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NATURAL NUMBERS
In earlier classes, we have been dealing with counting numbers 1, 2, 3, 4, . etc, These
counting numbers are called natural numbers. The smallest natural number is 1.
MNatural numbers are used in many differenl contexts and in many wayvs, Natural
numbers help us in counting cuncrete objevts. We can count objects in large numbers.
For exampile, the number of studonts of your school, the number of people of vour
city (town or village). As the process of conmbing is endless, there is no largest natural
number,

Digits or ligures )
Any number (howsoever large) can be written with the use of len symbaols 0, 1, 2, 3, 4,
B, 6, 7, 8 and 9. Fach of these symbuols is called a digit or a figure.
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3 ICSE Understanding Mathematics - VI

ounting in tens. When we speak of counting in tens, j

A number system involves ¢
/ g of collections by tens. Ten is called the base of the

simply means that we are thinkin
system!
In our number system:
Ten ‘units or ones’ make one ten i.e. 10 % 1=10
Ten ‘tens’ make one hundred e 10 = 10 = 100
Ten ‘hundreds’ make one thousand e, 10 x 100

Place value and face value of a digit in a number

Let us consider the number 7302.

As the digit 7 occupies thousand’s place, the place
7 =7 % 1000 = 7000,

Similarly, the place value of the digit 3 = 3 x 100 = 300,

the place value of the digit 0 = 0 x 10 = 0 and

the place value of the digit2=2x1= 2.

Thus, the place (or local) value of a (non-zero) digit in a number depends upon the place
it occupies in the given number; and the place value of the digit 0 is always 0 regardless of
the place i occupies in the given number.

| Let us consider the number 5354.

The place value of the digit 5 at ten’s place =5 x 10 = 50 and the place value of the digit
5 at thousand’s place = 5 x 1000 = 5000 but the face (true or intrinsic) value of both the fives
is 5.

Thus, the face (trie or intrinsic) value of a digit in a number is the digit itself, regardless
of the place it occupies in the number.

= 1000 and so on.

(or local) value of the digit

Remark
To find the place value of a digit in a number, multiply the digit by the value of the
place it occupies.

Numerals and numeration
A number can be written in digits as well as in words.

A single digit or a group of digits representing a number is called a numeral. For
example: 6, 28, 304 and 7659 are numerals.

Thus, a numeral is a symbolic representation of a number. Hereafter, we shall use
the words number and numeral in the same sense.

Writing a number in words is called numeration.

To read and write numbers, two systems of numeration in common use are:
(i) Indian system () International system.

INDIAN SYSTEM OF NUMERATION
In the Indian system:
100 = 1000 ie 100000 is called lakh,
100 » 100000 i 10000000 is called crore and 80 On.
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Knowing Our Numbers 3

In the Tndian place value charl:
o The places ones (or units), lens and hund reds together are called ones (or units) period.
o The places thousands and ten thousands together are called thousands period.
« The places lakhs and ten lakhs together are called lakhs period.
s The places crores and ten crores together are called crores period and so on.

The Indian place value chart is shown below:

Pertods Crores Lakfs Thousands Ones

g % g 7

N &E I
Muaces FE- E ki 2

TC c TL L TTh Th H T 0
Numbers % % g g % % E = —-

Writing numbers
To write numbers (numerals) for number names, consider the following examples:

(i) In a number, if a place is vacant then put 0 at that place. The number “seven
thousand thirty two’ consists of a collection of 7 thousands, 3 tens and 2 units re.
it consists of 7 thousands, 0 hundreds, 3 tens and 2 units.

This number is represented by writing 7 at thousand’s place, 0 at hundred’s place,
3 at ten’s place and 2 at one’s place.
Thus, the number is written as 7032’
The expanded form of the number is
7032 =7 % 1000 + 0 x 100 + 3 = 10 + 2
=7000+0+30+2
= 7000 +30 + 2

(if) The number ‘three crore seventy lakh twenty five thousand two’ consists of
3 crores, 70 lakhs, 25 thousands and 2 ones Le. it consists of 3 crores, 7 ten lakhs,
0 lakhs, 2 ten thousands, 5 thousands, 0 hundreds, 0 tens and 2 ones,

This number is represented by writing 3 at crore’s place, 7 at ten lakh's place, 0 at
lakh’s place, 2 at ten thousand's place, 5 at thousand’s place, 0 at hundred’s place, 0 at

ten’s place and 2 at one’s place.
Thus, the number is written as ‘37025002".
The above numbers are written in the place value chart as under:

Periods . Crores Lakhs Thousands Ones
Places TC C TL L TTh Th H T O

Mumbers
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Remarks
* If a place is vacant in a number, put 0 ar that place.

* Never write 0 at the higher place of a number ie do not put 0 as the extreme left

dig;i.t of a number. For example, the number seven hundred thirty five is written as
735 and not as 0735,

Reading numbers
To read large numbers, we insert commas after each period starting from ones perind,
In the Indian system, the various periods from the right are: ones, thousands, lakhs,
crores and so on.
For example, the number 29307545 in the Indian svstem can be written as
2, 93, 07, s,
It is read as “two crore ninety three lakh seven thousand five hundred forty six”.

INTERNATIONAL SYSTEM OF NUMERATION
In the International system:
1000 > 1000 ie. 1000000 is called million,
1000 = 1000000 Le. 1000000000 is called billion and =o on.

In the International place value chart:
* The places ones (or units), tens and hundreds together are called ones period.
* The places thousands, ten thousands and hundred thousands together are called

thousands period.
* The place millions, ten millions and hundred millions together are called millions

period and so on.
The International place value chart is shown below:

Periods i Millious Thouesands (hees

Places

Flomedned
sl
Tl ly
Flomlmsdds

| FERTTEERTTN [

Ty malllioans
Tisau

I lunewidrasd
it livns

e L HEETRTEE
Tim

O Opes

Z
2
=
1+

L 5

IR
TENY
[LY]
I
1

Numbers

R E

TR
1CHHHY

Reading and writing numbers
To read large numbers, we insert commas after each period starting from the ones

period. In the International system, the various periods from the right are:
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Knowing Our Numbers 5

ones. thousands, millions, billions and so on. For example, the number 3 044 705 693

inn the International svstem can be writien as
3 DU, T05, 683

It is read as “three billion forty four mallion seven hundred five thousand six hundred
ninety three™.

To write numbers for number names, consider the following example:

The number ‘hwenty three million seven hundred thirty thousand five hundred
cight' consists of a collection of 2 ten millions, 3 millions, 7 hundred thousands, 3
ten thousands, 5 hundreds and eight ones i it consists of 2 ten millions, 3 millions,
7 hundred thousands, 5 ten mﬂui.;nds, 0 thousands, 5 hundreds, 0 tens and 8§ ones.

This number can be represented by writing 2 at ten million’s place, 3 at million’s
place, 7 at hundred thousand's place, 3 at ten thousand’s place, 0 at thousand’s place,
= at hundred's place, 0 at ten’s place and 8 at one’s place.

Thus. the number is written as 23, 730, 508,

This number in the International place value chart is written as under:

Perods Millions Thousands Chrres
Places Hal ™ s HTh Trh Th H T O
23, 730, 508 2 3 T 3 a 5 Q 2]

Uses of commas

« Use of commas is very helpful in reading and writing large numbers.

» Commas are used in separating periods.

+ In the Indian system of numeration, the first comma comes after 3 digits from the
right and the next comma comes after every 2 digits.

« In the International svstem of numeration, the commas come after every 3 digits from
the right.

+ While writing number names, We do not use commas.

Remark
By comparing the Indian and the International place value charts, we find that:
1 million = 10 lakhs, 10 millions = 1 crore,

100 millions = 10 crores and 1 billion = 100 crores

Example 1. What is the place value of the digit 3 in the number 23701867
Solution. The given number {in Indian system) can be written as 23,70,186.
As the digit 3 occupies lakh's place, so its place value
= 3 » 100000 = 300000.
Example 2. Write the face value and the place value of each of the underlined digit in the mumeral
6038124
Salution, Using Indian system and inserting comma after each period, the given numeral

can be written as
6 0, 38, 124.
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The underlined digits in the pive

M MU esyg)

Digit Face value Place valy,
p 6 6 3 1000000 = 000000
0 () 0% 100000 =g
P B 8 = TO0 = B000
] 1 1 = 100 = 100
4 4 4 %1 =4

are i, {1, B, 1 and 4.

Example 3. Determine the product of place values of lio 6% in 306165,

Solution. The given number is 306165,
The place value of the digit 6 in thousand’s place = 6 x 1000 = 6000,

the place value of the digit 6 in ten’s place = 6 » 10 = &0,

o The product of the place values of two 6's in the given number
= 6000 » 60 = 360000,

Example 4. Using lnternational s

tivo 5% in 6857021531

Solution. The given number in International systemn can be written as

6, 857, 021, 530.

