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Foreword

Punjab School Education Board, has been continuously engaged in
preparation and review of syllabi and text books. In today’s scenario, imparting
right education to students is the joint responsibility of teachers as well as
parents. With a view to carry out entrusted responsibility, some important
changes pertaining to present day educational requirements have been made in
text books and syllabus in accordance with NCF 2005.

Mathematics has an important place in school curriculum and a good
textbook is the first requisite to achieve desired learning outcomes. Therefore,
the content matter to Mathematics VI has been so arranged so as to develop
reasoning power of the students and to enhance their understanding of the
subject. Graded questions and exercises have been given to suit the mental level
of the students. This book is prepared by NCERT, New Delhi for class VI and is
being published by Punjab School Education Board, with the permission of
NCERT, New Delhi.

Every effort has been made to make the book useful for students as well as
for the teachers. However, constructive suggestions for its further improvement

would be gratefully acknowledged.

Chairman
Punjab School Education Board
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KNowING OUR NUMBERS

Knowing our
Numbers

Chapter 1

Introduction

Counting things is easy for us now. We can count objects in large numbers,
for example, the number of students in the school, and represent them through
numerals. We can also communicate large numbers using suitable number
names.

Itis not as if we always knew how to convey large quantities in conversation
or through symbols. Many thousands years ago, people knew only small numbers.
Gradually, they learnt how to handle larger numbers. They also learnt how to
express large numbers in symbols. All this came through collective efforts of
human beings. Their path was not easy, they struggled all along the way. In fact,
the development of whole of Mathematics can be understood this way. As human
beings progressed, there was greater need for development of Mathematics and
as aresult Mathematics grew further and faster.

We use numbers and know many things about them. Numbers help us
count concrete objects. They help us to say which collection of objects is
bigger and arrange them in order e.g., first, second, etc. Numbers are used
in many different contexts and in many ways. Think about
various situations where we use numbers. List five distinct
situations in which numbers are used.

We 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.
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1.2 Comparing Numbers

As we have done quite a lot of this earlier, let us see if we remember which is
the greatest among these :

(i) 92, 392, 4456, 89742
(ii) 1902, 1920, 9201, 9021, 921

So, we know the answers.
Discuss with your friends, how you find the number that is the greatest.

Try These Q)
Can you instantly find the greatest and the smallest numbers in each row?
1. 382,4972, 18, 59785, 750. Ans. 59785 is the greatest and
18 is the smallest.
2. 1473, 89423, 100, 5000, 310. Ans.
3. 1834,75284, 111, 2333, 450 . Ans.
4. 2853,7691, 9999, 12002, 124. Ans.

Was that easy? Why was it easy?

We just looked at the number of digits and found the answer.
The greatest number has the most thousands and the smallest is
only in hundreds or in tens.

Make five more problems of this kind and give to your friends
to solve.

Now, how do we compare 4875 and 35427

This is also not very difficult. These two numbers have the
same number of digits. They are both in thousands. But the digit
at the thousands place in 4875 is greater than that in 3542.
Therefore, 4875 is greater than 3542.

TI’)’ These O Next tell which is greater, 4875 or

45427 Here too the numbers have the
Find the greatest and the smallest same number of digits. Further, the digits
numbers.

at the thousands place are same in both.

(a) 4536, 4892, 4370, 4452. What do we do then? We move to the

(b) 15623, 15073, 15189, 15800. next digit, that is to the digit at the
(c) 25286, 25245, 25270, 25210. hundreds place. The digit at the hundreds

(d) 6895. 23787. 24569. 24659. place is greater in 4875 than in 4542.

Therefore, 4875 is greater than 4542.
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If the digits at hundreds place are also same in the two numbers, then what
do we do?
Compare 4875 and 4889 ; Also compare 4875 and 4879.

1.2.1 How many numbers can you make?

Suppose, we have four digits 7, 8, 3, 5. Using these digits we want to make
different 4-digit numbers in such a way that no digit is repeated in them. Thus,
7835 is allowed, but 7735 is not. Make as many 4-digit numbers as you can.

Which is the greatest number you can get? Which is the smallest number? [ ]
The greatest number is 8753 and the smallest is 3578.

Think about the arrangement of the digits in both. Can you say how the largest
number is formed? Write down your procedure.

Try TheseQ
1. Use the given digits without repetition and make the greatest and smallest 4-digit
numbers.

@ 2,8,7,4 (b) 9,7,4,1 (¢ 4,7,5,0
d 1,7,6,2 (e) 5,4,0,3

( 0754 is a 3-digit number.)

2. Now make the greatest and the smallest 4-digit numbers by using any one
digit twice.
(@) 3,87 () 9,0,5 (© 0,49 (d 8,51
(Hint : Think in each case which digit will you use twice.)

3. Make the greatest and the smallest 4-digit numbers using any four different
digits with conditions as given.

() Digit 7 is always at Greatest |9 (8|67 |
ones place
Smallest | 1/0/2]7]

(Note, the number cannot begin with the digit 0. Why?)

(b) Digit 4 is always Greatest ---
at tens place
Smatlest [ [4] —
(c) Digit 9 is always at Greatest

[ [ [ |
hundreds place
Smallest | |9| | |
(d) Digit 1 is always at Greatest

thousands place
Smallest
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4. Take two digits, say 2 and 3. Make 4-digit numbers using both the digits equal

number of times.

Which is the greatest number?
Which is the smallest number?

How many different numbers can you make in all?

Stand in proper order

1. Who is the tallest?
2. Who is the shortest?

(a) Canyou arrange them in the increasing order of their heights?
(b) Can you arrange them in the decreasing order of their heights?

Which to buy?

Sohan and Rita went
to buy an almirah.
There were many
almirahs available
with their price tags.

Can you arrange their prices in increasing

Dolly Mohan Shashi
(160 cm) (154 cm) (I58cm) (159 cm)
./‘ ] /:’:\\i j | I/P B 5 ‘
B - -
R | T B |
| | ‘! { | ‘ | || | ‘ | |
Ll o L] W S b N
32635 31897 32854 1788 %3975
(a)
Try TheseQ order?

Think of five more situations
where you compare three or

more quantities.

arrangement from the smallest to the greatest.

(b)

Can you arrange their prices in decreasing

order?

Ascending order Ascending order means

Descending order Descending order means arrangement from the greatest to

the smallest.
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Try These
1. Arrange the following numbers in ascending order :
(a) 847,9754, 8320, 571 (b) 9801, 25751, 36501, 38802
2. Arrange the following numbers in descending order :
(a) 5000, 7500, 85400, 7861 (b) 1971, 45321, 88715, 92547
Make ten such examples of ascending/descending order and solve them.

1.2.2 Shifting digits I

Have you thought what fun it would be if the digits in a number could shift
(move) from one place to the other?

Think about what would happen to 182. It could become as large as 821
and as small as 128. Try this with 391 as well.

Now think about this. Take any 3-digit number and exchange the digit at
the hundreds place with the digit at the ones place.

(a) Is the new number greater than the former one?
(b) Is the new number smaller than the former number?

Write the numbers formed in both ascending and descending order.

Before (711915 ]
Exchanging the 1st and the 3rd tiles.
After 5019/ |7]|

If you exchange the 1st and the 3rd tiles (i.e. digits), in which case does the
number become greater? In which case does it become smaller?
Try this with a 4-digit number.

1.2.3 Introducing 10,000

We know that beyond 99 there is no 2-digit number. 99 is the greatest 2-digit
number. Similarly, the greatest 3-digit number is 999 and the greatest 4-digit
number is 9999. What shall we get if we add 1 to 9999?

Look at the pattern: 9+1 = 10 = 10x1 e
9+1 =100 = 10x10
999 +1 = 1000 = 10 x 100

We observe that
Greatest single digit number + 1 = smallest 2-digit number
Greatest 2-digit number + 1 = smallest 3-digit number

Greatest 3-digit number + 1 = smallest 4-digit number _
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We should then expect that on adding 1 to the greatest 4-digit number, we
would get the smallest 5-digit number, that is 9999 + 1 = 10000.

The new number which comes next to 9999 is 10000. It is called
ten thousand. Further, 10000 = 10 x 1000.

1.2.4 Revisiting place value
You have done this quite earlier, and you will certainly remember the expansion
of a 2-digit number like 78 as
78 =T70+8=7x10+8
Similarly, you will remember the expansion of a 3-digit number like 278 as
278=200+70+8=2%x100+7x 10+ 8
We say, here, 8 is at ones place, 7 is at tens place and 2 at hundreds place.

Later on we extended this idea to 4-digit numbers.
For example, the expansion of 5278 is

5278 = 5000 + 200 + 70 + 8
=5%x1000+2x100+7x 10+ 8

Here, 8 is at ones place, 7 is at tens place, 2 is at hundreds place and 5 is at
thousands place.

With the number 10000 known to us, we may extend the idea further. We
may write 5-digit numbers like

45278 =4 x 10000 + 5 x 1000+ 2 x 100+ 7 x 10 + 8

We say that here 8 is at ones place, 7 at tens place, 2 at hundreds place,
5 at thousands place and 4 at ten thousands place. The number is read as forty
five thousand, two hundred seventy eight. Can you now write the smallest
and the greatest 5-digit numbers?

Try These
Read and expand the numbers wherever there are blanks.
Number Number Name Expansion
20000 twenty thousand 2 x 10000
26000 twenty six thousand 2 x 10000 + 6 x 1000
38400 thirty eight thousand 3 x 10000 + 8 x 1000
four hundred +4 x 100
65740 sixty five thousand 6 x 10000 + 5 x 1000

seven hundred forty +7x100+4x 10



89324

50000
41000
47300
57630
29485
29085
20085
20005

eighty nine thousand

three hundred twenty four

KNowING OUR NUMBERS

8 x 10000 + 9 x 1000

+3x100+2%x10+4x1

Write five more 5-digit numbers, read them and expand them.

1.2.5 Introducing 1,00,000

Which is the greatest 5-digit number?

Adding 1 to the greatest 5-digit number, should give the smallest

6-digit number : 99,999 + 1 = 1,00,000

This number is named one lakh. One lakh comes next to 99,999.
10 x 10,000 = 1,00,000
We may now write 6-digit numbers in the expanded form as
= 2x1,00,000 + 4 x 10,000 + 6 x 1,000 +
8x100+5x10+3 x 1

This number has 3 at ones place, 5 at tens place, 8 at hundreds place, 6 at
thousands place, 4 at ten thousands place and 2 at lakh place. Its number
name is two lakh forty six thousand eight hundred fifty three.

Try TheseQ

Read and expand the numbers wherever there are blanks.

2,46,853

Number

3,00,000
3,50,000
3,53,500

4,57,928
4,07,928
4,00,829
4,00,029

Number Name

three lakh

three lakh fifty thousand
three lakh fifty three
thousand five hundred

Expansion

3 x 1,00,000

3 x 1,00,000 + 5 x 10,000
3 x 1,00,000 + 5 x 10,000
+3x 1000+ 5 x 100
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1.2.6 Larger numbers

If we add one more to the greatest 6-digit number we get the smallest 7-digit

number. It is called ten lakh.

Write down the greatest 6-digit number and the smallest 7-digit number.
Write the greatest 7-digit number and the smallest 8-digit number. The smallest

8-digit number is called one crore.

Complete the pattern :
9+1 = 10
9 +1 = 100
999 + 1 =
9,999 + 1 =
9999 +1 =
9,99999 +1 =

99,99,999 + 1 1,00,00,000

Try These
1. Whatis 10—1=?
What is 100 -1 =?

What is 1,00,000—1=7
What is 1,00,00,000 — 1 =?
Hlnt Use the said pattern.)

B

~

Remember
1 hundred =10 tens
1 thousand = 10 hundreds

= 100 tens
1 lakh = 100 thousands
= 1000 hundreds
1 crore = 100 lakhs
= 10,000 thousands

What is 10,000 -1 =7 <8 /\

We come across large numbers in
many different situations.
For example, while the number of
children in your class would be a
2-digit number, the number of
children in your school would be
a 3 or 4-digit number.

The number of people in the nearby town would be much larger.

Isita 5 or 6 or 7-digit number?

Do you know the number of people in your state?

How many digits would that number have?
What would be the number of grains in a sack full of wheat? A 5-digit number,

a 6-digit number or more?

Try These Q)

1. Give five examples where the number of things counted would be more than 6-digit

number.

2. Starting from the greatest 6-digit number, write the previous five numbers in

descending order.

