

5. Join YR and produce to any point A, Thus rav YA is angle bisector of /Xy7Z
Measure /Xy A and /Ay7. vouwill find that /XVA = SAYZ

10.9. Construction of angles of special measures by compasses

In this section, we will learn the construction of some angles of special measures like 30°, 457,
60°, 907, 120° etc with the help of ruler and compasses.

* Construction of 60" angles
In order to construct angle of 60° with the help of ruler and compasses only, we follow the
following steps :
1. Draw any ray AB. P
2. Draw an arc PQ of any radius from
point A, which intersect AB at Q.

W

3. By taking same radis, draw an arc from

; L P “
point Q which intersect arc PQ at R. i
4. Join AR and produce it to get AC. # & “ 5
A
5. Thus ZBAC = 60" _
A
60° \|I
L Q B *
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Construction of 30" angles

1
Since 30° is half of 607 i.e. 30°= 3 X 607 So to construct 30° angle, we bisect the angle 60°.

Step of Construction :
1. Draw anangle £ AOB = 60° as shown in figure with the help of compasses.
2. Draw an arc from P by taking radius greater than half of PO}

an® \ = 1
-— - [&:} P

=4

3. Similarly draw an arc from Q with same radioz which intersect the previous are at C.
4. Join OC and produce it to X.
5. Thus LAOC =30°

*  Construction of 90" angle :
Since 90" is exactly in the mid of 60" and 120°. So for construction of 90°, we hisect the angle
between 60% and 120°,
Step of Construction :
1. Draw arcs X and Y of angles 60° and 120° respectively as discussed above.

X 3 X
[} = A R " F A
2. With X as centre and radius more than
> 7
half of arc *XY". draw another arc.
3. With Y as cenire and same radius,
draw an arc cutting the previous arc at 7. " i) M2
4. Join OZ and produce it to B. N
| ..Il. =
0 P A
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5. Thus ZAOB =90°
Aliter :-
There is one more method to construct 90° by a ruler and compasses.
1
Since 90° is half of 180° i.e 90° = 3 ¥ 1807 S0 we bisect angle between 0 and 180°.
Step of Construction :
I. Draw aline AB and mark a point C on it.
2. Taking C as centre and with any suitable radius, draw an are PQ) cutting AB at P and Q.

> B A Q@ ¢ P ;

c B A
3. Here ZACB=180" (It is a straight line)

-

4, Taking P and Q as the centres and with any convenient radius, draw arcs intersecting each
other at D.

“K

~
L7

5. Join CD and produce it to X.
6. Thus ZACX = /BCX =90°

éxewi.se 10.5

1. Draw the following angles in both directions (Left and right) by protractor.
@ 75 @ 110° @) 0 62° v 165° (v)  170°
(vi) 32° (wio) 128° (m) 25° (x) 80° (%) 135°

]

Bisect the following angles by compasses :

M 48 @@ 140" (D) 75° (W) 647 (v) 124°
3. Draw an angle of 80° and bisect 1t in to four equal parts by compasses.
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4. Draw aright angle and bisect it.

tn

Draw the following angles by ruler and compasses :
@ 30° @ 45 @) 135 @v) 180° (W)  120° () 75°

6. Draw an angle of 30° by protractor and bisect it by a ruler and compasses.

10.10. Construction of a Parallel Line through the point lying outside a line

We have studied about parallel lines in previous chapter that parallel lines are thoge lines which
never intersect each other. Here we will construct a parallel line through a given point lyving either side
to a given linc.

(a) By a Ruler and Compasses

Let us consider a line XY and a point A not lving onit.

. A

-~
W

b
< #

Steps of Construction
1. Take any point, say B, anvwhere on line XY,
2. loin AB. S

\ R<
\ \Q
/\
@ ’

X g Y P B

b
o
-

3. Now take B as centre, draw an arc PQ

8
of any radius on XY. similarly draw an
arc RS of same radius on line segment T
: A

AB from point A.

R

Q
P B

% *
X

<4

4. Measure arc PQ with compasses.

tn

Draw an arc equal to radius PQ from point R which intersect RS on T.
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6. Join AT and produce it both sides. fl'

¥ A -T
X
A
B I F . 3 - ol - L 3
So the line m is the required line parallel to XY. X P B ¥

(b) By Set Squares
We can draw parallel line with the help of set squares also. This is the accurate method (o
construct a parallel line.
step of Constructions :
1. Given a line £ with point A not lying oniL
2. Place one of the edge of a ruler along the line £ and hold it firmly. . !r
I
|

&

B o e e il v i lingaat i il g il e i)

R [ 13 8.0 P R e Ty 3 S it S
L bt Bl sateanBisda b LT T Y e A

3. Place the set square in such a way that one of its edges containing the right angle coincides

with the ruler.
4. Hold the ruler firmly, slide the set square along the line # till its vertical side reaches the

point A.

ey i o el B

i TERFTFIL YT FURN 1 FPVRRTY . S AT TR NRY FERH U Al B

5. Finnly hold the set square in this position, take another set square and place it in such a
way that one of il edges containing right angle concides with previous set square as shown.
6. Now draw a line m along side of second set square passing through A.
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7. Thus mil¢ passing through A.
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Gwercise 106

1. Draw aline XY and point P not lying on XY, Draw a line parallel to XY passing through P
with the help of ruler and compasses.

b

Draw a line p parallel to line m passing through a point A which is not lying on line m with

the help of set squares.

3. Given a line AB and the point X is not lying on it Draw a line parallel to AB passing
through X.
(i) By arler and compasses (ii) By set squares

* Know about geometrical tools.

* Draw different types of angles.

* Classify the angles according to their measurment.
+ Construct the bisector of an angle.

* Draw the perpendicular bisector of a line segment.
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