The place value of 5 at hundred’s place = 5 = 100 = 500,
The place value of 5 at ten million's place

=5 = 10,000,000 = 50,000,000,

- The required difference = S00M00,000 - 500
=44 990 5N,

® Exercise 1.1

1. Write the smallest natural number. Can y

2. Fill in the blanks:

() 1 lakh = ... ten thousand
{ifi) 1 crore = ... ten lakh

3. Inserl commas suitably and write e

Indian system and-the International

() 506723

(1) 180018018

(1) 1 million = hundred thousand

e ———

ou write the largest natural number?

(fv) 1 billion = ... hundred million,

ch of the fuiluwing nmumbers in words in the
system of numeration:

4. Write the following numbers in expanded form:

(1) 750687

(i) 5032109

5. Write the following numbers in fligures:
(1) Seven lakh three thousand four hundred bwenty
(if) Eighty crore twenty three thousand ninely three

Alsp write the above numbers in the place value chart.

=

=

aiid with G nied

ystem of numbers, find the difference of the place values of

—
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Knowing Our Numbers 7

. Write each of the following numbers in numeral form and place commas

correctly:
(1) Seventy three lakh seventy thousand four hundred seven.
(1) Nine crove five lakh forty one.
(i) Fifty eight million four hundred wenty three thousand two hundred two.

. Write the face value anc I'I'l:'!l:_'k’ value of the djg'l{ & in the number 756032

Iind the difference between the place value and the face value of the digit @ in the
rnber 2293507 .

- Determine the difference of the place value af two 75 in 37014472 and wrike 1t in

words In Intermational svalem.

Determine the product of place value and the face value of the digit 4 in the
number 3437,

Find the difference betwesn the number 895 and that obtained on reversing its
digits,

COMPARISON OF NUMBERS
To compare two natural numbers, we adopt the following procedure:

Step 1. If the number of digits in the given numbers is unequal, then the number
having more digils is greater

Step 2. If the number of digits in the given numbers is equal, ’fhen cum.pare_the: digtit:a
at the highest place, the number having greater digit {at the highest place) is greater.

If the digits at the highest place are equal, then comp
place, the number having greater

are the digits at the next highest
digit (at the next highest place) will be greater, and

B Q1.

For exainple:

(] Consider the numbers 53757 and 400381

The number of digits in 53757 = 5,

the number of digits in 400381 = fa.

- 0381 = 53707
(i) Consider the numbers 46301 and 43012

The number of digits in 46301 = 5,

te mumber of digits in 45012 = A.

- Both the numbers have equal digits.

The digit in the highest place in 46301 = 4,

the digit in the highest place in 40012 = 4.1

. Both numbers have same digit at the highest place.
l in 46301 = 6,
in 49012 = %

e
(G=—{a)
= (A%
st =
[ —

i

The digit in the second highest place
the digit in the second highest place
As 9 = 6, therefore, 45012 > 46301

___—‘
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8 ICS5E Understonding Mathemalics - VI

Example 1. Areauge the fllozoing smonlers in ascending order;
4378, 648015, 64384,

Solution. The number of digits in 4378 = 4,
the number of digits in 64805 = 5 and
the number of digits in 613849 = 5,

Ascending means
smaller to greater

To compare the numbers 64805 and 64389 write these 1;. j]. A
numbers as shown: X ;-Tx ’
6 4 3 8 1o

Since & = 3, 64805 > 54389
- The given numbers in ascending order are 4378, 64389, #4505,

Example 2. Arrange the following numbers in descending order:
25047, 374504, 374318, 25407, 3700911
Solution. The number of digits in 25047 = 5,
the number of digits in 374504 = 6, I Descending mm
the number of digits in 374318 = 6, oot i
the number of digits in 25407 = 5 and

the number of digits in 3700911 = 7.

To compare 23047 and 25407, write the numbers as shown: 2 ;'? @ 4 7
Since 4 > (1, 25407 > 25047, } 3 (!
To compare 374504 and 3745318, write the numbers as shown: 5 & 0 7
Since 5 > 3, 374504 = 374318, S 7 4 ® o
Thus, the given numbers in descending order are: ; i i

3 7 43 1 8

3700911, 374504, 374318, 25407, 25047,

FORMATION OF NUMEERS
We can form numbers from the given digits with or without repetition of digits,

Example 3. Write all possible 2-digit numbers it con be formed by using the digits 2, 7 and
9 when repetition of digits is not allowead.
Solution. We are required to write 2-digit numbers. The given digits are 2, 7. 9 and the
repetition of digits is not allowed.
Ot of the given digits, the possible ways of choosing twa Tens S8

digits are

Fa

iy

7 S B L

Using the digits 2 and 7, the numbers are 27 and 72, 4 $
Similarly, using the digits 2 and 9, the numbers are 29 and 92, . !
Using the digits 7 and 9, the numbers are 79 and 97, E 2
Hence, all possible 2-digit numbers are 7 lJ

27, 72,29, 92, 79, 9F, ) i

Example 4. W?’E-If’-r:: il pnﬁ:ﬁ.f.l.l'f I-digit nimbers that can be Sorated by using the digits 1, 9 and
4 when repelition of digits is not allowed, ‘ L ‘
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Knowing Our Numbers 9

Solution. We are required to write 3-digit numbers using the digits 1, 9, 4 an

repetition of digits is not allowed.
Keeping 1 at unit's place, 3-digit numbers are
941 and 491. 9
Keeping 4 at unit's place, 3-digit numbers are 4
914 and 194 9
1
4

Hymdreds

Keeping 9 at unit’s place, 3-digit numbers are
419 and 149.
Hence, all possible 3-digit numbers are a41, 491,
914, 194, 419 and 149, 1

Tens
4
g
1

W
1
4

d the

Onigs
1
1

4
4
@
9

Example 5. Find the number of 3-digit sumibers that can be formed by the digits 7, 3 and

using each digit only once.

Solution. The given digits are 7, 3, 0 and the repetition. 4
of digits in any number is not allowed. R~

Keeping 0 at unit's place, 3-digit numbers are 4
730 and 370. 3
Keeping 0 at ten's place, 3-digit numbers are 7
703 and 307. 2

The digit 0 cannot be put at hundred’s place because
that would make the number only 2-digited.

Tens

3
7
0
0

iCHirs

~] W 9

. The 3-digit required numbers are 730, 370, 703 and 307. Hence, the total number

of 3-digit required numbers = 4.

Example 6, Write all possible 2-digit numbers that can be formed by using the digits 2, 7 and

8; repetition of digits is allowed.

Solution. We are required to write 2-digit numbers. The given digits are 2, 7 and 8 and

repetition of digits is allowed.

From the given digits, the possible ways of choosing two digits are 2, 72, 8:7, 8.

Using digits 7 and 7, the numbers are 27,72, 22 and 77.
Using digits 2 and 8, the numbers are 28, 2, 22 and B&.

But the number 22 has already been taken, so the new numbers are 28, 82, 88,

Using the digits 7. 8, the numbers are 78, 87, 77 and 88.

But the numbers 77 and 88 have already been taken, so the new numbers are 78 and 87.

Hence, the required numbers are 27,72, 22,77, 28, 82, 88, 78 and 87.

Smallest and greatest natural numbers
Smallest 1-digit natural number = 1 and
greatest 1-digit natural number =9 ;
smallest 2-digit natural number = 10 and
greatest 2-digit natural number = 99 ;
smallest 3-digit natural number = 100 and
greatest 3-digit natural number = 999, and so on.

Senntid with Cavdcn nied



10 ICSE Understanding Mathematics — VI

Leok at the pattern:
Y4+1 e 10,
9941 = 100,
999 +1 = 1000,
90499 + 1 = 10000, and so on.
Thus, we have:
greatest 1-digit number + 1 = smallest 2-digit number,
Sreatest 2-digit number + 1 = smallest 3-digit number,
greatest 3-digit number + 1 = smallest 4-digit number,
greatest &-digit number + 1 = smallest 5-digit number, and so on.

Example 7. How many 5-digit numbers are there in all?
Solution. The greatest 5-disit number = 99090
The greatest £digil number = 9999
- The total number of 5-digit numbers = 99999 — 9999 = 9o

Example 8. Wrile the greatest number and the smalles! number of 4 digits that can be formed
by the digits 3, 7, 8 and 1; using each digit only ouce.

Solution. The given digits are 3, 7, 8, 1 and the repetition of digits is not allowed. For the
greatest d-digit mumber, the digit in the thousand’s place has to be the greatest, which
is §; followed by the next greatest digit
7 in the hundred’s place and so on. Thousands  Hundreds  Tens  Ones
- The greatest 4-digil number that can

be formed = §731.