3. Starting from the smallest 8-digit number, write the next five numbers in

ascending order and read them.
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1.2.7 An aid in reading and writing large numbers
Try reading the following numbers :

(a) 279453 (b) 5035472
(c) 152700375 (d) 40350894
Was it difficult?

Did you find it difficult to keep track?

Sometimes it helps to use indicators to read and write large numbers.

Shagufta uses indicators which help her to read and write large numbers. —
Her indicators are also useful in writing the expansion of numbers. For example,
she identifies the digits in ones place, tens place and hundreds place in 257 by
writing them under the tables O, T and H as

H T 0] Expansion

2 5 7 2x100+5%x10+7x1

Similarly, for 2902,

Th H T (0] Expansion

2 9 0 2 2x1000+9%x100+0x10+2x1

One can extend this idea to numbers upto lakh as seen in the following
table. (Let us call them placement boxes). Fill the entries in the blanks left.

Number |TLakh|Lakh [TTh | Th | H| T | O | Number Name Expansion

7,34,543 — 7 3 4 | 5|4 | 3 | Seven lakh thirty
four thousand five
hundred forty three

32,75,829| 3 2 7 5181219 3 x 10,00,000
+ 2 x 1,00,000
+ 7 x 10,000
+ 5 x 1000

+ 8 x 100
+2x10+9

Similarly, we may include numbers upto crore as shown below :

Number TCr |Cr |TLakh | Lakh| TTh | Th | H | T |O | Number Name I
2,57,34,543 — |2 5 7 3 4151413

65,32,75829 | 6 |5 3 2 7 |58 2|9 | Sixty five crore thirty
two lakh seventy five
thousand eight hundred
twenty nine

You can make other formats of tables for writing the numbers in expanded form.
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Use of commas

You must have noticed that in writing large numbers in the While writing
sections above, we have often used commas. Commas helpus | | ber names,
inreading and writing large numbers. In our Indian System | we do not use
of Numeration we use ones, tens, hundreds, thousands and | commas.

then lakhs and crores. Commas are used to mark thousands,
lakhs and crores. The first comma comes after hundreds place (three digits from the
right) and marks thousands. The second comma comes two digits later (five digits
from the right). It comes after ten thousands place and marks lakh. The third comma
comes after another two digits (seven digits from the right). It comes after ten lakh
place and marks crore.

Forexample, 5,08,01,592
3,32,40,781
7,27,05,062

Try reading the numbers given above. Write five more numbers in this form and
read them.

International System of Numeration

In the International System of Numeration, as it is being used we have ones,
tens, hundreds, thousands and then millions. One million is a thousand
thousands. Commas are used to mark thousands and millions. It comes after
every three digits from the right. The first comma marks thousands and the
next comma marks millions. For example, the number 50,801,592 is read in
the International System as fifty million eight hundred one thousand five
hundred ninety two. In the Indian System, it is five crore eight lakh one thousand
five hundred ninety two.

How many lakhs make a million?
How many millions make a crore?

Take three large numbers. Express them in both Indian and International
Numeration systems.

Interesting fact :

To express numbers larger than a million, a billion is used in the
International System of Numeration: 1 billion = 1000 million.
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How much was the increase in population

Do you know? . .
. 9
India’s population increased by during 1991-2001? Try to find out.
about Do you know what is India’s population

27 million during 1921-1931; | today? Try to find this too.
37 million during 1931-1941;
44 million during 1941-1951;
78 million during 1951-1961!

Try These ) [
1. Read these numbers. Write them using placement boxes and then write their
expanded forms.

(i) 475320 (i) 9847215 (i) 97645310  (iv) 30458094
(a) Which is the smallest number?
(b) Which is the greatest number?
(c) Arrange these numbers in ascending and descending orders.
2. Read these numbers.
(i) 527864 () 95432 @) 18950049  (v) 70002509

(a) Write these numbers using placement boxes and then using commas in Indian
as well as International System of Numeration..

(b) Arrange these in ascending and descending order.

3. Take three more groups of large numbers and do the exercise given above.

Can you help me write the numeral?

To write the numeral for a number you can follow the boxes again.
(a) Forty two lakh seventy thousand eight.
(b) Two crore ninety lakh fifty five thousand eight hundred.

(c) Seven crore sixty thousand fifty five.

Try TheseQ
1.

You have the following digits 4, 5, 6, 0, 7 and 8. Using them, make five numbers I
each with 6 digits.

(a) Putcommas for easy reading.
(b) Arrange them in ascending and descending order.

2. Takethedigits 4,5, 6,7, 8 and 9. Make any three numbers each with 8 digits.
Put commas for easy reading.

3. From the digits 3, 0 and 4, make five numbers each with 6 digits. Use commas.
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EXERCISE 1.1

1. Fill in the blanks:

1.3

(a) 1lakh = ten thousand.

(b) 1million = hundred thousand.
(¢) 1crore = ten lakh.

(d) 1 crore = million.

() 1million = lakh.

Place commas correctly and write the numerals:
(a) Seventy three lakh seventy five thousand three hundred seven.

(b) Nine crore five lakh forty one.

(c) Seven crore fifty two lakh twenty one thousand three hundred two.

(d) Fifty eight million four hundred twenty three thousand two hundred two.
(e) Twenty three lakh thirty thousand ten.

Insert commas suitably and write the names according to Indian System of Numeration

(a) 87595762  (b) 8546283 (c) 99900046  (d) 98432701

Insert commas suitably and write the names according to International System of
Numeration :

(a) 78921092  (b) 7452283 (c) 99985102  (d) 48049831

Large Numbers in Practice

In earlier classes, we have learnt that we use centimetre (cm) as a unit of length.
For measuring the length of a pencil, the width of a book or
notebooks etc., we use centimetres. Our ruler has marks on each centimetre.

For measuring the thickness of a pencil, however, we find centimetre too big.

We use millimetre (mm) to show the thickness of a pencil.

TI’)’ These el (a) 10 millimetres = 1 centimetre

I, How many centimeres To measure the l§ng_th of the classroom or
make a kilometre? the school building, we shall find

2. Namefive large citiesin centimetre too small. We use metre for the
India. Find their purpose.
population. Also, find (b) 1 metre = 100 centimetres
the distance in = 1000 millimetres

kilometres between

) .. Even metre is too small, when we have to
each pair of these cities.

state distances between cities, say, Delhi
and Mumbai, or Chennai and Kolkata. For
this we need kilometres (km).
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(c) 1 kilometre = 1000 metres
How many millimetres make 1 kilometre?

Since 1 m = 1000 mm
1 km = 1000 m = 1000 x 1000 mm = 10,00,000 mm

(
|
)

I

Try TheseQ

1.

How many
milligrams
make one
kilogram?

A box contains
2,00,000
medicine tablets
each weighing
20 mg. What is
the total weight
of all the
tablets in the
box in grams
and in
kilograms?

We go to the market to buy rice or wheat; we buy it in
kilograms (kg). But items like ginger or chillies which
we do not need in large quantities, we buy in grams (g).
We know 1 kilogram = 1000 grams.

Have you noticed the weight of the medicine tablets
given to the sick? It is very small. It is in milligrams
(mg).

1 gram = 1000 milligrams.

What is the capacity of a bucket for holding water? It
is usually 20 litres (¢). Capacity is given in litres. But
sometimes we need a smaller unit, the millilitres.
A bottle of hair oil, a cleaning liquid or a soft drink
have labels which give the quantity of liquid inside in
millilitres (ml).

1 litre = 1000 millilitres.

Note that in all these units we have some words
common like kilo, milli and centi. You should remember
that among these Kilo is the greatest and milli is the
smallest; kilo shows 1000 times greater, milli shows
1000 times smaller, i.e. 1 kilogram = 1000 grams,
1 gram = 1000 milligrams.

Similarly, centi shows 100 times smaller, i.e. 1 metre = 100 centimetres.

Try TheseQ

1.

A bus started its journey and reached different places with a speed of
60 km/hour. The journey is shown below.

_=-r—j' _g:.
(i) Find the total distance covered by the bus from A to D. @ ?F"\”’?ﬁ‘

(i) Find the total distance covered by the bus from D to G. &=

AR

- =

(iii) Find the total distance covered by the bus, if it starts
from A and returns back to A.

(iv) Can you find the difference of distances from C to D and D to E?
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v) fei;lcdhout the time taken by the bus to E—T@i Ry km
e 1290 km \.\‘34 10 km
(a) AtoB (b) CtoD (F)2550 km \C?
(C) EtoG (d) Totaljoumey 4830 k'n[\cL 2160 km

E < D
8140 km

2. Raman’s shop
.= Things Price
_? _E Apples %40 per kg
= Oranges % 30 per kg
= Combs % 3 for one
= Tooth brushes % 10 for one
--= Pencils % 1 for one
= Note books % 6 for one
« Soap cakes z 8 for one
5 £ —— The sales during the last year —
E Apples 2457 kg
o E Oranges 3004 kg
E Combs 22760
B Tooth brushes 25367
+= Pencils 38530
== Note books 40002
" E Soap cakes 20005
= (a) Canyou find the total weight of apples and oranges Raman sold last year?
M= Weight of apples = kg
= Weight of oranges = kg
R Therefore, total weight = kg + kg = kg
o Answer — The total weight of oranges and apples = kg.
_E (b) Can you find the total money Raman got by selling apples?
= (¢) Canyou find the total money Raman got by selling apples and oranges
= together?
B E (d) Make a table showing how much money Raman received from selling

each item. Arrange the entries of amount of money received in
descending order. Find the item which brought him the highest amount.
How much is this amount?
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We have done a lot of problems that have addition, subtraction, multiplication
and division. We will try solving some more here. Before starting, look at these
examples and follow the methods used.

Example 1 : Population of Sundarnagar was 2,35,471 in the year 1991. In the
year 2001 it was found to be increased by 72,958. What was the population of
the city in 2001?

Solution : Population of the city in 2001
= Population of the city in 1991 + Increase in population

=2,35471 + 72,958 ]
Now, 235471
+ 72958
308429
Salma added them by writing 235471 as 200000 + 35000 + 471 and
72958 as 72000 + 958. She got the addition as 200000 + 107000 + 1429 =308429.
Mary added it as 200000 + 35000 + 400 + 71 + 72000 + 900 + 58 = 308429
Answer : Population of the city in 2001 was 3,08,429.
All three methods are correct.
Example 2 : In one state, the number of bicycles sold in the year 2002-2003
was 7,43,000. In the year 2003-2004, the number of bicycles sold was 8,00,100.
In which year were more bicycles sold? and how many more?
Solution : Clearly, 8,00,100 is more than 7,43,000. So, in that state, more
bicycles were sold in the year 2003-2004 than in 2002-2003.
Now, 800100 Check the answer by adding
|Rada Byeyarss 43, 743000 7000
Tt % 057100 _+57100
"/ - 800100 (the answer is right)
I

Can you think of alternative ways of solving this problem?
Answer : 57,100 more bicycles were sold in the year 2003-2004.

Example 3 : The town newspaper is published every day. One copy has
12 pages. Everyday 11,980 copies are printed. How many total pages are

e =
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Solution : Each copy has 12 pages. Hence, 11,980 copies will have
12 x 11,980 pages. What would this number be? More than 1,00,000 or lesser.
Try to estimate.

Now, 11980
x 12

23960
+ 119800

143760
Answer:Everyday 1,43,760 pages are printed.

= |
.ﬁsweﬁwzk‘ﬁ ﬁ

Example 4 : The number of sheets of paper available for making notebooks is
75,000. Each sheet makes 8 pages of a notebook. Each notebook contains 200
pages. How many notebooks can be made from the paper available?

Solution : Each sheet makes 8 pages. :
Hence, 75,000 sheets make 8 x 75,000 pages, @&
Now, 75000

x 8 %“3\0\/ / /
600000 ==
Thus, 6,00,000 pages are available for making notebooks.
Now, 200 pages make 1 notebook.

Hence, 6,00,000 pages make 6,00,000 + 200 notebooks.
3000

Now, 200 ) 600000
- 600

0000 The answer 1s 3,000 notebooks.
EXERCISE 1.2

1. Abook exhibition was held for four days in a school. The number of tickets sold at the
counter on the first, second, third and final day was respectively 1094, 1812, 2050
and 2751. Find the total number of tickets sold on all the four days.

2. Shekhar is a famous cricket player. He has so far scored 6980 runs in test matches.
He wishes to complete 10,000 runs. How many more runs does he need?

3. Inan election, the successful candidate registered 5,77,500 votes and his nearest
rival secured 3,48,700 votes. By what margin did the successful candidate win
the election?