For the stallest 4-digit number, we have to follow just the reverse. The digit in the
thousand’s place has o be the smallest, which is 1: followed by the next smallest digit
3 at the hundred's place and so on. ,

‘. The smallest 4-digit number thal can | T048ads  Humidreds  Tews  Owes
be formed = 1378, 1 gl T 8

& 7 3 I

Example 9. Write the smallest 4-digit imumber using ench of the dinits 3, 7, 0 und 9 anly once.
Solution. The given digits are 3, 7, (1, 9 and
repetition of digits is not allowed. Out
of the given digits, 0 is the smallest, but
: ot . 3 0 7 g
we cannot put 0 at the thousand’s place
because that would make the number
only 3-digited.

Thousands Hundreds Tesits Ones

Thus, the thousand's place has to be filled by the smallest non-zero digit. Obviously,
it is 3. :

The hundred’s place has to be filled by the smallest digit out of the remaining digits
7, 0, 9, which is ; followed by the next smallest digit 7 at ten's place and so on.

o The smallest 4-digit number (hat can be formed = 3079,
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Kool Qe Mumbers 11

Example 10, Write the greatest S=digil iaopber having Hivee different digils,
Solution. The greatest three different digits ae 8, B, 7.

The greatest S-digit number having three different digits | Y | 4 r 9 | H | 7 |
Example 11, Weite the smallest 6-digil number haeing foar different digits,
Solution. The smallest four different digits are 0, 1, 2,

The smallest 6-digit number having four different digits = | | | h | ( | (} | 4

3 |

Example 12. Write the greatest and the snallest 4-digit numbers waing four different digits
with the condition that 5 occurs al ten's place,

Solution. Greatest number =| g | B15 | ?|

Smallest number =| 1 | 0 | 5 | 2 |

Example 13. Write the largest 4-digit number, using any one digi! tiice, formed from the digits
4, 8 1and?7,

Solution. The given digits are 4, 8, 1 and 7.
Since one digit is to be used twice, to get largest number, we have to use the digit 8
twice. The other two bigger digits from the given digits are 7 and 4.
The largest 4-digit number, using one digit twice, formed from the given digits
= B874.

Example 14, Write the smallest 5-digit number, using amy one digit twice, formed from the
digits 3, 2,0, 7, 6,5 and 9.

Solution. The given digits are 3,2, 0, 7, 6,5 and 9.
Since one digit is to be used twice, to get smallest number, we have to use the digit
0 twice. The other three smaller digits from the given digits are 2, 3 and 5.
We know that 0 cannot be put at the highest place because that would make the
number only 4-digited.
The smallest 5-digit number, using one digit twice, formed from the given digits
= 20035.
Example 15, Keeping the place value of digit 8 in the number 3680591 sanie, rearrange the
digits of the number fo get the greatest number and the smallest number of 7 digits.
Solution. Keeping the place value of digit 8 in the number 3680591 and rearranging the
digits of the given number, we get :
greatest number of 7 digits = 9685310;
smallest number of 7 digits = 1083569.

fﬁ Exercise 1.2

1. Use the appropriate symbol < or > to fill in the blanks:

(i) 173 ... 189 (if) 1058 ... 1074 (ifi) 8315 ... 8037.
2. In each of the following pairs of numbers, state which number is smaller:
(i) 553, 503 (if) 41338, 1139 (iif) 25431, 24531.

Senntid with Cavdcn nied



12 ICSE Understanding Mathematics - VI

3, Find the greatest and the smallest numbers in each row:
(i) 71834, 75284, 571, 2333, 394 (ii) 9853, 7691, 9999, 12002
3, Arrange the following numbers in ascending order:
304, 340, 34, 43, 430.
5. Arrange the following numbers in descending order:
53, 7333, 353, 7529, 335.

. Write all possible 2-digit numbers that can be formed by using the digits 2, 3 and

4. Repetition of digits is not allowed. Also find their sum.

7. Write all possible 3-digit numbers using the digits 3, 1 and 5. Repetition of digits
is not allowed.

(=3}

8. Write all possible 3-digit numbers using the digits 7, 0 and 6. Repetition of digits
is not allowed. Also find their sum.

9. Write all possible 2-digit numbers using the digits 4, 0 and 2. Repetition of digits
is not allowed. Also find their sum.

10. Write all possible 2-digit numbers that can be formed by using the digits 3, 7 and
9. Repetition of digits is allowed.

11. Wrrite all possible numbers using the digits 3, 1 and 5. Repetition of digits is not
allowed.
[Hint. Here the numbers can be of one, two or three digits.]

12. How many 6-digit numbers are there in all?

13. Write down the greatest number and the smallest number of 4 digits that can be
formed by the digits 7, 5, 0 and 4 using each digit only once.

14. Rearrange the digits of the number 5701024 to get the largest number and the
smallest number of 7 digits.

15. Keeping the place value of digit 3 in the number 730265 same, rearrange the digits

of the given number to get the largest number and smallest number of 6 digits.
Form the smallest and greatest 4-digit numbers by using any one digit twice from
the digits:

05239 (i) 6,0,1,4 (i) 4, 6,1, 5, 8.

Write (i) the greatest number of 6 digits (i) the smallest number of 7 digits. Also
find their difference.

Write the greatest 4-digit number having distinct digits.
Write the smallest 4-digit number having distinct digits.
Write the greatest 6-digit number using three different digits.
21. Write the smallest 7-digit number using four different digits.

22. Write the greatest and the smallest 4-digit numbers using four different digits
with the conditions as given:

16.

17.

18.
19,
20.

(1) Digit 7 is always at units place.
(if) Digit 4 is always at tens place.
(iif) Digit 9 is always at hundreds place.
(iv) Digit 2 is always at thousands place,
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CONVERSION OF LINITS
[I"“H- III. """111'_\'
In ."r_‘r'mluﬂn

100 praaisee = Lo LRy o= 3
Units o i

B seceonuds = T minule ) s = L oan

el munbes = 1 houar Bl 1 h

21 hours = | day Moo L day

¢odays = | week

A ddays = 1 menith

12 monlhs = 1 vear

b days = 1 year (300 days = 1 leap yoar]
Units ol lengih
Ditferent units of measuring length are Kilometre (kd, melne (m], cenlimetre (em} and
midlimetre {mm).

These units of |'|.'|_|._";,|,:,-i-l.,|,1,"il;'lE; lq‘:n“lh ate connecked 11_1|f thee velations:

| Eilometre = 1O foetee .

I metre = 10 contimelne o Romermbir r'
]_-cunl'lmutﬂ" = T millimustre I| o 1 ke = 100G 1 |
Mobe thal: |' = 1in [HERRIY
1= 100 e = 100 10 mm = LO00 o arwl - TR LR TR F

e ——

[ ke = L0 o = 1000 % 1000 o = TICKERY .

Units of mass
e ite easnringe mass are kilogram (ke gram () and milligram (mg)
Different units ol e E

These units of measuring mass are coniected by he relations;

1 kilogram = L0 gram b ,
1 gram = 1000 milligram \ Rarmembr Il
MNote that: T] o | by = G g ;
lkg=1000p = 1000 = 1000 mg = ORI Ii o Ly o= LM mg ‘

Units ol capacity

Different units of measur
These units of measurin i
1 kilolitre = 1000 Titre 2

ing capacily ane kilolitee (K1), litre (L) and millilitee {ml.).

g capacily are conmected by the relations:

illili Remembaor
1 litpe = 10040 millilitre T
e | kLo 10EWY L
i el = 1000 il

| kL = 1000 1 = 1000 » 1000 ml. = FODDOCKY .,

e i g ass and -
ln the above unils of measuring length, mass and TN thues weeater
capacity, we have used some commion words Tike Kilo, milli | e 100 tases snatlor
and conti Remember (hat among these kilo s the Targest L i 100 limes smaller
enbl emen

and milli is the smallest.
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WORD PROBLEMS ON LARGE NUMBLERS
We illustrate the operations on Large numbers with the help of fallowing, ceample,.
Example 1 Ow bst ey 2006, the poptdation of Heree cities of fedia s 28,290,577, 74 66 5,
and 63,858,003, What was e total pogelation of the three cities?
Solution. The total population of the three cities is the sum of the number of peapl i,
the three cilies.
28,711,577
74.06,514
+ 63,858,003
1,606,650 (Y
Hence, the total populalion of the three cilies was 1,66,65,08Y.
Example 2. Rajan Book Slore sold books worth T2,80,891 i1 Hhe first week of [tene and worth

T4.00,768 in the second week of Hie same monfi. How il was the sale for e tan weeks
together? In which week was e sale greater and by how much?

v 215 U]
Solution. Sale in the first week = $2,85,891 4+ 4 {00,764
and sale in the second week = T4,00,768 £, 56 H5Y
Total sale for the two weeks = T2,85891 + T4,00,768
Hence, the lotal sale for the bwo weeks = 6,860,639, 4,000,768
Both the numbers 2,85,891 and 4,00,768 are 6-digited, — 2,H5 K41
since 4 = 2, therefore 4,00, 768 = 2, 85,891, 1,14, 877

Hence, the sale of the second week was greater than that of first week.
The sale of the second week was greater than that of first week by T1,14,877,

Example 3. The nunher of sheels of paper available for making nolebooks is 78,000, Each sheet

Iﬂ'f paper ks B fl'ﬂ?gl'"ﬂ ;}JF,-] ,l;r,l;r_r.ﬁ.:]uﬁ:, };FE;I{:H Holebook contmns 192 FHH'L’S, ﬁﬂﬂ' the HHH!IJI’:'?’
of notebooks Ihal can be tuade fron e paper available.

78 (00
Solution. Number of sheets of paper available = V8,000 w B
As each sheet of paper makes 8 pages of a notehook, number of pages 6,24 11000}
= 78,000 = & 3250
. The number of pages available for making notcbooks 192] 624000
= £,24,000. _ 576
Since 192 pages make 1 notebook, therefore, 6,24,000 pages e
make 6,24,000 <+ 192 = 3250 notebooks. _ 384
Hence, the number of notebooks that can be made Gl
= 325(} — Gl
0

Example 4. The distance between Ritw's house and hev school is 1 kne 875 m. Everyday she
walks botl ways. Find the tetal distatice covered Dy her in 6 days.
Solution, Distance covered by Ritu in walking one way = 1 km 875 m .
. = {1 = 1000 + 875) m [;:::;T r;iu:
= 1875 m : fois -
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A Distance covered by Ritu in walking both ways in a day 1875
= (2 % 1875 m x2
= 3750 m 3750
~ Tokal distance covered in 6 days
dmn b day: 3750
= {6 x 3750) m = 22500 m 6
.4

= {22 x 1000) m + 500 m = 22 km 500 m
225001

Example 5, _'E: stileli a slirt, 2 w0 15 cm clotle is meeded, Oul of 40 m cloth, how many shirts
can e stitched and how much cloth will remain?

Solution. The il.'.'l'lb;th of cloth available = 40 m

iCi rt the
= (40) = 100) cm = 4000 cm. dabaik \

The length of cloth required to stitch a shirt = 2 m 15 cm

= (Z x 100 + 15) em = 215 cm. =
Dividing 4000 by 215, we get = ggn
quotient = 18 and remainder = 130. '_i_gﬁ
Hence, the number of shirt that can be stitched = 18 and _1720
the length of the remaining cloth = 130 em = 1 m 30 cm. 130

ﬁ Exercise 1.3

1. In a particular year, a company manufactured 8570435 bicycles and next year it
manufactured 8756430 bicyeles. In which year more bicycles were manufactured
and by how many?

2. What number must be subtracted from 1,02,59,756 to get 77,63,6357

3. The sale receipt of a company during a year was T 30587850. Next year it increased
by ¥ 6375490. What was the total sale receipt of the company during these two years?

4. A machine manufactures 23875 screws per day. How many screws did it produce
in the year 20127 Assume that the machine worked on all the days of the year.
Hint: 2012 was a leap year.

5. A merchant had T78,592 with him. He placed an order for purchasing 54 bicycles
at F970 each. How much money will remain with him after the purchase?

6. Amitabh is 1 m 82 cm tall and his wife is 35 cm shorter than him. What is his
wife's height?

7. The mass of each gas cylinder is 21 kg 270 g. What is total mass of 28 such
cylinders?

8. In order to make a shirt, 2 m 25 em cloth is needed. What length of cloth is required
to make 18 such shirts?

9, The total mass of 12 packets of sweets, each of the same size, is 15 kg 600g. What
is the mass of each such packet? .

10. A vessel has 4 litres 500 millilitres of orange juice. In how many glasses, each of
25 mL capacity, can it be filled?

11, To stitch a trouser, 1 m 30 cm cloth is needed. Out of 25 m cloth, how many
trousers can be stitched and how much cloth will remain?
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ESTIMATION

Estimation 15 very useful in our daily life. Evervday we hear sla terments like:
1. Twenty five hundred people enjoyed Salman’s movie in a theatre.

2. Sixty seven thousand people watched Sachin Tendulkar's 100th century in the
stadium.

3. 13 million passengers cover 63,000 kum of railway track everyday.

In fact, no one counted the exact number of people lor the particular event. The
numbers are estimates giving the idea of the number of people I-"-":L*Sf'“t for the ff"“‘?“_t_-
The exact counts may be slightly more or less than the estimates. Usually, the numbers
are estimated to the nearest temns, hundreds, thousands, and so on.

The estimation of numbers is also known as rounding off numbers.

Rounding off a number to the nearest tens

Consider the numbers 274 and 277, If we plot these numbers ol the ﬂ'-lml'”-if HE‘-" we:
find that 274 lies between 270 and 280. Further, we note that 274 is nearer o E_f’?zf??ﬂl;l_m
280. So, we round off 274 as 270, correct to the nearest tens, Alsa, we find that 10E

g - r i
between 270 and 280, and we note that 277 is nearer to 280 than to 2700 50, we round
off 277 as 280, correct to the nearest tons.

yul

o

2 7 rrr 230

L

Now consider the number 275. Tt lies exactly half-way between 270 and 280, By
conventon we round off 275 as 280.

270 275 250

Ag lhe numbers 1, 2, 3 and 4 are nearer to {) than 10, so we round off 1, 2, 3 and 4 as
0. Ag the numbers 6, 7, 8 and 9 are nearer to 10 than 0, so we round off £, 7, 8 and 9 as
10. Further, as the number 5 Lies exactly half-way between 0 and 10, by convention, we
round off 5 as 10.

Thus, for rounding off a number to the nearest tens, we adopt the following procedure:

Step 1. Look at the digit ab ones place of the given number.

Step 2. If the digit at ones place is less than 3, then replace the ones digit by 0 and
keep all uther digits of the number as they are.

Step 3. If the digit al ones place is 5 or greater than 5, then increase the tens digit by
1 and replace the ones digit by 0.

Example 1. Round off each of the following numbers to their nearest tens:
{f) 64 ()} 373 (i} 2605 (rm) 936895
Solution.
{f) 'The given number is 68.
The digit at ones pla-::e iz #, which is greater than 5. So we increase the tens
digit by 1 and replace the ones digit by 0.
The rounded off number to the nearest tens = 7.
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i) The given number is 373,

The digit at ones place is 3, which is less than 5. 50, we replace the ones digit
B 0 and keep all other digits of {he number as they are,
The rounded off number to the nearest tens = 370,
il The given number is 5605,
TI. a1y g T i Fadl
te S at ones place is 5. So, we increase the tens digit by 1 and replace the
ones digit by 0, f
The rounded off number to the nearest tens = 2610,
L) The given number is 93595,

The digit at ones place is 5. So, we increase the tens di it by 1 and replace the
ones digit by (0,

The rounded off number to the neagest tens = a3700,

MNote

I;':‘_'E- the tens digit is 9. So, if we increase this digit by 1 then its effect falls on hundreds
git.

Rounding off a number to the nearest hundreds
Procedure:
Step 1. Look at the digit at tens place in the riven number.

Step 2. If the digit at tens place is less than 5, then replace each of the digits at tens
place and ones place by 0. Keep all other digits of the number as they are.

Step 3. I the digit at tens place is 5 or greater than 5, then increase the digit at
hundreds place by 1 and replace each of the digits at tens place and ones place by 0.

Example 2. Rownd off each of fle follownng rmenbers fo their nearest hundreda:
(1} 8532 (ify 23577 (fif) 199353
Solution.
(1) The given number is 8532,
The digit at tens place is 3, which is less than 5. So, we replace each of the

digits af tens place and ones place by . Keep all other digits of the number as
they are,

The rounded off number to the nearest hundreds = 8500,
(ii} The given number is 23577

The digit at tens place is 7, which is greater than 5. 5o, we increase the digit at
hundreds place by 1 and replace each of the digits at tens place and ones place
by 0.

The rounded off number to the nearest hundreds = 23600,
(iif) The given number is 199953,

The digit at tens place is 5. So, we increase the digit at hundreds place by Land
replace cach of the digit at tens place and ones place by O,

The rounded off number to the nearest hundreds = 200008),
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Note

Here, the hundreds digit is 9. So, if we increase this digit by 1 then its effect falls on
the dipits at higher places.

————

Rounding off a number to the nearest thousands
Procedure:
Step 1. Look at the digit at hundreds place in the given number. N
Step 2. If the digit at hundreds place is less than 5, then replace each of the digits at
hundreds place, tens place and ones place by 0. Keep all other digits of the number as
they are. o
Step 3. If the digit at hundreds place is 5 or greater ihan 5, then increase the digit at
thousands place by 1 and replace each of the digits at hundreds place, tens and ones

place by 0.