4. Kirti bookstore sold books worth Rs 2,85,891 in the first week of June and books
worth Rs 4,00,768 in the second week of the month. How much was the sale for
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the two weeks together? In which week was the sale greater and by how much?

5. Find the difference between the greatest and the least number that can be written using
the digits 6, 2, 7, 4, 3 each only once.

6. A machine, on an average, manufactures 2,825 screws a day. How many screws did
it produce in the month of January 2006?

7. A merchanthad Rs 78,592 with her. She placed an order for purchasing 40 radio sets
at Rs 1200 each. How much money will remain with her after the purchase?

8. A student multiplied 7236 by 65 instead of multiplying by 56. By how much was his
answer greater than the correct answer? (Hint: Do you need to do both the I
multiplications?)
9. Tostitchashirt,2 m 15 cm cloth is needed. Out of 40 m cloth, how many shirts can be
stitched and how much cloth will remain?
(Hint: convert datain cm.)

10. Medicine is packed in boxes, each weighing 4 kg 500g. How many such boxes can be
loaded in a van which cannot carry beyond 800 kg?

11. The distance between the school and the house of a student’s house is 1 km 875 m.
Everyday she walks both ways. Find the total distance covered by her in six days.

12. A vessel has 4 litres and 500 ml of curd. In how many glasses, each of 25 ml
capacity, can it be filled?

1.3.1 Estimation
News
1. India drew with Pakistan in a hockey match watched by 51,000 spectators

in the stadium and 40 million television viewers world wide.

2. Approximately, 2000 people were killed and more than 50000 injured in a
cyclonic storm in coastal areas of India and Bangladesh.

3. Over 13 million passengers are carried over 63,000 kilometre route of
railway track every day.

Can we say that there were exactly as many people as the numbers quoted
in these news items? For example,

In (1), were there exactly 51,000 spectators in the stadium? or did exactly

40 million viewers watched the match on television? B
Obviously, not. The word approximately itself
# shows that the number of people were near about these
, rF numbers. Clearly, 51,000 could be 50,800 or 51,300
but not 70,000. Similarly, 40 million implies much
more than 39 million but quite less than 41 million

but certainly not 50 million.
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The quantities given in the examples above are not exact counts, but are
estimates to give an idea of the quantity.

Discuss what each of these can suggest.
Where do we approximate? Imagine a big celebration at your home. The

first thing you do is to find out roughly how many guests may visit you. Can
you get an idea of the exact number of visitors? It is practically impossible.

The finance minister of the country presents a budget annually. The minister
provides for certain amount under the head ‘Education’. Can the amount be
absolutely accurate? It can only be a reasonably good estimate of the
expenditure the country needs for education during the year.

Think about the situations where we need to have the exact numbers and
compare them with situations where you can do with only an approximately
estimated number. Give three examples of each of such situations.

1.3.2 Estimating to the nearest tens by rounding off

Look at the following :

| 259 | 260 | 261 | 262 | 263 | 264 | 265 | 266 | 267 | 268 | 269 | 270 | 271 |

(a) Find which flags are closer to 260.
(b) Find the flags which are closer to 270.

Locate the numbers 10,17 and 20 on your ruler. Is 17 nearer to 10 or 20?
The gap between 17 and 20 is smaller when compared to the gap between
17 and 10.

123 456 7 8 9 1011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30

So, we round off 17 as 20, correct to the nearest tens.

Now consider 12, which also lies between 10 and 20. However, 12 is
closer to 10 than to 20. So, we round off 12 to 10, correct to the nearest tens.

How would you round off 76 to the nearest tens? Is it not 807

We see that the numbers 1,2,3 and 4 are nearer to O than to 10. So, we
round off 1, 2, 3 and 4 as 0. Number 6, 7, 8, 9 are nearer to 10, so, we round
them off as 10. Number 5 is equidistant from both 0 and 10; it is a common
practice to round it off as 10.
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Try TheseQ
Round these numbers to the nearest tens.
28 32 52 41 39 48
64 59 99 215 1453 2936

1.3.3 Estimating to the nearest hundreds by rounding off
Is 410 nearer to 400 or to 500?

410 i1s closer to 400, so it is rounded off to 400, correct to the nearest

hundred.

889 lies between 800 and 900.
It is nearer to 900, so it is rounded off as 900 correct to nearest hundred.
Numbers 1 to 49 are closer to 0 than to 100, and so are rounded off to 0.

Numbers 51 to 99 are closer to 100 than to 0, and so are rounded off to 100.

Number 50 is equidistant from 0 and 100 both. It is a common practice to round it off
as 100.

Check if the following rounding off is correct or not :

841 —» 800; 9537 — 9500; 49730 — 49700;
2546 —» 2500, 286 —» 200, 5750 —» 5800;
168 —» 200; 1499 — 100; 9870 —» 9K00.

Correct those which are wrong.

1.3.4 Estimating to the nearest thousands by rounding off

We know that numbers 1 to 499 are nearer to O than to 1000, so these numbers are
rounded off as O.

The numbers 501 to 999 are nearer to 1000 than O so they are rounded off as

1000.

Number 500 is also rounded off as 1000.

Check if the following rounding off is correct or not :
2573 —» 3000; 53552 —» 53000;

6404 —>  6000; 65437 —» 65000;

7805 — 7000; 3499 — 4000.

Correct those which are wrong.
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Try TheseQ

Round off the given numbers to the nearest tens, hundreds and thousands.

Given Number Approximate to Nearest Rounded Form

75847 Tens

75847 Hundreds
75847 Thousands
75847 Ten thousands

1.3.5 Estimating outcomes of number situations

How do we add numbers? We add numbers by following the algorithm (i.e. the
given method) systematically. We write the numbers taking care that the digits in the
same place (ones, tens, hundreds etc.) are in the same column. For example,
3946 + 6579 + 2050 is written as —

Th H T (0]
3 9 4 6
6 5 7 9
+2 0 5 0

We add the column of ones and if necessary carry forward the appropriate
number to the tens place as would be in this case. We then add the tens
column and this goes on. Complete the rest of the sum yourself. This
procedure takes time.

There are many situations where we need to find answers more quickly.
For example, when you go to a fair or the market, you find a variety of attractive
things which you want to buy. You need to quickly decide what you can buy.
So, you need to estimate the amount you need. It is the sum of the prices of
things you want to buy.

A trader is to receive money from two sources. The money he is to receive
is Rs 13,569 from one source and Rs 26,785 from another. He has to pay
Rs 37,000 to someone else by the evening. He rounds off the numbers to their
nearest thousands and quickly works out the rough answer. He is happy that
he has enough money.

Do you think he would have enough money? Can you tell without doing
the exact addition/subtraction?

Sheila and Mohan have to plan their monthly expenditure. They know
their monthly expenses on transport, on school requirements, on groceries,
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on milk, and on clothes and also on other regular
expenses. This month they have to go for visiting
and buying gifts. They estimate the amount they
would spend on all this and then add to see, if what
they have, would be enough.

Would they round off to thousands as the
trader did?

Think and discuss five more situations where we have to estimate sums or
remainders.

Did we use rounding off to the same place in all these?

There are no rigid rules when you want to estimate the outcomes of numbers.
The procedure depends on the degree of accuracy required and how quickly
the estimate is needed. The most important thing is, how sensible the guessed
answer would be.

1.3.6 To estimate sum or difference

As we have seen above we can round off a number to any place. The trader
rounded off the amounts to the nearest thousands and was satisfied that he had
enough. So, when you estimate any sum or difference, you should have an idea
of why you need to round off and therefore the place to which you would round
off. Look at the following examples.

Example 5 : Estimate: 5,290 + 17,986.

Solution : You find 17,986 > 5,290.

Round off to thousands.
17,986 1s rounds off to 18,000
+5,290 is rounds off to + 5,000

Estimated sum = 23,000

Does the method work? You may attempt to find the actual answer and
verify if the estimate is reasonable.

Example 6 : Estimate: 5,673 — 436. [
Solution : To begin with we round off to thousands. (Why?)

5,673 rounds off to 6,000
— 436 rounds off to -0

Estimated difference = 6,000

This is not a reasonable estimate. Why is this not reasonable?
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To get a closer estimate, let us try rounding each number to hundreds.
5,673 rounds off to 5,700
— 436 rounds off to - 400

Estimated difference = 5,300
This is a better and more meaningful estimate.
1.3.7 To estimate products

How do we estimate a product?
What is the estimate for 19 x 787

It is obvious that the product is less than 2000. Why?

If we approximate 19 to the nearest tens, we get 20 and then approximate 78
to nearest tens, we get 80 and 20 x 80 = 1600
Look at 63 x 182

If we approximate both to the nearest hundreds we get 100 x 200 = 20,000.
This is much larger than the actual prod}lct. So, what TI’)’ These ()
do we do? To get a more reasonable estimate, we try
rounding off 63 to the nearest 10, i.e. 60, and also 182
to the nearest ten, i.e. 180. We get 60 x 180 or 10,800. produgc;s : 313
This is a good estimate, but is not quick enough. EE)) 9 X><79 5

If we now try approximating 63 to 60 and 182 to (c) 898 x 785
the nearest hundred, i.e. 200, we get 60 x 200, and this d) 958 x 387
number 12,000 is a quick as well as good estimate of = pake five more
the product. such problems and

The general rule that we can make is, therefore,  solve them.
Round off each factor to its greatest place, then
multiply the rounded off factors. Thus, in the above example, we rounded off
63 to tens and 182 to hundreds.

Now, estimate 81 x 479 using this rule :

479 is rounded off to 500 (rounding off to hundreds),

and 81 is rounded off to 80 (rounding off to tens).

The estimated product = 500 x 80 = 40,000

An important use of estimates for you will be to check your answers.
Suppose, you have done the multiplication 37 x 1889, but are not sure about
your answer. A quick and reasonable estimate of the product will be 40 x 2000
1.e. 80,000. If your answer is close to 80,000, it is probably
right. On the other hand, if it is close to 8000 or 8,00,000,
something is surely wrong in your multiplication.

Same general rule may be followed by addition and
subtraction of two or more numbers.

Estimate the following
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EXERCISE 1.3

1. Estimate each of the following using general rule:
(a) 730 +998 (b) 796 —314 (c) 12,904 +2,888  (d) 28,292 - 21,496
Make ten more such examples of addition, subtraction and estimation of their outcome.

2. Give arough estimate (by rounding off to nearest hundreds) and also a closer estimate
(by rounding off to nearest tens) :

(a) 439+ 334 +4,317 (b) 1,08,734-47,599  (c) 8325-491
(d) 4,80,348 — 48,365 I
Make four more such examples.
3. Estimate the following products using general rule:
(@ 578 x 161 (b) 5281 %3491 (c) 1291 x 592 (d) 9250 x 29

Make four more such examples.

1.4 Using Brackets

Suman bought 6 notebooks from the market and the cost was Rs 10 per notebook.
Her sister Sama also bought 7 notebooks of the same type. Find the total money
they paid.

Seema calculated the Meera calculated the
amount like this amount like this
6x10+7x10 6+7=13

= 60+ 70

=130 and 13 x10=130

Ans. ¥ 130 Ans. T 130

You can see that Seema’s and Meera’s ways to get the answer are a bit different.
But both give the correct result. Why?

Seema says, what Meera has done is 7 + 6 x 10.

Appu points out that 7+ 6 X 10 =7 + 60 = 67. Thus, this is not what Meera
had done. All the three students are confused.

To avoid confusion in such cases we may use brackets. We can pack the numbers
6 and 7 together using a bracket, indicating that the pack is to be treated as a single I
number. Thus, the answer is found by (6 +7) x 10=13 x 10.

This is what Meera did. She first added 6 and 7 and then multiplied the sum
by 10.

This clearly tells us : First, turn everything inside the brackets ( ) into a
single number and then do the operation outside which in this case is to

multiply by 10.
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Try TheseQ

1. Write the expressions for each of the following using brackets.
(a) Four multiplied by the sum of nine and two.
(b) Divide the difference of eighteen and six by four.
(c) Forty five divided by three times the sum of three and two.
2. Write three different situations for (5 + 8) x 6.
(One such situation is : Sohani and Reeta work for 6 days; Sohani
works 5 hours a day and Reeta 8 hours a day. How many hours do
both of them work in a week?)
3. Write five situations for the following where brackets would be
necessary. (a) 7(8 — 3) (b) (7+2)(10-3)

1.4.1 Expanding brackets

Now, observe how use of brackets allows us to follow our procedure
systematically. Do you think that it will be easy to keep a track of what steps we
have to follow without using brackets?