Example 3. Estimate ench of the following nrimbers fo their nearest thousands:
() 5379 (i) 28809 (i) 360516,
Solution.
(/) The given number = 5379,
The digit at hundreds place is 3, which is less than 5.
. The estimation of the given number to its nearest thousands = 5001,
{f) The given number is 28809,
The digit at hundreds place is B, which is greater than 5.
. The estimation of the given number to its nearest thousands = 29000,
(ifi) The given number = 360516
The digit at hundreds place is 5.
2. The estimation of the given number 1o its nearest thousands = 361000,

Estimation of sum, difference and product

There are no rigid rules to estimate a number. We can round off a number to any place
(tens, hundreds, thousands etc.) depending upon the degree of accuracy required. The
mast important aspect of the estimation is that the estimated number should make sense
i.e. the estimation should be reasonable (near to the actual answer).

Example 4. Esfimate the sum 12,304 + 2 888 by estimating the numbers to their negrest:

(i) tens {if) hundreds (fif) thousands
Solution. The given numbers are 12,904 and 2, 888,
(/) Estimating the given numbers to their nearest tens, 12,900
we get 12,900 and 2,890, + 2890
. The estimated sum = 15,790, 15,740

(if) Estimating the given numbers to their nearest hundreds,
we get 12,500 and 2,900
. The estimated sum = 15,800,

12,500}
+ 2,900
15,806
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(rir) Estimating the given numbers to their nearest thousands, 13,000
we et 13,000 and 3,000, + 3,000
= The estimated sum = 16,000, 16,000

Example 5. Estimate: 5673 — 436 by estimating the numbers to their nearest
() thousands (1) Inindreds (1ir) greatest places.
Also, point out the most reasonable estimate.
Solution. The given numbers are 5673 and 436.
(1} Estimating the given numbers to their nearest thousands, we get, 6000 and 0.
Estimated difference = 6000 — 0 = 6000,
(i) Estimating the given numbers to their nearest hundreds, we get, 5700 and 400.
Estimated difference = 5700 — 400 = 5300,

(i) The estimation of the number 5673 nearest to its greatest place i.e. the thousands
place = 6000,

The estimation of the number 436 nearest to its greatest place i.e. the hundreds
place = 400.

Estimated difference = 60(0 - 400 = 5600,
Actual difference = 5673 — 436 = 5237.

Thus, we find that the estimation of the given numbers to their nearest hundreds is
the most reasonable estimate.

Example 6. Estimate the product: 81 = 479 by rounding off each factors neavest to its greatest
place.
Solution. Rounding off 81 to its greatest place i.e. tens place, estimated number = 80.
Rounding off 479 to its greatest place i.e. hundreds place, estimated number = 500.

. Estimated product = 80 x 500 = 40000.

Example 7. Estimate the product: 1281 » 591 by rounding off each factor to its
(i) greatest place (i) mearest hundreds.
Solution. The given numbers are 1291 and 392.
(i) Rounding off 1291 to its greatest place ie. thousands place,
estimated number = 1000.
Rounding off 592 to its greatest place i.e. hundreds place,
egtimated number = 600,
Estimated product = 1000 x 600 = 6,00,000,

(i) Rounding off 1291 to its nearest hundreds, estimated number = 1300.
Rounding off 592 to its nearest hundreds, estimated number = 600,
Estimated product = 1300 = 600 = 7,80,000.

Note that 1291 = 592 = 7,64,272 (obtain it)

Thus, we note that the estimation according to rounding off to nearest
hundreds is more reasonable.
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Exercise 1.4

1. Round off each of the following numbers to their nearest tens:
(i) 77 (i) 903 (i) 1205 (i) 999
2. Estimate each of the following numbers to their nearest hundreds:
(i) 1246 () 32057 (11i) 53961 (ip) 555555
3. Estimate each of the following numbers to their nearest thousands:
(i) 5706 (if) 378 (iif) 47,599 (iv) 109,736
4. Givea rough estimate (by rounding off to nearest hundreds) and also a closer estimate
(by rounding off to nearest tens):

(7) 439 + 334 + 4317 (i) 8325 - 491
(if1) 1,208,734 — 47,599 (rr) 4,89,348 — 48,365
5. Estimate each of the following by rounding off each number nearest to its greatest
lace:
P‘f i) 730 + 993 (i) 5,290 + 17,986
(11i) 796 - 314 (fv) 28,292 - 21 496
6. Estimate the following products by rounding off each of its factors nearest to its
greatest place:
(i) 578 x 161 (if) 9650 = 27

7. Estimate the following products by rounding off each of its factors nearest to its
hundreds place:

(i) 5281 x 3491 (i) 1387 = BB

gﬂhjective Type Questions

MENTAL MATHS
1. Fill in the blanks:
(i) The digit ... has the highest place value in the number 2309,
(if) The digit ... has the highest face value in the number 2039,
(1ify The digit ... has the lowest place value in the number 2039,
{iv) Both Indian and International systems of numeration have ... period in common.
{z) In the International system of numeration, commas are placed from ... after every

... digits.
{wd) The bigger number from the numbers 57,631 and 57,361 is ....
{vif) 1 crore = ... million

(piii) The smallest 4-digit number with 3 different digits s ...
(ix) The greatest 4-digit number with 3 different digits is ...
(x) 15 km 30 m = ... m
{xi) 7850 cm = ... m ... cm
(xii) The number 5079 when estimated to the nearest hundreds is ...
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Ponbaie w et e thue ol gy stadesienbs e oo 08 on Tabae {17)

Cy e it e bttt |~|.'|-| eonhin ol e Lie ol e I|Ip|i1 ERTTRINE sanney
. I.]l 1 ||'1_'|

e b spalesd Dbt el 1 thee poeatest Dol e pgonbeer,

T ko o it e b depencbent ot wehe e e el bs weritlen b e Bendlan
svrdennr o Dvbevnnabboad sveleonn o sl loiy,

Coost Ton dhe Doty uaddonal T P TP I ETT LTS LALRL! |||1'-.'III-;.'_ [issate praitnihmen oo Ilij',jl'- [ |||'.."..'j|'!,|'.‘:
snnablen than e vber v bogs oese nibner of gl

G Ul esbbinailend vakine of R i e cearen] Beves b FODED

MULTIPTLE CHOWY QUESTIONS

Clese Bl ovrneet abseer froee Hie wiih o |r||r|'r'|I||:. [t 1)

A Vhe taee value of L Wik b U g b S BIEK de
L) (B (¢] B (if) nomve o Theese
0 Phee b tersnee between e prhiwe vl ol 4 a8 T AN s
w3 LI BN TRREA {if) WA
S e s ok e gl values ol all fhe bt i SO s
Lt & R (i) B (ef) BN
e Tl bodak sabwer of it oumabsers s
Lk S0 (b () TEMMMD {il) none of these
7o The product of e plivee vidoes of bvosthrees i P35 8
(a] 0L RUEY () DL () 10000
8, The smallost Gt momber Basdog, distinet digiln s
Joy 123 IO ILER () 100 () 3210
9, Tl largest d-dight number hiaving distined chiplts in
L} ML () WshY () YTHG (o) LUHTH
1 The largest 4-digil number 4
i) @ue () T (i} 99l () none of these
1. The ditference between the largest number of J-digil and the largeal number of 3-digit
with distinet digits 15
Ly @ (I 10 {c) 12 {d) 14
7. 1 we write numbers from 1 e 100, the number of limes the digit 5 has been written
T
() 11 () 15 {c) 19 {d) 20
13. The number 28,549 when rounded off (o the nearest umdreds is
(i) 28,000 (I 28,500 {c) 28,600 (e} 29,000

14,

15.

16,

The smallest natural number which when rounded off to the nearest hundreds as 500
s

The wreatest natucal number which when rounded off to the nearest hundreds as 500
5

() 549 (i) 599 (c) 450 (d) none of these
The greatest S-digit number formed by the digits 3, O, 7is
(a) 33077 () 77730 (e} 77330 (d) none of these
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;] F ik illi Fl'.IT
17. Tn the Intermational place value system, we rite 1 billion

(i 10 lakh (i 1 crome {) 10 crore {d} 100 crore

Value Based Question

The distance between Anu's home and her school
wavs, Find the distance covered by her in a week. (

What are the advantages of cycling?

i« 4 krn 85 m. Everyday she cyeles both
Sunday being a holiday).

Higher Order Thinking Skills (HOTS)

1. Is there any digit whose place value is always equal

position in any number? - . e
Write all 4-digit numbers that can be formed with the digits 2 and 5, using both digits

equal number of time. Also find their sum.

. What is the difference between the smallest 6-digit nu
and the preatest 5-digit rumber with four different digits?

3. How many times does the digit 3 occur at ten’s place in natural numbers from 100
to 10007

«’«3 Summary

* Counfing numbers 1, 2, 3.... are called natural numbers,

4 1 is the smallest natural number.

* There is no largest natural number.

* Any mumber (however large) can be written by using ten symbols 0, 1, 2, 3, 4, 5, 6, 7, &,
9 called digits or fipures.

* The place value of a (non-zero) digit depends upon the place it occupies in the number: the
place value of the digit 0 is always ( regardless of the place it occupies in the number.

* The face value of a digit in a number is the digit itself, regardless of the place it occupies
in the number. pies

* If a place is vacant in a pumber, put 0 at that place.
* Never put 0] as the extreme left digit of a number.,

* A single digit or a group of digits representing a number is called numeral
* Writing a number in words is called numeralion, ‘

ko its face value irrespective of its

I

number with five different digits

[

* To read and write numbers, the two system of Rumeration in common wse are
W TE

(1} Indian system (i) International svstem,
* In Indian system, the various periods from the rigi-.t are:
ones, thousands, lakhs, crores and so on,
While in International system, periods from the right are:
anes, thousands, millions, billions and 503 04,
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« In Indian system, the first comma comes after 3-digits, from the right and next comm&
COMes after ev v 2-digits; while in International system, the commas come after every
3-digits from the right.

+ 1 million = 10 lakh, 10 million = 1 crore, 100 million = 10 crore, 1 billion = 100 crore.

+ Comparison of numbers. Given two aumbers, the number having more digits is greater.
If the number of digits is equal, then start comparing digits from the extreme left i.e.
the highest place till we get a pair of unequal digits, the nu mber having greater digit 15
greater.

% 1 km = 1000 m, 1m =100 cm, 1 cm = 10 mm
1 kg = 1000 g, 1 g = 1000 mg
1kL=1000L, 1L =1000 mL

& Estimation. To estimate (or round off) a number to the nearest

+* Tens:

() Tf the digit at ones place is less than 5, then replace ones digit by 0 and keep all other
digits as they are.

{if) 1f the digit at ones place is 5 or greater than 5, then increase the tens digits by 1 and
replace the ones digits by 0.

+ Hundreds:

(#) 1f the digit at tens place is less than 5, then replace each of the digits at tens place
and ones place by 0. Keep all other digits as they are.

(if) If the digit at tens place is 5 or greater than 5, then increase the digit at hundreds
place by 1 and replace each of the digits at tens place and ones place by 0.

+ Thousands:

(i) If the digit at hundreds place is less than 5, then replace each of the digits at hundreds
place, tens place and ones place by 0. Keep all other digits as they are.

(if) If the digit at hundreds place is 5 or greater than 5, then increase the digit at thousands
place by 1 and replace each of the digits at hundreds place, tens place and ones place
by 0.

ﬁ Check Your Progress

1. Write the numeral for each of the following numbers and insert commas correctly:
(i) Six crore nine lakh forty seven.
(if) One hundred four million seven hundred twenty two thousand three hundred
ninety four.

2. Insert commas suitably and write the number 30189301 in words in Indian and
International system of numeration.

3. Find the difference between the place value and the face value of the digit 6 in the
number 72601.

4. Write all possible two-digit numbers using the digits 4 and 0. Repetition of digits is
allowed.

. ‘-';rlte all possible natural numbers using the digits 7, 0, 6. Repetition of digits is not
allowed.
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[Hint. Here, the numbers can be of one, two or three digits.]
6. Arrange the following numbers in ascending order:
3706, 58019, 3760, 59801, 560023 -
7. Write the greatest six-digit number using four different dlﬁifﬁ-‘
8. Write the smallest eight-digit number using four different d'l:glltﬁr-
9. Find the difference between the greatest and the smallest 4-digit numbers formed by
the digits 0, 3, 6, 9. o F . -3
10. Find the sum of the four-digit greatest number and the five-digit smalles -
number having three different digits. _ | rarent diits widt
11. Write the greatest and the smallest four-digit numbers using four different dig
the conditions as given:
(i) Digit 3 always at hundred’s place.
(i) Digit 0 always at ten's place b s 59,7 T

12. A mobile number consists of ten digits. First . - S
smallest mobile number by using only one digit twice from the digits 8, 3, 5, (. 2
13. To stitch a uniform, 1m 75 cm cloth is needed. Out of 153 m cloth, how many uniforms

can be stitched and how much cloth will remain?
14, Medicine is packed in boxes, each weighing 4 kg 500 g. How many such boxes can be
loaded in a van which cannot carry beyond 800 kg?
15, Estimate: 6554 - 677 by estimating the numbers to their nearest
(i} thousands (i) hundreds (iii) greatest places

Also point out the most reasonable estimate.

L]
-

Y Activity 1

Objective
To round off the numbers which represent population and area of different states
according to the latest census (2011).

Pre-required knowledge
Concept of rounding off the numbers,

Materials required
White sheets of paper
Coloured pens

To perform activity
A. Rounding off number to the nearest hundreds of given numbers,

Procedure
1. Look at the digit at tens place in the given number,

2. If the digit at tens place is less than 5, then replace each of the digits at tens place
and once place by 0. Keep all other digits of the numbers as they are,

3. If the digit at tens place is 5 or greater than 5, then increase the digit at hundreds
place by 1 and replace each of the digits at tens place and ones place by 0.

Senntid with Cavdcn nied



SUPposz. Ankita has fve wifoss and m1e has eaten uo all (e e, 50 57 15 15T i 1o oees, ARcihes W
OF 53N 05 15 T Ankite 5 e wath 2o beffers. The rrnber zero rwhich Indians call Shunya and Arcc
calied "Clpher') is denatzd by the samool 0 Itis belisved that te nuinbor soo e g o os by
Aryablara,

In i3 chagter, wou wail legrm
= hiole qumbers
* Regresentation of whole rumbers on romber fins
* SucCesor And pregecesas of 2whole numoer
* Properties of agdition
* Froperies of multislication
= Cperaticn of division
* [avisicn algoniirn
= Hropedies of dvision
= Patterns in whae numbers.

ARYABHATA

Aryabhata (Sanskrit-smiwE) was the frsr in the line of great mathematician-
astronomers from the classical age of Indian mathematics and Indian aslronemy:
His most famous works are the Aryablatiye (499 4 D, when he was 23 vears
old and the Anya-sidhanta. Aryabhata provides no information about his place
of birth. It 12 believed that be went to Kusumapurn (Fatliputra, modern Fama)
for advanced studies at the University of MNalonda [Bihard, which was then a

great place of learning.

Works Al B
Arvabhika wag e suthor of several trealises o mathematies and astsonomy, ARYARHATA
gormne of which are lost. Howeser, his major work "Aryabhativa’ by survived to {476 - 5200

modemn times, memamengﬁca[ patt af .-!r_t_.':zH!_.-.nﬁ_l,-ﬁ covers arithmetiv, algebea, plane trigonometry and spherical
trigonometry. It also contains continuad fractinns, quadratle cquations, sums of power serics and s table of

sines.

Flace value sysiem and zero

The place value system is clearly in plaoe in his work. The knowledge of zero was implicit in Arvabhata's place
value systim as a place holder for the powers of ten with mull coeffleients, )

India’s Hrst satellibe Aryabhata and the lunar crater Aryabhata are named in his honour, The inter-school Math
Competition i also named after him.
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WHOLE NUMBERS
In the previous chapter, we have learnt about counting numbers j 3'. 4, . These
pumbers come naturally when we begin counting. Hence, we call the counting numbers
as natural numbers. The smallest natural number is 1 and there is no Jargest natural

nurnbern

rRepresentation of whole numbers on number line
o represent whole numbers on a line, we proceed as under:
(1) Draw any straight line, mark point O on it and label it as [ {zera).
{2) Mark another point A to the right of O on the line and labal it as 1 (ong), then the
length of the segment OA = 1 unit.
(3) Mark paints B, C, I3, E, ... to the right of A at unit length intervals on the line and
label these points as 2, 3, 4, 5, ... respectively.
Thus, the points O, A, B, C, D, E, ... on the line represent the whole numbers 0, 1, 2,
3, &, D, i

1l A . D E
-l * — .
1

B
0 2 3 4 5
Continuing the above process, we can represent Cvery whole number by some point
on the line.
The line drawn above is called the number line.

From the number line, we observe that:
1. Theve is no whole number on the left of ', and every whole rumber an its right is greater

Hrare 0,

Thus, [ is the smallest whaole number.
As the above process of marking points to the right of (t does not stop anywhere,

there is no largest whele number,
A whole prember ts greafer thar alf those whnle mambers that le to its left on the sumber

Livte.
Tn ather wards, a whole number is greater than the other whole number if the first

number Jies on the right of the second number on the number line.

For examprle:
As 5 lies on the right of 2 on the number line, 50 5 > 2.