(1) 7 x 109 7x(100+9)=7%x100+7%x9=700+63=763
(i1) 102 x 103 = (100 + 2) x (100 + 3) = (100 + 2) x 100 + (100 + 2) x 3
= 100x 100+2x 100+ 100 x3 +2x 3
= 10,000 + 200 + 300 + 6 = 10,000 + 500 + 6
= 10,506
(1) 17 x 109 = (10+7)x 109 =10 x 109 + 7 x 109
= 10 x (100 +9) + 7 x (100 + 9)
= 10x100+10x9+7x100+7%x9

= 1000 +90 + 700 + 63 = 1,790 + 63
= 1,853

1.5 Roman Numerals

We have been using the Hindu-Arabic numeral system so far. This
is not the only system available. One of the early systems of
writing numerals is the system of Roman numerals. This system
is still used in many places.

For example, we can see the use of Roman numerals in clocks; it
is also used for classes in the school time table etc.

Find three other examples, where Roman numerals are used.
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The Roman numerals :
I, I, I, IV, V, VI, VII, VI, IX, X

denote 1,2,3,4,5,6,7,8,9 and 10 respectively. This is followed by XI for 11, XII
for 12,... till XX for 20. Some more Roman numerals are :

I v X L C D M
1 5 10 50 100 500 1000
The rules for the system are :
(a) If asymbol is repeated, its value is added as many times as it occurs: I
i.e. Il is equal 2, XX is 20 and XXX is 30.

(b) A symbol is not repeated more than three times. But the symbols V, L and D
are never repeated.

(c) If a symbol of smaller value is written to the right of a symbol of greater
value, its value gets added to the value of greater symbol.

VI=5+1=6, XII =10+2=12
and LXV =50+ 10+ 5=65

(d) If a symbol of smaller value is written to the left of a symbol of greater
value, its value is subtracted from the value of the greater symbol.

IV =5-1=4, IX=10-1=9
XL=50-10 =40, XC=100-10=90

(e) The symbols V, L and D are never written to the left of a symbol of greater
value, i.e. V, L and D are never subtracted.

The symbol I can be subtracted from V and X only.
The symbol X can be subtracted from L, M and C only.

Following these rules we get,

1 = 1 10 = X 100 =C
2 II 20 = XX
3 = I 30 = XXX Try These Q)
;1 = g’ ;‘Lg = XL Write in
= L Roman
6 = VI 60 = IX numerals. e
7 = VI 70 = LXX 1. 73
8 = VII 80 = LXXX 2. 92
9 = IX 90 = XC

(a) Write in Roman numerals the missing numbers in the table.

(b) XXXX, VX, IC, XVV are not written. Can you tell why?
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Example 7 : Write in Roman Numerals (a) 69 (b) 98.

Solution : (a) 69 =60 +9 (b) 98 =90+8
=(50+10)+9 =(100-10) + 8
=LX+1IX =XC+ VIII
=LXIX =XCVIII

What have we discussed?

1.  Given two numbers, one with more digits is the greater number. If the number of
digits in two given numbers is the same, that number is larger, which has a greater
leftmost digit. If this digit also happens to be the same, we look at the next digit and
SO on.

2. Informing numbers from given digits, we should be careful to see if the conditions
under which the numbers are to be formed are satisfied. Thus, to form the greatest
four digit number from 7, 8, 3, 5 without repeating a single digit, we need to use all
four digits, the greatest number can have only 8 as the leftmost digit.

3. The smallest four digit number is 1000 (one thousand). It follows the largest three
digit number 999. Similarly, the smallest five digit number is 10,000. It is ten thousand
and follows the largest four digit number 9999.

Further, the smallest six digit number is 100,000. It is one lakh and follows the largest
five digit number 99,999. This carries on for higher digit numbers in a similar manner.

4.  Use of commas helps in reading and writing large numbers. In the Indian system of
numeration we have commas after 3 digits starting from the right and thereafter every
2 digits. The commas after 3, 5 and 7 digits separate thousand, lakh and crore
respectively. In the International system of numeration commas are placed after every
3 digits starting from the right. The commas after 3 and 6 digits separate thousand
and million respectively.

5. Large numbers are needed in many places in daily life. For example, for giving number
of students in a school, number of people in a village or town, money paid or received
in large transactions (paying and selling), in measuring large distances say betwen
various cities in a country or in the world and so on.

6. Remember kilo shows 1000 times larger, Centi shows 100 times smaller and milli
shows 1000 times smaller, thus, 1 kilometre = 1000 metres, 1 metre = 100 centimetres
or 1000 millimetres etc.

7.  There are anumber of situations in which we do not need the exact quantity but need
only areasonable guess or an estimate. For example, while stating how many spectators
watched a particular international hockey match, we state the approximate number,
say 51,000, we do not need to state the exact number.
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Estimation involves approximating a quantity to an accuracy required. Thus, 4117
may be approximated to 4100 or to 4000, i.e. to the nearest hundred or to the
nearest thousand depending on our need.

In number of situations, we have to estimate the outcome of number operations. This
is done by rounding off the numbers involved and getting a quick, rough answer.

Estimating the outcome of number operations is useful in checking answers.

Use of brackets allows us to avoid confusion in the problems where we need to
carry out more than one number operation.

We use the Hindu-Arabic system of numerals. Another system of writing numerals is I
the Roman system.
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Whole
Numbers

Chapter 2

Introduction

As we know, we use 1, 2, 3, 4,... when we begin to count. They come naturally
when we start counting. Hence, mathematicians call the counting numbers as

Natural numbers.

Predecessor and successor

Given any natural number, you can add 1 to
that number and get the next number i.e. you
get its successor.

The successor of 16 is 16 + 1 = 17,
that of 19 is 19 +1 = 20 and so on.

The number 16 comes before 17, we
say that the predecessor of 17 is 17-1=16,
the predecessor of 20 is 20 — 1 = 19, and
SO on.

The number 3 has a predecessor and a
successor. What about 2? The successor is
3 and the predecessor is 1. Does 1 have both
a successor and a predecessor?

We can count the number of children in our school; we
can also count the number of people in a city; we can count
the number of people in India. The number of people in the
whole world can also be counted. We may not be able to
count the number of stars in the sky or the number of hair
on our heads but if we are able, there would be a number for
them also. We can then add one more to such a number and

Try These Q)

1.

Write the predecessor
and successor of

19; 1997, 12000;
49; 100000.

Is there any natural
number that has no
predecessor?

Is there any natural
number which has no
successor? Is there a
last natural number?
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get a larger number. In that case we can even write the number of hair on two
heads taken together.

It is now perhaps obvious that there is no largest number. Apart from these
questions shared above, there are many others that can come to our mind
when we work with natural numbers. You can think of a few such questions and
discuss them with your friends. You may not clearly know the answers to many
of them !

2.2 Whole Numbers

We have seen that the number 1 has no predecessor in natural numbers. To the
collection of natural numbers we add zero as the predecessor for 1.
The natural numbers along with zero form the collection of whole
numbers.
TI’)’ These (0 In your previous classes you have learnt to
perform all the basic operations like addition,
1. Are all natural numbers . C e . oL
also whole numbers? subtraction, multiplication and division on
2 Are all whole numbers numbers. You also know how to apply them to
also natural numbers? problems. Let us try them on a number line.
3. Which is the greatest Before we proceed, let us find out what a
whole number? number line is!
2.3 The Number Line
Draw a line. Mark a point on it. Label it 0. Mark a second point to the right of
0. Label it 1.

The distance between these points labelled as 0 and 1 is called unit distance.
On this line, mark a point to the right of 1 and at unit distance from 1 and
label it 2. In this way go on labelling points at unit distances as 3, 4, 5,... on
the line. You can go to any whole number on the right in this manner.

This is a number line for the whole numbers.

I

v

What is the distance between the points 2 and 4? Certainly, it is 2 units.
Can you tell the distance between the points 2 and 6, between 2 and 7?

On the number line you will see that the number 7 is on the right of 4.
This number 7 is greater than 4, 1.e. 7 > 4. The number 8 lies on the right of 6
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and 8 > 6. These observations help us to say that, out of any two whole
numbers, the number on the right of the other number is the greater number.
We can also say that whole number on left is the smaller number.

For example, 4 < 9; 4 is on the left of 9. Similarly, 12 > 5; 12 is to the
right of 5.

What can you say about 10 and 20?

Mark 30, 12, 18 on the number line. Which number is at the farthest left?
Can you say from 1005 and 9756, which number would be on the right
relative to the other number.

Place the successor of 12 and the predecessor of 7 on the number line.

Addition on the number line

Addition of whole numbers can be shown on the number line. Let us see the
addition of 3 and 4.

v

0 1 2 3 4 5 6 7

Start from 3. Since we add 4 to this number so we TI’)’ Thesey
make 4 jumps to the right; from3to4,4t05,5to6and 6 Find4 +5;
to 7 as shown above. The tip of the last arrow in the fourth 2+6;3+5
jump is at 7. and 1+6

The sumof3and4is7,1e.3+4="7. usmgthe.
number line.
Subtraction on the number line

The subtraction of two whole numbers can also be shown on the number line.
Let us find 7 - 5.

f
I
0 1 2 3 4 5 6 7
Start from 7. Since 5 is being subtracted, so move TI’)’ These O
towards left with 1 jump of 1 unit. Make 5 such jumps. We Find 8 — 3:
reach the point 2. We get 7 -5 =2. 6-2:9_ 6

v

Multiplication on the number line using the
number line.

We now see the multiplication of whole numbers on the
number line.

v



WHOLE NUMBERS

Start from 0, move 3 units at a time to the right, make Try These Q
such 4 moves. Where do you reach? You will reach 12.  gijpd 2 x 6;

So, we say, 3 x4 =12. 3%3:4%2
using the

EXERCISE 2.1 number line.
1. Write the next three natural numbers after 10999.
2. Write the three whole numbers occurring just before 10001. [ ]
3. Whichis the smallest whole number?
4. How many whole numbers are there between 32 and 537
5. Write the successor of :

(a) 2440701  (b) 100199  (c) 1099999 (d) 2345670

6. Write the predecessor of :
(a) 94 (b) 10000 (c) 208090 (d) 7654321

7. Ineach of the following pairs of numbers, state which whole number is on the left of
the other number on the number line. Also write them with the appropriate sign (>, <)
between them.

(a) 530,503 (b) 370,307 (c) 98765,56789  (d) 9830415, 10023001
8. Which of the following statements are true (T) and which are false (F) ?

(a) Zerois the smallest natural number. (b) 400 is the predecessor of 399.

(¢) Zerois the smallest whole number. (d) 600 is the successor of 599.

(e) All natural numbers are whole numbers.

(f) All whole numbers are natural numbers.

(2) The predecessor of a two digit number is never a single digit number.

(h) 1 is the smallest whole number.

(i) The natural number 1 has no predecessor.

(j) The whole number 1 has no predecessor.

(k) The whole number 13 lies between 11 and 12.

(1) The whole number 0 has no predecessor. [

(m) The successor of a two digit number is always a two digit number.

2.4 Properties of Whole Numbers

When we look into various operations on numbers closely, we notice several
properties of whole numbers. These properties help us to understand the
numbers better. Moreover, they make calculations under certain operations

- =
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0 This
Let each one of you in the class take any two whole numbers and add them.

Is the result always a whole number?
Your additions may be like this:

7 |+ | 8 = | 15, a whole number
5 1+ |5 = | 10, a whole number
O |+ |15 | = | 15, a whole number
+ =
SIS =

Try with five other pairs of numbers. Is the sum always a whole number?

Did you find a pair of whole numbers whose sum is not a whole number?
Hence, we say that sum of any two whole numbers is a whole number i.e. the
collection of whole numbers is closed under addition. This property is known
as the closure property for addition of whole numbers.

Are the whole numbers closed under multiplication too? How will you
check it?

Your multiplications may be like this :

7 8 = 56, a whole number
5 5 = 25, a whole number
0 15| = 0, a whole number

X X| X | X | X

The multiplication of two whole numbers is also found to be a whole
number again. We say that the system of whole numbers is closed under
multiplication.

Closure property : Whole numbers are closed under addition and also
under multiplication.

Think, discuss and write

1. The whole numbers

are not closed under |01 =1 2 | = | 4 awhole number
subtraction. Why? 71 - 8 | = ?, not a whole number
Your subtractions may | 5 | — | 4 | = | 1, awhole number
be like this : 31 -19 = ?, not a whole number

Take a few examples of your own and confirm.
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2. Are the whole numbers closed under division? No. Observe this table :

8| = | 4 2, a whole number
5|1 1|7 7 not a whole number
12| = | 3 4, a whole number
6 | - |5 3 not a whole number

Justify it by taking a few more examples of your own.

Division by zero

Division by a number means subtracting that number repeatedly.

Let us find 8 =~ 2.

Subtract 2 again and again from 8.

After how many moves did we
reach 0? In four moves.

So, we write 8 + 2 =4.

Using this, find 24 + 8; 16 + 4.

In every move we get 2 again !
Will this ever stop? No.
We say 2 + 0 is not defined.



b owo

c

€

|

A e T T T e T T T T T T T T T T T T T

MATHEMATICS

Letustry 7+0
7
- 0 ... 1 Ao
— gain, we never get 0 at any
! stage of subtraction.
=0 2 We say 7 + 0 is not defined.
(7) X Check it for 5+ 0, 16 + 0,

Division of a whole number by 0 is not defined.

Commutativity of addition and multiplication

What do the following number line diagrams say?

. "y

| | |

I 1 I

0 1 2 3 4 5 0 1 2 3 4 5
In both the cases we reach 5. So, 3 + 2 is same as 2 + 3.

Similarly, 5 + 3 is same as 3 + 5.

Try it for 4 + 6 and 6 + 4.

Is this true when any two whole numbers are added? By
Check it. You will not get any pair of whole numbers for ',
which the sum is different when the order of addition is %
changed.

You can add two whole numbers in any order.

We say that addition is commutative for whole numbers. This property is
known as commutativity for addition.
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Discuss with your friends

You have a small party at home. Oooooooo [oooooo
You want to arrange 6 rows of OO OO0 | CICCICICC
chairs with 8 chairs in each row EEEEEEEE EEEEEE
for .the VlSlt.OI'S. TheT number of |\FEOOOOEO |\OOOOooo
chairs you will need is 6 x 8. You |0 | 1]

find that the room is not wide OOOOoo

enough to accommodate rows of

8 chairs. You decide to have 8 rows of chairs with 6 chairs in each row. How I
many chairs do you require now? Will you require more number of chairs?

Is there a commutative property of multiplication?
Multiply numbers 4 and 5 in different orders.

You will observe that4 x 5 =5 x 4.

Is it true for the numbers 3 and 6; 5 and 7 also?

You can multiply two whole numbers in any order.

We say multiplication is commutative for whole numbers.
Thus, addition and multiplication are commutative for whole numbers.

Verify :

(1) Subtraction is not commutative for whole numbers. Use at least three
different pairs of numbers to verify it.

(i1) Is (6 +3) same as (3 +6)?
Justify it by taking few more combinations of whole numbers.

Associativity of addition and multiplication

Observe the following diagrams :
® o0

[ BN ]
(@) 2+3)+4=5+4=9 oo oo

0 0 O
(b) 2+(3+4)=2+7=9 s B o

In (a) above, you can add 2 and 3 first and then add 4 to the sum and
in (b) you can add 3 and 4 first and then add 2 to the sum.
Are not the results same?

We also have, (5+7)+3=12+3=15and 5+ (7+3)=5+10=15.

So,(5+7)+3=5+(7+3)
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This is associativity of addition for whole numbers.
Check it for the numbers 2, 8 and 6.

Example 1 : Add the numbers 234, 197 and 103.

Solution : 234 + 197 + 103 =234 + (197 + 103)
=234 4+ 300 =534

Notice how we
grouped the numbers for
convenience of adding.

o Play this game

You and your friend can play this.

You call a number from 1 to 10. Your friend now adds to this number any
number from 1 to 10. Then it is your turn. You both play alternately. The
winner is the one who reaches 100 first. If you always want to win the game,
what will be your strategy or plan?

36+8=44

Observe the multiplication fact illustrated by the following diagrams
(Fig 2.1).

o0 o0 (00 @

Count the number °o 0 o 0 ) o0 IR
of dots in Fig 2.1 (a) eeo 00 |00 00 ee e eoe
) ) ) ) IR

and Fig 2.1 (b). What
do you get? The (a) ' (b)
number of dots is the Fig 2.1
same. In Fig 2.1 (a), we have 2 x 3 dots in each box. So, the total number
of dots is (2 x 3) x 4 = 24.

In Fig 2.1 (b), each box has 3 x 4 dots, so in all there are 2 x (3 x 4) = 24 dots.
Thus, (2 X 3) x4 =2 % (3 x 4). Similarly, you can see that (3 x 5) x4 =3 x (5 x4)

Try this for (5§ x6) x 2 and 5 x (6 X 2); (3 x6) x4 and 3 x (6 x 4).

This is associative property for multiplication of whole numbers.
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Think on and find : =
Which is easier and why? \wa&}
(@) (6x5)x3 or 6x(5x3) “ﬁ
(b) (9 x4)x 25 or 9 x (4 x25) .

I

Example 2 : Find 14 + 17 + 6 in two ways.

Solution : (14 + 17) + 6 =31 + 6 = 37,
14+17+6=144+6+17=(14+6)+17=20+17 =37

Here, you have used a combination of associative and commutative properties I
for addition.

Do you think using the commutative and the associative property has made
the calculation easier?

The associative property of TI’)’ These Q
multiplication is very useful in the Find:7+18+13;16+ 12 +4
following types of sums.
Example 3 : Find 12 x 35.
Solution : 12 x 35 =(6 x2) x 35 =6 x (2 x 35) = 6 x 70 = 420.
In the above example, we have used associativity to get the advantage of
multiplying the smallest even number by a multiple of 5.
Example 4 : Find 8 x 1769 x 125 Try These Q)
Solution : 8 x 1769 x 125 = 8 x 125 x 1769 Find :

25 x 8358 x4 ;
(What property do you use here?) 625 x 3759 x 8
= (8 x 125) x 1769
= 1000 x 1769 = 17,69,000.

Think, discuss and write
Is(16+4)+2=16+ 4 +2)?
Is there an associative property for division? No.
Discuss with your friends. Think of (28 + 14) + 2 and 28 + (14 + 2). S

0 1NIS

Distributivity of multiplication over addition

Take a graph paper of size 6 cm by 8 cm having squares of size 1 cm x 1 cm.
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How many squares do you have in all?

Is the number 6 x 8?

Now cut the sheet into two pieces of sizes 6 cm by 5 cm and 6 cm by 3 cm, as

shown in the figure.

Number of squares : [sit 6 x 5?7  Number of squares : Is it 6 x 3?

In all, how many squares are there in both the pieces?
Isit (6 x5)+ (6 x 3)? Does it mean that 6 x 8 = (6 X 5) + (6 x 3)?

But, 6 x 8 =6 x (5 + 3)

Does this show that 6 X (5 +3) = (6 X 5) + (6 x 3)?
Similarly, you will find that 2 x 3+ 5)=(2x3)+ (2 x5)

This is known as distributivity of multiplication over addition.

find using distributivity : 4 X (5+8) ;6 X (7+9); 7x (11 +9).

Think, discuss and write

Observe the following multiplication and discuss whether we use here the

idea of distributivity of multiplication over addition.

425
x136
2550
12750
42500

57800

T T T

425 x 6 (multiplication by 6 ones)
425 x 30 (multiplication by 3 tens)
425 x 100  (multiplication by 1 hundred)

425 % (6 + 30 + 100)
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Example 5 : The school canteen charges ¥ 20 for lunch and ¥ 4 for milk for
each day. How much money do you spend in 5 days on these things?

Solution : This can be found by two methods.

Method 1: Find the amount for lunch for 5 days.
Find the amount for milk for 5 days.
Then addi.e.
Costof lunch =5 x 20 =% 100
Costofmilk =5x 4=%20
Total cost =3 (100 + 20) =% 120

Method 2 : Find the total amount for one day.
Then multiply it by 5 1.e.
Cost of (lunch + milk) for one day =% (20 + 4)
Cost for S days =35 x (20+4)=3 (5 x24)
=3 120.
The example shows that
S5x20+4)=(5x%x20)+(5x4)
This is the principle of distributivity of multiplication over addition.

Example 6 : Find 12 x 35 using distributivity.

Solution : 12 x 35 =12 x (30 + 5) T;Y d";g—seégl o
—12%30+12%5 ind 15 68; 17 x 23;
=360 + 60 = 420 69 x 78 + 22 x 69 using

distributive property.
Example 7 : Simplify: 126 x 55 + 126 x 45
Solution : 126 x 55 + 126 x 45 = 126 x (55 + 45)
= 126 x 100
= 12600.

Identity (for addition and multiplication)

How is the collection of whole numbers different [ 2| o [ 2 | 7
from the collection of natural numbers? It is just

o . 50+ 0| = 5
the presence of 'zero' in the collection of whole
numbers. This number 'zero' has a special role in O]+ 15| =115
addition. The following table will help you guess | O | + |26 | = | 26
the role. 0] +1..... = | e

When you add zero to any whole number what

e N
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It is the same whole number again! Zero is called an identity for addition
of whole numbers or additive identity for whole numbers.

Zero has a special role in multiplication too. Any number when multiplied
by zero becomes zero!
For example, observe the pattern :

5x6=30

5x5=25 Observe how the products decrease.

5x4=20 Do you see a pattern?

5x3=15 Can you guess the last step?

Sx2=.. Is this pattern true for other whole numbers also?

LL:,;:;

¢

Sx1l=.. Try doing this with two different whole numbers.

5x0=7?

You came across an additive identity for whole
numbers. A number remains unchanged when added
to zero. Similar is the case for a multiplicative
identity for whole numbers. Observe this table.

You are right. 1 is the identity for multiplication
of whole numbers or multiplicative identity for
whole numbers.

|
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EXERCISE 2.2

1. Find the sum by suitable rearrangement:
(a) 837 + 208 + 363 (b) 1962 + 453 + 1538 + 647
2. Find the product by suitable rearrangement:
(a) 2x 1768 x 50 (b) 4x166x25 (c) 8x291x125
(d) 625 x279 x 16 (e) 285x5x60 (f) 125 x40 x 8 x 25
3. Find the value of the following:
(@ 297 x17+297x 3 (b) 54279 x 92 + 8 x 54279
(c) 81265 x 169 — 81265 x 69 (d) 3845 x5 x 782 + 769 x 25 x 218
4. Find the product using suitable properties.
(@) 738 x 103 (b) 854 x 102 (c) 2581008 (d) 1005 x 168

5. Ataxidriver 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 ¥ 44 per litre, how much did
he spend in all on petrol?
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6. A vendor supplies 32 litres of milk to a hotel in the morning and 68
litres of milk in the evening. If the milk costs Rs 15 per litre, how
much money is due to the vendor per day?

7. Match the following:

(1) 425 x136=425 % (6+ 30 +100) (@) Commutativity under

multiplication.
() 2x49x50=2x50x49 (b) Commutativity under addition.
(111) 80 + 2005 + 20 = 80 + 20 + 2005 (c) Distributivity of multiplication I

over addition.

2.5 Patterns in Whole Numbers

We shall try to 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.

e Every number can be arranged as a line;

The number 2 is shown as o o
The number 3 is shown as e o o
and so on.

e Some numbers can be shown also as rectangles.
For example,

The number 6 can be shown as e o o
a rectangle. Note there are 2 °
rows and 3 columns.

e Some numbers like 4 or 9 can also be arranged as squares;

. o LI )
4—>.. O——> o 0o o
LI )

e Some numbers can also be arranged as triangles.

For example, |

3/ . . 6 —>

Note that the triangle should have its two sides equal. The number of dots
in the rows starting from the bottom row should be like 4, 3, 2, 1.

The top row should always have 1 dot.
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Now, complete the table :

Number| Line |Rectangle| Square | Triangle
2 Yes No No No
3 Yes No No Yes
4 Yes Yes Yes No
5 Yes No No No
6
7
8
9
10
11
12
13
Try These )
1. Which numbers can be shown only as a line?
2. 'Which can be shown as squares?
3. Which can be shown as rectangles?
4. Write down the first seven numbers that can be arranged as triangles,

e.g. 3,6, ...
5. Some numbers can be shown by two rectangles, for example,

e o 00 e 06 0 00 0
12% e e 00 (r ® e 0 00 o

® o o o

3x4 2x6

Give at least five other such examples.