Similarly, 7 > 3 and 11 > 10.
A ol sumtber is less than all those whole sumnbers Bhat lie fo its right on the number

fine.
In other words, a whole rumber is less than the other whole number if the first

number lies on the left of the second number on the number line.

Far example:
Ac 2 Hes on the left of 5 on the number line, so 2 < b,

Similarly, 3 < 7 and 10 =< 1L

h——
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4. There is na whole wmiber beliween any 1o cansecntive whole nimbers; and there s

atleast one whole niember Detieen fuo noM-consec e sehale numbers,
Consecufive means that the numbers are next to ane-another
For example:
(i) There is no whole number between twao consecutiv
(if) The whole number 5 lies betwesn two not-consecubive W hole numbers
4 and 6.
Obviously £ <5 and 5 < g: we may write 4 < b
(it]) The whole numbers 5 anel 7 lie between bwo nom-consecutive v
4 and 10
Obviously 4 <5< 10and 4 <7 < 10.

o whole numbers 5and 6,

hole numbers

Successor and predecessor
One more than o gioen whnle mgmber is colled 5 SRCCESSOT
Thus, 1 is the successor of (0, 2 15 the successor of 1 and so on.

Mote that sach whale number has one and only one successor; and it i the successor
of the whole number just on its left on the pumber line, Wote that {1 is not the successor

of any whole number.
Ome Tess than a given whole number (other than zero) s called ifs predecessor.

Thus, 0 is the predecessor of 1,1 is the predecessor of 2 and 50 on.

Nate that each whale number (except 1) has one and only one predecessor; and it is
the predecessor of the whole ruumber just on igs right on the number Jine.

Note that 0 has no predecessor in the whole number system.

Remarks

#* Successor of a whole number = (given whole rumber) + 1.
* Predecessor of a whole oumber = (given whole number) — L.
#* (0 is not the successor of any whole amumber.

# (1 has no predeoessor in whole number system.

# | has no predecessor in natural momber system.

-

Example 1. Write the successor of ench of the folloing ruemhers:
{5} 3790 {ify 331010
Solution. Successor is 1 more than the given number.
{i) The successor of 37549
= 3799 + 1 = 380, TR
{il) The successor of 531010 | Successor is 1 mare then

| f
_ 531000 + 1 = 531011, [the given mmmber |

Example 2. Write the predecessor of cach of the following numbers:
i 3793 (i) H31010

e e
]
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Solution. Predecessor is 1 less than the given number. - :
: Predecessor is 1
(1) The predecessor of 3799 ’;mnt:h: given rmﬁr
. |

= 3790 — 1 = 3798,
iy The predecessor of 531010
= [31010 - 1 = 531009,

Example 3. Write e thole numiber alinse successor s 379600,
solution. The required whole number = predecessor of 379600
= 370500 — 1 = 3795590,
E,:ml'llplE 4. Write the adinle number whose prf.:ff.‘:ff:-_—q‘r‘r‘ i5 74933,
Solution. The required whiole number = successor nf FAo90
= 74900 + 1 = 73000,
Example 5 Write two whole numbers occurring just before T0001.

Solution. Two whole numbers occurring just before 10001 are
10001 ~ 1 and 10001 - 2 fe. 10000 and 9994,

Example 6. Write the next three consecntive whole numbers of the following munthers.

(i) 58 (i) 378U
Solution.
(i} The next three consccutive whole numbers of 55 are:
6, 61, 6L

(i) The next three conseculive whale numbers of 37598 are:
F7RGG, AF900, 3790L,

Example 7. Hotw many whole nunbers are there bebween 81 and 1017
Solution. The whole numbers between 51 and 101 are:
82, 83, &4, ..., 100.
Nurnber of these numbers = 100 - 81 = 15
Note that in the above fist, 100 is included ond 81 is not fincluded,

Example 8. How many 3-digit numbers wre ere between 94 and 6077
Solution. 3-digit numbers between 94 and 607 are:
100, 101, 102, ... 608
Number of these numbers = 606 — 99 = 307,

ﬁ Exercise 2.1

1. Write the smallest whole number. Can you write the largest whole number?
2, Wrile the successor of sach of the following numbers:
{1} 3999 {i) 378915 (i) BO01299,
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3. Write the predecessor of each of the following numbers:

{£) 500 (1) 38794 (ifi} 54789011,
4. Write the whole number (in each of the following) whise SUCCessor is:
(£) 50735 (ify 720300 (i) B300000. |
5. Write the whole number (in each of the following) whose predecessor is:
(i) 5347 (i) 72399 (i) 3012999,
6. Write next three consecutive whole numbers of the following numbers:
{# 79 (i) 598 (#if) 35669

7. Write three consecutive whole numbers oceurring just before 3200801,
8. (7} How many whole numbers are there between 38 and 687
(#) How many whale numbers are {here between 99 and 3007 |
9. Write all whole numbers beiween 100 and 200 which do not change if the digits
are writien in reverse order,
10. How many 2-digit whole numbers are there between 5 and 927
11. How many 3-digit whole numbers are there between 72 and 4077

I e —

FUNDAMENTAT. OPERATIONS ON WHOLE NUMBERS

We are already familiar with the four fundamental operations of addition, subtraction,
mnltiplication and division on the whole numbers. Tn this sechion, we shall learn
some basic properties of the operations of addition and multiplication on the whole
mumbers, These properties help us to understand the numbers better and sometimes
make caleulations very simple. We shall alse review the operations of sublraction and
division on whole numbers.

Properties of addition
» Closure property of addition
Let us add any bwo whole numbers and check whether the sum is a whole number.

Whole number Whole mumber Sum I the sumn a whole number?
13 23 183+ 23= 41 Yes
127 308 127 + 308 = 435 Yes
230 3 239 4 239 = 78 Yes

Thus, we find that the sum of any lwo whole numbers is a whole number. In other
words:
If @ and b are any two whole umbers, thent a + b is also g whole number. This is called
closiere property of addition.
= Commutative property of addition
Let us add any two whole numbers in two different orders and check whether the
sum is same,
For example:
() 39+ 28 =67 28+ 39 =67
Is 39 + 28 =28 + 397 Yes,
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(i) 231 + 78 = 309, 75 + 231 = 304
5231 + 78 =78 + 2317 Yes.

From the above examples, we find that in whatever order we add any twe whole
numbers, their sum remaing the same.

In other words:
Ifa and b are any bwo whole mumbers, then @ + b = b + a. This is called comprtitalive
properiy clf addition.
Associative law of addition
Let us take any three whole numbers and find the sum of these numbers. We find
the sum of any two of them and add their sum to the third nuimber in two different
ways of associating them and check whether the resull is same.
For example:
(0 (B+13)+6=21+6=27 and 8+ (13+6)=8+19=27
Is (84 13) + 6=8+ (13 + 67 Yes.
(i) (52 + 17} + 23 =69 + 23 =92 and 52+ (17 +23) =52 + 40 =YL
Is {52 +17) + 23 = 52 + (17 + 23)7 Yes.
From the above examples, we find that the sum of any three whole numbers in
whatever way we associate them, remains the same.
In other words:
If a, b and c are any three whole manbers, then @+ By +c=a (b + ¢). This is called
asspciatioe fawe of eadition.

e Existence of additive identity

The number ‘0 has a special role in addition. ERES e ]
Look at the adjoining table, we note that: If 2 is any whole "D Fail e 1 E-__:
number, then 23|+ 0] =2

g+0=a=0+i o[+ Tl =]2]

The number ‘10 is called the additive idenkity.
« Cancellation law of addition

If o, b and c are any whaole numbers,
For example:

If * is a whole number, then

thenae+c=bh+c=a="h

y+B=3+0=x=0

Remarks _
# In view of the associative law of addition, to add any three whole numbers we can

add any twi numbers and then add the sum to the third number. Hence, we can drop
parenthesis () amd write the sum of three numbers @, band cas a * b % &

e FH=a+bte
Thus, (¢ + B +e=at s -
* In w’cEv of the commitative property and associative law of addition, we note that

while adding any three or morc whole numbers we can group them or change their
order in such a way that the calculations become easier

e —

=
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Example 1. Find the following swum fs sutlable rearrangement!
Bi7 + 509 4 363
Solution. B37 + 500 + 153 = (B37 + 363) + RiR
= 1200 + 509 = 1704
37, 105 amd S,
b= (123 +37) + (254 + S
- 160 + 5300 = 105 = (1

= 5460 + 105 = 5560.

M6) + 105

Example 2, Find the sum of 123, 254,
a1 + 5300) + 105

Salution, 123 + 254 + 37 + 105 + 54

Subtraction in whole numbers

Lok at the adjoining table:
Thus, if a and b are whele iambers slch
a = b, then a - b is @ whole number bl ff @ < b

B | -3 & a whole number
that w =¥ 16, a whole pirnber

thert BE. " = 1 nota whole aumber

a ~ W is not @ whole nuember.,
¢ twhole numbers are nol closed wder sulirac

aral ¢ are any whole numbers, then

Henee, th fromn.
In general, if a, b
fiya-baeb-u
(() (@-b)=-cwa - (b =¢)

(i) @ = 0 = a but 0 — a 1s not a whole number e U is not dentity urder

subtraciion.