Patterns Observation

Observation of patterns can guide you in simplifying processes. Study the
following:

(a) 117 + 9
(b) 117 -9

126
108

117+ 10 -1
117-10 +1

127 -1
107 + 1
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(c) 117 + 99 117+100-1= 217-1 = 216
(d) 117 - 99 117-100+1= 17+1 = 18

Does this pattern help you to add or subtract numbers of the form
9,99, 999,...7
Here is one more pattern :

(@) 84 x9 =84 x(10-1) (b) 84 x99 =284 x(100-1)
(c) 84 x999 =84 x (1000 — 1)

Do you find a shortcut to multiply a number by numbers of the form I
9,99, 999,...7

Such shortcuts enable you to do sums verbally.
The following pattern suggests a way of multiplying a number by 5 or 25
or 125. (You can think of extending it further).

, 10 960 . 100 9600
(i) 96x5=96x — =— =480 (ii) 96x25=96x — = —— = 2400
27 2 4 4
1000 96000
(iii) 96 x 125 = 96 x —— = —— =12000...

What does the pattern that follows suggest?

10
(1) 64x5=64><?=32x10=320><1

30
(i) 64 15=64x — =32x30=320x3

50
(iii)64x25=64><7:32x50=320x5

70
(iv) 64x35=64x7=32x70=320x7 .......

EXERCISE 2.3

1. Which of the following will not represent zero: ]
0 10 10
(@ 1+0 (by 0x0 (©) 5 (d) S

2. If the product of two whole numbers is zero, can we say that one or both of them will
be zero? Justify through examples.
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3. Ifthe product of two whole numbers is 1, can we say that one or both of them will be
1? Justify through examples.
4. Find using distributive property :
(a) 728 x 101 (b) 5437 x 1001 (c) 824 x 25 (d) 4275 x 125 (e) 504 x 35
5. Study the pattern :
Ix8+1 =9 1234 x 8 +4 =9876
12x8+2 =98 12345 x 8 +5 =98765
123 x 8 + 3 =987
Write the next two steps. Can you say how the pattern works?
(Hint: 12345 =11111+ 1111 + 111 + 11 + 1).

What have we discussed?

1. Thenumbers 1, 2, 3,... which we use for counting are known as natural numbers.

2. Ifyouadd 1 to a natural number, we get its successor. If you subtract 1 from a natural
number, you get its predecessor.

3. Every natural number has a successor. Every natural number except 1 has a predecessor.

4. If we add the number zero to the collection of natural numbers, we get the collection of
whole numbers. Thus, the numbers 0, 1, 2, 3,... form the collection of whole numbers.

5. Every whole number has a successor. Every whole number except zero has a
predecessor.

6. All natural numbers are whole numbers, but all whole numbers are not natural
numbers.

7. We take a line, mark a point on it and label it 0. We then mark out points to the right
of 0, atequal intervals. Label them as 1, 2, 3,.... Thus, we have a number line with the
whole numbers represented on it. We can easily perform the number operations of
addition, subtraction and multiplication on the number line.

8. Addition corresponds to moving to the right on the number line, whereas subtraction
corresponds to moving to the left. Multiplication corresponds to making jumps of
equal distance starting from zero.

9. Adding two whole numbers always gives a whole number. Similarly, multiplying two
whole numbers always gives a whole number. We say that whole numbers are closed
under addition and also under multiplication. However, whole numbers are not closed
under subtraction and under division.

10. Division by zero is not defined.
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Zerois the identity for addition of whole numbers. The whole number 1 is the identity
for multiplication of whole numbers.

You can add two whole numbers in any order. You can multiply two whole numbers in
any order. We say that addition and multiplication are commutative for whole numbers.

Addition and multiplication, both, are associative for whole numbers.
Multiplication is distributive over addition for whole numbers.

Commutativity, associativity and distributivity properties of whole numbers are useful
in simplifying calculations and we use them without being aware of them.

Patterns with numbers are not only interesting, but are useful especially for verbal
calculations and help us to understand properties of numbers better.



Playing with
Numbers
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=
=B Introduction
o _§ Ramesh has 6 marbles with him. He wants to arrange them in rows in such a way
_§ that each row has the same number of marbles. He arranges them in the following
=5 ways and matches the total number of marbles. .
" E (i) 1 marble in each row °
g Number of rows =6 °
% = Total number of marbles =1x6=6 °
E °
© = o
E (i1) 2 marbles in each row
= Number of rows =3 o o
°E Total number of marbles =2x3=6 o o
= . (I
B (i11) 3 marbles in each row
= Number of rows =2 e o o
£ Total number of marbles =3x2=6 e o o
= _E (iv) He could not think of any arrangement in which each row had 4 marbles or
= i S marbles. So, the only possible arrangement left was with all the 6 marbles
= in a row.
Number of rows =1 eoco00
Total number of marbles =6x1=6

From these calculations Ramesh observes that 6 can be written as a product
of two numbers in different ways as

6=1x6; 6=2x3; 6=3x%x2; 6=6x1
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From 6 =2 x 3 it can be said that 2 and 3 exactly divide 6. So, 2 and 3 are
exact divisors of 6. From the other product 6 = 1 x 6, the exact divisors of 6 are

found to be 1 and 6.
Thus, 1, 2, 3 and 6 are exact divisors of 6. They are called the factors of 6.
Try arranging 18 marbles in rows and find the factors of 18.

3.2 Factors and Multiples

Mary wants to find those numbers which exactly divide 4. She divides 4 by
numbers less than 4 this way.

1) 4 4 2) 4 (2 3) 41 4) 4 (1
4 4 -3 4
0 0 1 0

Quotientis 4  Quotient is 2 Quotient is 1 Quotient is 1

Remainder is 0 Remainderis 0 Remainder is 1 Remainder is 0
4=1x4 4=2x2 4=4x1

She finds that the number 4 can be written as: 4 =1 x 4; 4 =2 x 2;
4 =4 x 1 and knows that the numbers 1, 2 and 4 are exact divisors of 4.
These numbers are called factors of 4.
A factor of a number is an exact divisor of that number.

Observe each of the factors of 4 is less than or equal to 4.

‘[T]| Game-1: This is a game to be played by two persons say A and B. Itis

about spotting factors.

It requires 50 pieces of cards numbered 1 to 50.
Arrange the cards on the table like this.

1 2 3 4 5 6 7
8 9 10 11 12 13 14
15 16 17 18 19| [20] |21
2| (23 24| |25 26| |27 28
29 |30 31 32 33 34 35
36| |37 38 39| |40 |41 42
43| |a4| 45| |46| [47| |48] |49] |50
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Steps
(a) Decide who plays first, A or B.

(b) Let A play first. He picks up a card from the table, and keeps it with him.
Suppose the card has number 28 on it.

(c) Player B then picks up all those cards having numbers which are factors of
the number on A’s card (i.e. 28), and puts them in a pile near him.

(d) Player B then picks up a card from the table and keeps it with him. From the

g_é cards that are left, A picks up all those cards whose numbers are factors of
= B the number on B’s card. A puts them on the previous card that he collected.
- —E (e) The game continues like this until all the cards are used up.

= (f) A will add up the numbers on the cards that he has collected. B too will do
w £ the same with his cards. The player with greater sum will be the winner.
E The game can be made more interesting by increasing the number of cards.
i % Play this game with your friend. Can you find some way to win the game?
B When we write a number 20 as 20 =4 x 5, we say 4 :
B = and 5 are factors of 20. We also say that 20 is a multiple multiple
.= of 4 and 5. T
= The representation 24 =2 x 12 shows that 2 and 12 4 x 5=20
% E are factors of 24, whereas 24 is a multiple of 2 and 12. VN
4= We can say that a number is a multiple of each of its factor factor
L S factors
—% Let us now see some interesting facts about factors and Try These ‘Q\
o = multiples. Find the possible
B . factors of 45, 30
_E (a) Collect a number of wooden/paper strips of length 3 and 36
o= units each. ’
L E (b) Join them end to end as shown in the following [737] 3
=8 figure.
- E The length of the strip at the top is 3 =1 x 3 units. 3136
fm—_é The length of the strip below itis 3 +3=6units. | 3 | 3 | 3
= % Also, 6 =2 x 3. The length of the next stripis3+3+ | 3 | 3 | 3 12
= 3 =9 units, and 9 =3 x 3. Continuing this way we 373 [ 3 31 15
= can express the other lengths as,
£= 12=4x3; 15=5x%x3

We say that the numbers 3, 6, 9, 12, 15 are multiples of 3.

The list of multiples of 3 can be continued as 18, 21, 24, ...

Each of these multiples is greater than or equal to 3.

The multiples of the number 4 are 4, 8, 12, 16, 20, 24, ...

The list is endless. Each of these numbers is greater than or equal to 4.
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Let us see what we conclude about factors and multiples:

1. Isthere any number which occurs as a factor of every number ? Yes. Itis 1.
For example 6 =1 x 6, 18 = 1 x 18 and so on. Check it for a few more
numbers.

We say 1is a factor of every number.

2. Can7be afactor of itself ? Yes. You can write 7 as 7=7 x 1. What about 10?

and 15?.

You will find that every number can be expressed in this way.
We say that every number is a factor of itself. _____

3. What are the factors of 16? They are 1, 2, 4, 8, 16. Out of these factors do
you find any factor which does not divide 16? Try it for 20; 36.

You will find that every factor of a number is an exact divisor of
that number.
4. What are the factors of 34? They are 1, 2, 17 and 34 itself. Out of these
which is the greatest factor? It is 34 itself.
The other factors 1, 2 and 17 are less than 34. Try to check this for 64,
81 and 56.
We say that every factor is less than or equal to the given number.
5. The number 76 has 5 factors. How many factors does 136 or 96 have? You
will find that you are able to count the number of factors of each of these.

Even if the numbers are as large as 10576, 25642 etc. or larger, you
can still count the number of factors of such numbers, (though you may
find it difficult to factorise such numbers).

We say that number of factors of a given number are finite.

6. What are the multiples of 7? Obviously, 7, 14, 21, 28,... You will find that
each of these multiples is greater than or equal to 7. Will it happen with
each number? Check this for the multiples of 6, 9 and 10.

We find that every multiple of a number is greater than or equal to
that number.

7. Write the multiples of 5. They are 5, 10, 15, 20, ... Do you think this
list will end anywhere? No! The list is endless. Try it with multiples of B
6,7 etc.

We find that the number of multiples of a given number is infinite.

8. Can 7 be amultiple of itself ? Yes, because 7 =7x1. Will it be true for other
numbers also? Try it with 3, 12 and 16.

You will find that every number is a multiple of itself.
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The factors of 6 are 1, 2, 3 and 6. Also, 1+2+43+6 =12 =2 x 6. We find that
the sum of the factors of 6 is twice the number 6. All the factors of 28 are 1, 2,
4,7, 14 and 28. Adding these we have, 1 +2+4+7+ 14 +28 =56 =2 x 28.

The sum of the factors of 28 is equal to twice the number 28.

A number for which sum of all its factors is equal to twice the number is
called a perfect number. The numbers 6 and 28 are perfect numbers.

Is 10 a perfect number?

Example 1 : Write all the factors of 68.
Solution : We note that

68 =1 x 68 68 =2 x 34

68 =4x17 68 =17 x4

Stop here, because 4 and 17 have occurred earlier.
Thus, all the factors of 68 are 1, 2,4, 17, 34 and 68.

Example 2 : Find the factors of 36.

Solution : 36 =1 x 36 36=2x18 36=3x12
36=4x9 36=6x6
Stop here, because both the factors (6) are same. Thus, the factors are 1, 2,
3,4,6,9,12, 18 and 36.

Example 3 : Write first five multiples of 6.

Solution : The required multiples are: 6x1=6, 6x2 = 12, 6x3 = 18, 6x4 =24,
6x5=301.e. 6, 12, 18, 24 and 30.

EXERCISE 3.1

1. Write all the factors of the following numbers :
(@ 24 (b) 15 (c) 21
d 27 (e 12 ® 20
@ 18 () 23 @ 36
2. Write first five multiples of :
@ 5 (b) 8 © 9
3. Match the items in column 1 with the items in column 2.

Column 1 Column 2

i 35 (a) Multiple of 8
@ 15 (b) Multiple of 7
(i) 16 (c) Multiple of 70

@iv) 20 (d) Factor of 30
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(v) 25 (e) Factor of 50
() Factor of 20
4. Find all the multiples of 9 upto 100.

3.3 Prime and Composite Numbers

‘We are now familiar with the factors of a number. Observe the number of factors
of a few numbers arranged in this table.

Numbers Factors Number of Factors —
1 1 1
2 1,2 2
3 1,3 2
4 1,2, 4 3
5 1,5 2
6 1,2,3,6 4
7 1,7 2
8 1,2,4,8 4
9 1,3,9 3
10 1,2,5,10 4
11 1,11 2
12 1,2,3,4,6,12 6

We find that (a) The number 1 has only one factor (i.e. itself ).

(b) There are numbers, having exactly two factors 1 and the number itself. Such
number are 2, 3, 5,7, 11 etc. These numbers are prime numbers.
The numbers other than 1 whose only factors are 1 and the number itself
are called Prime numbers.
Try to find some more prime numbers other than these.

(c) There are numbers having more than two factors like 4, 6, 8,9, 10 and so on.
These numbers are composite numbers. [ ]
Numbers having more than two factors are
1 is neither a prime nor|  called Composite numbers.
a composite number. Is 15 a composite number? Why? What about
18?257
Without actually checking the factors of a number, we can find prime
numbers from 1 to 100 with an easier method. This method was given by a
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Greek Mathematician Eratosthenes, in the third century B.C. Let us see the
method. List all numbers from 1 to 100, as shown below.

® ® 6 x & x @

2x@@zE®RE
REXIRIERE
2ODOOEO®
FRARRAE SRS R
FXXKXZRERR
P2 XDEODRB®
ERXIERLRR ™
E@D2r @z 2®B®x
XEEITLRERE

REXTRXTEXRX

Step 1: Cross out 1 because it is not a prime number.

Step 2 : Encircle 2, cross out all the multiples of 2, other than 2 itself, i.e. 4, 6,
8 and so on.

Step 3 : You will find that the next uncrossed number is 3. Encircle 3 and cross
out all the multiples of 3, other than 3 itself.

Step 4 : The next uncrossed number is 5. Encircle 5 and cross out all the multiples
of 5 other than 5 itself.

Step 5 : Continue this process till all the Try These O

numbers in the list are either encircled or  Qpgerve that 2 x 3 + 1 = 7 is a
crossed out. prime number. Here, 1 has been
All the encircled numbers are prime  added to a multiple of 2 to get a
numbers. All the crossed out numbers, prime number. Can you find
other than 1 are composite numbers. some more numbers of this type?
This method is called the Sieve of

Eratosthenes.

Example 4 : Write all the prime numbers less than 15.

Solution : By observing the Sieve Method, we can easily write the required
prime numbers as 2, 3,5,7, 11 and 13.

even and odd numbers
Do you observe any pattern in the numbers 2, 4, 6, 8, 10, 12, 14, ...? You will
find that each of them is a multiple of 2.

These are called even numbers. The rest of the numbers 1, 3,5, 7,9, 11,...
are called odd numbers.
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You can verify that a two digit number or a three digit number is even or not.
How will you know whether a number like 756482 is even? By dividing it by 2.
Will it not be tedious?

We say that a number with 0, 2, 4, 6, 8 at the ones place is an even number.
So, 350, 4862, 59246 are even numbers. The numbers 457, 2359, 8231 are all
odd. Let us try to find some interesting facts:

(a) Which is the smallest even number? It is 2. Which is the smallest prime
number? Itis again 2.
Thus, 2 is the smallest prime number which is even. I

(b) The other prime numbers are 3,5, 7, 11, 13, ... . Do you find any even number
in this list? Of course not, they are all odd.
Thus, we can say that every prime number except 2 is odd.

EXERCISE 3.2

1. Whatis the sum of any two (a) Odd numbers? (b) Even numbers?
2. State whether the following statements are True or False:

(a) The sum of three odd numbers is even.

(b) The sum of two odd numbers and one even number is even.
(c) The product of three odd numbers is odd.

(d) If an even number is divided by 2, the quotient is always odd.
(e) All prime numbers are odd.

(f) Prime numbers do not have any factors.

(2) Sum of two prime numbers is always even.

(h) 2isthe only even prime number.

(i) All even numbers are composite numbers.

() The product of two even numbers is always even.

3. The numbers 13 and 31 are prime numbers. Both these numbers have same digits 1
and 3. Find such pairs of prime numbers upto 100.

4. Write down separately the prime and composite numbers less than 20.
5. Whatis the greatest prime number between 1 and 10?
6. Express the following as the sum of two odd primes.
(@) 44 (b) 36 (c) 24 (d) 18 I
7. Give three pairs of prime numbers whose difference is 2.
[Remark : Two prime numbers whose difference is 2 are called twin primes].
8. Which of the following numbers are prime?
(@ 23 (b) 51 (c) 37 (d) 26

9. Write seven consecutive composite numbers less than 100 so that there is no prime

number between them.
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10. Express each of the following numbers as the sum of three odd primes:
(@ 21 ()31 (c) 53 (d) 61
11. Write five pairs of prime numbers less than 20 whose sum is divisible by 5.
(Hint : 3+7=10)
12. Fill in the blanks :
(a) A number which has only two factors is called a
(b) A number which has more than two factors is called a
(¢) 1isneither nor
(d) The smallest prime number is

(e) The smallest composite number is
(f) The smallest even number is

3.4 Tests for Divisibility of Numbers

Is the number 38 divisible by 2? by 4? by 5?

By actually dividing 38 by these numbers we find that it is divisible by 2 but
not by 4 and by 5.

Let us see whether we can find a pattern that can tell us whether a number is

divisible by 2, 3,4,5,6, 8,9, 10 or 11. Do you think such patterns can be easily
seen?
Divisibility by 10 : Charu was looking at the multiples of
10. The multiples are 10, 20, 30, 40, 50, 60, ... . She found
something common in these numbers. Can you tell what?
Each of these numbers has 0 in the ones place.

She thought of some more numbers with O at ones place
like 100, 1000, 3200, 7010. She also found that all such
numbers are divisible by 10.

She finds that if a number has 0 in the ones place then it is divisible by 10.

Can you find out the divisibility rule for 100?

Divisibility by 5 : Mani found some interesting pattern in the numbers 5, 10,
15, 20, 25, 30, 35, ... Can you tell the pattern? Look at the units place. All these
numbers have either O or 5 in their ones place. We know that these numbers are
divisible by 5.

Mani took up some more numbers that are divisible by 5, like 105, 215,
6205, 3500. Again these numbers have either O or 5 in their ones places.

He tried to divide the numbers 23, 56, 97 by 5. Will he be able to do that?
Check it. He observes that a number which has either 0 or 5 in its ones
place is divisible by 5, other numbers leave a remainder.

Is 1750125 divisible 5?

Divisibility by 2 : Charu observes a few multiples of 2 to be 10, 12, 14, 16...
and also numbers like 2410, 4356, 1358, 2972, 5974. She finds some pattern
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in the ones place of these numbers. Can you tell that? These numbers have only
the digits 0, 2, 4, 6, 8 in the ones place.

She divides these numbers by 2 and gets remainder 0.

She also finds that the numbers 2467, 4829 are not divisible by 2. These
numbers do not have 0, 2, 4, 6 or 8 in their ones place.

Looking at these observations she concludes that a number is divisible by
2 if it has any of the digits 0, 2, 4, 6 or 8 in its ones place.

Divisibility by 3 : Are the numbers 21, 27, 36, 54, 219 divisible by 3? Yes,
they are. I

Are the numbers 25, 37, 260 divisible by 3? No.

Can you see any pattern in the ones place? We cannot, because numbers
with the same digit in the ones places can be divisible by 3, like 27, or may not
be divisible by 3 like 17, 37. Let us now try to add the digits of 21, 36, 54 and
219. Do you observe anything special ? 2+1=3, 3+6=9, 5+4=9, 2+1+9=12.
All these additions are divisible by 3.

Add the digits in 25, 37, 260. We get 2+5=7, 3+7=10, 2+6+0 = 8.

These are not divisible by 3.

We say that if the sum of the digits is a multiple of 3, then the number is
divisible by 3.

Is 7221 divisible by 3?

" Divisibility by 6 : Can you identify a number which is divisible
by both 2 and 3? One such number is 18. Will 18 be divisible by
2x3=67 Yes, it is.

Find some more numbers like 18 and check if they are divisible
by 6 also.

Can you quickly think of a number which is divisible by 2 but not
by 3?

Now for a number divisible by 3 but not by 2, one example is 27.
Is 27 divisible by 6? No. Try to find numbers like 27.

From these observations we conclude that if a number is
divisible by 2 and 3 both then it is divisible by 6 also.

Divisibility by 4 : Can you quickly give five 3-digit numbers divisible by
4?7 One such number is 212. Think of such 4-digit numbers. One example is I
1936.

Observe the number formed by the ones and tens places of 212. It is 12;
which is divisible by 4. For 1936 it is 36, again divisible by 4.

Try the exercise with other such numbers, for example with 4612; 3516;
9532.

Is the number 286 divisible by 4? No. Is 86 divisible by 4? No.

So, we see that a number with 3 or more digits is divisible by 4 if the
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number formed by its last two digits (i.e. ones and tens) is divisible by 4.
Check this rule by taking ten more examples.
Divisibility for 1 or 2 digit numbers by 4 has to be checked by actual division.

Divisibility by 8 : Are the numbers 1000, 2104, 1416 divisible by 8?
You can check that they are divisible by 8. Let us try to see the pattern.
Look at the digits at ones, tens and hundreds place of these numbers. These
are 000, 104 and 416 respectively. These too are divisible by 8. Find some more
numbers in which the number formed by the digits at units, tens and hundreds

3—2 place (i.e. last 3 digits) is divisible by 8. For example, 9216, 8216, 7216, 10216,
= -::: 9995216 etc. You will find that the numbers themselves are divisible by 8.
- We find that a number with 4 or more digits is divisible by 8, if the
E number formed by the last three digits is divisible by 8.
H= Is 73512 divisible by 8?
_E The divisibility for numbers with 1, 2 or 3 digits by 8 has to be checked by
= actual division.
-g Divisibility by 9 : The multiples of 9 are 9, 18, 27, 36, 45, 54,... There are
= = other numbers like 4608, 5283 that are also divisible by 9.
5 _E Do you find any pattern when the digits of these numbers are added?
= 1+8=9,2+7=9,346=9,4+5=9
= 4+6+0+8=18,5+2+8+3=18
E All these sums are also divisible by 9.
w Is the number 758 divisible by 9?
£ No. The sum of its digits 7 + 5 + 8 = 20 is also not divisible by 9.
= E These observations lead us to say that if the sum of the digits of a number
+= is divisible by 9, then the number itself is divisible by 9.
E Divisibility by 11 : The numbers 308, 1331 and 61809 are all divisible by 11.
= We form a table and see if the digits in these numbers lead us to some pattern.
% Number Sum of the digits | Sum of the digits Difference
= (at odd places) (at even places)
= from the right from the right
E| 308 8+3=11 0 11-0=11
= 1331 1+3=4 3+1=4 4-4=0
= 61809 9+8+6=23 0+1=1 23-1=22

We observe that in each case the difference is either O or divisible by 11. All
these numbers are also divisible by 11.

For the number 5081, the difference of the digits is (5+8) — (1+0) = 12
which is not divisible by 11. The number 5081 is also not divisible by 11.
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Thus, to check the divisibility of a number by 11, the rule is, find the
difference between the sum of the digits at odd places (from the right)
and the sum of the digits at even places (from the right) of the number.
If the difference is either 0 or divisible by 11, then the number is
divisible by 11.

EXERCISE 3.3

1. Using divisibility tests, determine which of the following numbers are divisible by 2;
by 3; by 4; by 5; by 6; by 8; by 9; by 10 ; by 11 (say, yes or no):

Number Divisible by

128 Yes | No [ Yes | No | No [Yes | No | No [ No
990 | e | e e ] e e e e ] e [
1586 | oo | e | e | e e e | e o e
275 | e | e | e e e ] e e ]
6686 | ... | o | oo | | e e ] e e ]
639210 | .oooo | eeeee | | e | e e e ] e [ e
429714 | oo | e | | e | e e e e [
2856 | oo | e | | e e e e ] e [
3060 | oo | e [ | e | e e e ] e [
406839 | ... | oo | oo | e | e e ] e e ]

2. Using divisibility tests, determine which of the following numbers are divisible by
4; by 8:

(a) 572 (b) 726352 (c) 5500 (d) 6000 (e) 12159
) 14560 (g) 21084  (h) 31795072 (1) 1700 (G) 2150

3. Usingdivisibility tests, determine which of following numbers are divisible by 6:
(a) 297144 (b) 1258 (c) 4335 (d) 61233 (e) 901352

() 438750 (g) 1790184 (h) 12583 1 639210 () 17852

4. Using divisibility tests, determine which of the following numbers are divisible by 11:
(a) 5445 (b) 10824  (c) 7138965  (d) 70169308 (e) 10000001
® 901153

5. Write the smallest digit and the greatest digit in the blank space of each of the following
numbers so that the number formed is divisible by 3 :

v
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6. Write a digitin the blank space of each of the following numbers so that the number
formed is divisible by 11 :
(@ 92 __ 389 (b) 8__9484

3.5 Common Factors and Common Multiples

Observe the factors of some numbers taken in pairs.

(a) What are the factors of 4 and 18? TI’)’ These Q
The factors of 4 are 1, 2 and 4. Find the common factors of
The factors of 18 are 1, 2, 3, 6,9 and 18. (2) 8,20 (©)9, 15
The numbers 1 and 2 are the factors of both 4 and 18.
They are the common factors of 4 and 18.

(b) What are the common factors of 4 and 15?

These two numbers have only 1 as the common factor.
What about 7 and 16?

Two numbers having only 1 as a common factor are called co-prime
numbers. Thus, 4 and 15 are co-prime numbers.

Are 7 and 15, 12 and 49, 18 and 23 co-prime numbers?

(c) Can we find the common factors of 4, 12 and 16?
Factors of 4 are 1, 2 and 4.
Factors of 12 are 1, 2, 3,4, 6 and 12.
Factors of 16 are 1, 2, 4, 8 and 16.
Clearly, 1, 2 and 4 are the common factors of 4, 12, and 16.
Find the common factors of (a) 8, 12, 20 (b) 9, 15, 21.

Let us now look at the multiples of more than one number taken at a time.
(a) What are the multiples of 4 and 6?
The multiples of 4 are 4, 8, 12, 16, 20, 24, ... (write a few more)
The multiples of 6 are 6, 12, 18, 24, 30, 36, ... (write a few more)
Out of these, are there any numbers which occur in both the lists?
We observe that 12, 24, 36, ... are multiples of both 4 and 6.
Can you write a few more?
They are called the common multiples of 4 and 6.
(b) Find the common multiples of 3, 5 and 6.
Multiples of 3 are 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36, ...
Multiples of 5 are 5, 10, 15, 20, 25, 30, 35, ...
Multiples of 6 are 6, 12, 18, 24, 30, ...
Common multiples of 3, 5 and 6 are 30, 60, ...
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Write a few more common multiples of 3, 5 and 6.
Example 5 : Find the common factors of 75, 60 and 210.

Solution : Factors of 75 are 1, 3, 5, 15, 25 and 75.
Factorsof 60 are 1, 2, 3,4, 5, 6, 10, 12, 15, 30 and 60.
Factorsof 210 are 1,2, 3,5,6,7, 10, 14, 15, 21, 30, 35, 42, 70, 105 and 210.
Thus, common factors of 75, 60 and 210 are 1, 3, 5 and 15.

Example 6 : Find the common multiples of 3,4 and 9.
Solution : Multiples of 3 are 3, 6,9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 42, |
45,48, ....

Multiples of 4 are 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48,...

Multiples of 9 are 9, 18, 27, 36, 45, 54, 63,72, 81, ...

Clearly, common multiples of 3, 4 and 9 are 36, 72, 108....

EXERCISE 3.4

1. Find the common factors of :
(@) 20and 28 (b) 15 and 25 (¢) 35and50 (d) 56 .and 120
2. Find the common factors of :
(@) 4,8and 12 (b) 5,15 and 25
3. Find first three common multiples of :
(a) 6and 8 (b) 12 and 18
4. Write all the numbers less than 100 which are common multiples of 3 and 4.
5. Which of the following numbers are co-prime?
(@) 18 and 35 (b) 15 and 37 (¢) 30and 415
(d) 17and 68 (e) 216and 215 (f) 8l and 16
6. A number is divisible by both 5 and 12. By which other number will that number be
always divisible?
7. Anumber is divisible by 12. By what other numbers will that number be divisible?

3.6 Some More Divisibility Rules ]

Let us observe a few more rules about the divisibility of numbers.
(1) Canyou give afactor of 18?7 Itis 9. Name a factor of 9? Itis 3. Is 3 a factor
of 187 Yes it is. Take any other factor of 18, say 6. Now, 2 is a factor of 6
and it also divides 18. Check this for the other factors of 18. Consider 24.
It is divisible by 8 and the factors of 8 i.e. 1, 2, 4 and 8 also divide 24.
So, we may say that if a number is divisible by another number then

it is divisible by each of the factors of that number. _
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(i1)

The number 80 is divisible by 4 and 5. It is also divisible by

4 x5=20, and 4 and 5 are co-primes.

Similarly, 60 is divisible by 3 and 5 which are co-primes. 60 is also divisible
by 3x5=15.

If a number is divisible by two co-prime numbers then it is divisible
by their product also.

(i11) The numbers 16 and 20 are both divisible by 4. The number 16 + 20 =36 1s

(iv)

3.7

also divisible by 4. Check this for other pairs of numbers.

Try this for other common divisors of 16 and 20.

If two given numbers are divisible by a number, then their sum is
also divisible by that number.

The numbers 35 and 20 are both divisible by 5. Is their difference
35-20=15 also divisible by 5 ? Try this for other pairs of numbers also.
If two given numbers are divisible by a number, then their difference
is also divisible by that number.

Take different pairs of numbers and check the four rules given above.

Prime Factorisation

When a number is expressed as a product of its factors we say that the number

has

been factorised. Thus, when we write 24 = 3x8, we say that 24 has been

factorised. This is one of the factorisations of 24. The others are :

24 =2 %12 24=4x%x6 24 =3x8
=2x2x%X6 =2x2xX6 =3x2x2x%x2
=2x2x2x%x3 =2x2x2x%x3 =2x2x2x%x3

In all the above factorisations of 24, we ultimately arrive at only one

factorisation 2 x 2 x 2 x 3. In this factorisation the only factors 2 and 3 are
prime numbers. Such a factorisation of a number is called a prime factorisation.

Let us check this for the number 36.

12x2x9 | 13x3x4| 2x2x9 | 2x3%x6 |

| | | |
2x2x3x%x3 | |3><3>|<2><2| 2x2x3x%x3 | |2><3><|2><3|
2x2x3x3| 2x2x3x3|

The prime factorisation of 36 is 2 x 2 x 3 x 3. i.e. the only prime

factorisation of 36.
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Try TheseQ
0 IS Write the prime
Factor tree factorisations of
Choose a Think of afactor ~ Now thinkofa 16, 28, 38.
number and write it  pair say, 90=10x9 factor pair of 10

90 10 = 2x5

Write factor pair of 9 90 90
9=3x3 N N
10 9 10 g
o\ I

Try this for the numbers

(@8 (b) 12 / 90\
10 9

¢ N N

Example 7 : Find the prime factorisation of 980.

Solution : We proceed as follows:

We divide the number 980 by 2, 3, 5, 7 etc. in this order repeatedly so long
as the quotient is divisible by that number.Thus, the prime factorisation of 980
1S2x2x5x7x7.

980
490
245
49
7

1

N 9 N

EXERCISE 3.5

1. Which of the following statements are true? I
(a) If anumber is divisible by 3, it must be divisible by 9.
(b) If anumber is divisible by 9, it must be divisible by 3.
(c) A numberisdivisible by 18, if it is divisible by both 3 and 6.
(d) If anumberis divisible by 9 and 10 both, then it must be divisible by 90.

(e) If twonumbers are co-primes, at least one of them must be prime.

(f) Allnumbers which are divisible by 4 must also be divisible by 8.
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(2) All numbers which are divisible by 8 must also be divisible by 4.
(h) If anumber exactly divides two numbers separately, it must exactly divide their

sum.
(1) If anumber exactly divides the sum of two numbers, it must exactly divide the two
numbers separately.
2. Here are two different factor trees for 60. Write the missing numbers.
(a)
o E 60
= / \
£ d ‘ N v 10\
S E 2 ? 5 ?
o
£ (b)
i S |
= 60
= % / \
£ 30 ?
5 _% B / \ -
~E 2y,
= 2 3. Which factors are not included in the prime factorisation of a composite number?
5 ‘% 4. Write the greatest 4-digit number and express it in terms of its prime factors.
= 5. Write the smallest 5-digit number and express it in the form of its prime factors.
= 6. Find all the prime factors of 1729 and arrange them in ascending order. Now state the
= ﬁE relation, if any; between two consecutive prime factors.
= 7. The product of three consecutive numbers is always divisible by 6. Verify this statement
- i = with the help of some examples.
r_;)_i_- 8. The sum of two consecutive odd numbers is divisible by 4. Verify this statement with
_|§ the help of some examples.
=t i 9. In which of the following expressions, prime factorisation has been done?
= (a) 24=2x3x4 (b) 56 =7x2x2x2
= (€) 70=2x5x7 (d) 54=2%x3x9

10. Determine if 25110 1is divisible by 45.
[Hint : 5 and 9 are co-prime numbers. Test the divisibility of the number by 5 and 9].

11. 18 is divisible by both 2 and 3. It is also divisible by 2 x 3 = 6. Similarly, a number
is divisible by both 4 and 6. Can we say that the number must also be divisible by
4 x 6 =247 If not, give an example to justify your answer.

12. I am the smallest number, having four different prime factors. Can you find me?
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3.8 Highest Common Factor

We can find the common factors of any two numbers. We now try to find the
highest of these common factors.

What are the common factors of 12 and 16? They are 1, 2 and 4.

What is the highest of these common factors? It is 4.

What are the common factors of 20, 28 and 36? They are 1, 2 and 4 and
again 4 is highest of these common factors.
TI’)’ These O The Highest Common Factor

Find the HCF of the following: (HCF) of two or more given

() 24and36 (i) 15,25 and 30 numbers is .the highest (or
(i) 8and 12 (iv) 12, 16 and 28 greatest) of their common factors.

Itis also known as Greatest Common
Divisor (GCD).

The HCF of 20, 28 and 36 can also be found by prime factorisation of these
numbers as follows:

2120 2|28 2136

2010 2014 2118

505 707 309

B B 33

B

Thus, 20—i><i x 5

28=12|x|2| x 7

36=12|x|2[x3 x3

The common factor of 20, 28 and 36 is 2(occuring twice). Thus, HCF of 20,
28 and 361s 2 x 2 =4.

EXERCISE 3.6

1. Find the HCF of the following numbers :

(a) 18,48 (b) 30,42 (c) 18,60 (d) 27, 63
(e) 36, 84 ® 34,102 (g) 70, 105, 175
(h) 91, 112,49 (1) 18,54,81 (G) 12,45,75
2. Whatis the HCF of two consecutive
(a) numbers? (b) evennumbers? (c) odd numbers?
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3. HCF of co-prime numbers 4 and 15 was found as follows by factorisation :

4=2x2and 15 =3 x 5 since there is no common prime factor, so HCF of 4 and 15
1s 0. Is the answer correct? If not, what is the correct HCF?

3.9 Lowest Common Multiple

What are the common multiples of 4 and 6? They are 12, 24, 36, ... . Which is
the lowest of these? It is 12. We say that lowest common multiple of 4 and 6 is
12. It is the smallest number that both the numbers are factors of this number.

The Lowest Common Multiple (LCM) of two or more given numbers is
the lowest (or smallest or least) of their common multiples.

What will be the LCM of 8 and 12?7 4 and 9? 6 and 9?

Example 8 : Find the LCM of 12 and 18.

Solution : We know that common multiples of 12 and 18 are 36, 72, 108 etc.
The lowest of these is 36. Let us see another method to find LCM of two
numbers.

The prime factorisations of 12 and 18 are :

12=2x2x3; 18=2x3x%x3

In these prime factorisations, the maximum number of times the prime
factor 2 occurs is two; this happens for 12. Similarly, the maximum number
of times the factor 3 occurs is two; this happens for 18. The LCM of the two
numbers is the product of the prime factors counted the maximum number of
times they occur in any of the numbers. Thus, in this case LCM =2 x 2 x 3 x
3 =36.
Example 9 : Find the LCM of 24 and 90.
Solution : The prime factorisations of 24 and 90 are:
24=2x%x2x2x%x3; 90=2x3%x3x5

In these prime factorisations the maximum number of times the prime factor
2 occurs is three; this happens for 24. Similarly, the maximum number of times
the prime factor 3 occurs is two; this happens for 90. The prime factor 5 occurs
only once in 90.

Thus, LCM=(2x2x2)x(3%x3)x5=360

Example 10 : Find the LCM of 40, 48 and 45.
Solution : The prime factorisations of 40, 48 and 45 are;

40=2x%x2x2x5

48 =2x2x2x%x2x%x3

45 =3x3x5

The prime factor 2 appears maximum number of four times in the prime
factorisation of 48, the prime factor 3 occurs maximum number of two times
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