Properties of multiplication

« Closure property of multiplication
Let us multiply any two whole numbers and check whether the product is a whole

number.
Whole number  Whale mumber Froduct Is the product a whale maraber?
2 A 128 A= Yien
X 1 2w 11 =250 e
&7 | 57 = 15 = KOS Y=

Thus, we find that the product of any two whole numbers 15 a whole number. In

other words:
If @ asl b are any two whole numbers, thera = b s also @ whole number. This is called
. This is callet

closure property of mulbiplicalion,
» Commutative property of multiplication
:;.e; ;I;E‘:f:jf:al::; two whole numbers in two different orders and check whether
For examplo:
(1) Tx9=063 9x7 =063
I57x9=%x77 Yes
() 25 « 16 = 400, 16 = 25 = 400.
lv 25 = 16 = 16 = 257 Yes.
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Fresgrn thie abapnis erranipilies, wee fined thist i wehabever grder we multiply any two who
erigeribiern, Hhasy jrreedurt pistriapris thiee oo,
Bri by wevinades
,'JI' ¥ n'.lr|'|'|r r|I E -'l"“f Paatis I'.l.-,l,ll’,l||n" _HI.".I‘J'[F.H'Z.I""-,- [ll:]:‘-;-i [ S !.I' = E P "_r-i_.lj_-'] L’_ ‘::].EJ."-_""__;. '.'-':-"‘Iii‘?:f-tfif?-'.,?
prepet g o enueld gl e eed e
o Asscbalive law of el tiplication
LA v bikewe any three webiole narnbers sped find thue product of these numbers. W find
thee preoduct of any B of them and rmulfiply their product with the third number in
eere el il Everaerid Wi f i,.;,‘J___,._'rl;ﬂirrij_; thern and check whether the result is same,
1 asy rrJHFIr'.’
II.. o i = a i o - g =
DA77 5 a3 25 =315 and Ty 5)=7 45 =315
I {24 o B P i (810 )7 Yes,
Gy 02 # By 2 11 = %6011 = 1056 and 12+ (8 » 1) =12 » 38 = 1035,
Is (32 o 8} o 1 =12 5 (8 & 11)7 Vs,

Froen the shorve ceamples, we find that the product of any three whole numbers in
whateer vy wee associate them remains the same,
Iry estheer weoarels:

I et b amid © e any three whole numbers, then (a » b) ¢ =a = (b = ¢). This is called
ansutat e favie of wultiplication,
v Multiplicatinn js distributive over addition
Lest ws find 7 2 (5 + 11) in two different Ways.
Fw(5+11) =7 %16 =112,
Alsy 72547211 =354+ 77 =113,
Thus 705 +11)=7 #8547 « 11
Similarly, we can verify that
12 % (15 + 18) = 12 = 15 + 12 » 18,
From the above examples, it follows that:

Ifa, b and ¢ are any tiee whole mumbers thew g = (P4 cl =g = b+ g % . This is known
as distributive law of nudtiplication over addition.
Thtink and write

Observe the following multiplication and think whether we hav
distributivity of multiplication over additian:

437
# 253
1311 =— 437 x 3
218500 «— 437 » 50
B4 = 437 « 200
170561 = 437 = (3 + 50 + 200

In fact, the process of multiplication (shown above)
classes is baged on the property of distribution of

e wsed the idea of

which we were using in our earlier
multiplication over addition.
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e G BT : = |
+ Existence of mulliplicative idenhily o 3 . | 7
; - inlicali 7 7
The rumber ‘1 las o special role in multiplication. i .
: | B
= T TR T L 1 * . 'I]II'I: L &
Look at the adjoining table. e nol PR

[F 0 fs iry whole aaoher, then

|r‘.'~11::|l=-]:-:|l.

' - [ i i : |
The number 17 is called the mulliplicative identity. E | x| 4 | 20
T e 5 ® 3 15
» Multiplication by zero 5 . ;
] [} - e I = W i
The number zero has a special role i multiplication. 3 Ia !
] * = ]
Look at the adjoining pallern: ' :
L L ] !."l .|: e E-I,‘LI-I h » I’] = :I

We note that at each slep the product dr.:a:n-n.u_:-:: Lvy Jr..
the last product should also decrease by 5 Fxb=d-;
= {};
In fact, this is tue for all other whole numbers also,
Thies, if n s aony whele uteber, then @ x 0 = (0= (1%

» Cancellation law of multiplication
1f 0 and b are any whole numbers and ¢ 15 a non-zero whole number, then

|

qre=bue=a=NhL

For example:

If » is a whole number, then
Exx=10=bxy=5x3=2x=3

Remarks

#* In view of the associative law of multiplication, to multiply any three whole numbers
we can mulliply any two numbers and then multiply this product with the third

number. Hence, we can drop parenthesis { ) and write the product of three numbers
a, band ¢ as a ® b % & Thus,

fax B 2xe=max(bxd=axbxg
* In view of the commutative property and associative law of multiplication. we note

that while multiplving any three or more whole humbers we can group them or change
their order in such a way that the calculations become casicr

« Multiplication is distributive ovver subtraction
Let us find & x (13 - 5) in two different ways,
bx(13=3)=6x8 =48,
Also 6x13-0x5=758-30 =48
From the above example, it follows that:
If 4, b, ¢ are whole members and b = ¢, then
Tx(b—c)=gxb-rupg

This is known as distributive liw of multiptication over subtraction

Example 3. Find the foltowing prodicts Y snilalle renrrangements:
(i) &= 367 %25 (i 17 « 125 = 14 = 8.
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Solution, {i} 8 » 367 = 25 = 357 « (8 » 25)
=207 = 200 = 73400,
() 17 % 125 x 14 x 8 = (17 2 14) = (125 = 8)
= 238 » 1000 = 238000,
Example 4. Find the valye of the follow

[ -
_ I[r'] Ea:ﬂ % 42 + 638 % 158 (21} 81205 = 187 — 81265 = 87,
Solution. (i) 658 x 42 + 658 » 158 = 638 x (42 + 155)

o = 658 = 200 = 131400,
{if} 81265 = 187 — 81765 « B = 81265 = (187 - &7)

= 51260 = 100 = 5128500,
Example 5 Using suitable properties, fisd the following products:
() 674 % 110 (i) 1398 « 99 (i) 1606 x 178,
Solution. (i} 674 x 110 = 674 = (100 + 10} = 674 % 100 + 674 = 10
= 67400 + 6740 = 74140,
(i) 139 = 99 = 1396 (100 - 1) = 1396 = 100 — 1396 = 1
= 139600 - 139 = 138204,
(i) 1006 x 178 = (1000 + 6) x (100 + 78)
= 1000 = 10004 1000 2 T8 + A 100 = 6 = 74
= 100000 = FROO0 + &0 + 468 = 17U(6E.

E |I..I'll;tlr '

OPERATION OF DIVISION
Let us divide 30 by 5.

Dividing 30 by 3 is same as finding a whole number which when multiplied by 3
gives 3. Certainly, it is & because 5 = 6 = 30, Therefore, the statement 30 = 5 = & is
another way of writing the statement 5 x & = 30

Let o and b (= U) be two whole numbers, then dividing a by b is same as finding a
whole nurmber ¢ which when mullip].ie::l by bgivesaie b xe=a.

Thus, s +b=cissame as b » c = o

Henee, operation qf' division is an Dnzerse operation of mudtiplication,

Division by zero
We know that multiplication by a (natural) number means adding that number
repeatedly, As division is an inverse operation of mudtiplication, so division by a number
means subtracting that number repeatedly,
Let us find 12 + 4
12
-4 w— movel

Subtract 4 from 12 again and again, Note that after

f 3 moves, we reach 0.
4 | Similarly, 20 + 5= 4,42 = 7 = 6 etc,

—4 «— move 3 ;3 5 e |
L)
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Mow, let us try 3 + ()

3
! P I - 'I. i A

-0 = move | s FOVETY Move we gl .'r-'l}',ll”'l--""“r""--|'i“"'.n
M Note that afler every )

3 will never stop i, we never reach 0.
=0 a— movel We say thal 3 + () is nol elefined. ‘

3 Tl'll.lHn..- division of a whiole purmler ||'!|.r (1 in nol defined,
—0 «— moved

3

Alternatively

Dividing 3 by 0 is the same as finding a whole number, say b, which when multiplicd
by 0 gives 3. But 0 x b = 0 ie lhere does not exist any whole number B sueh that
0 % b = 3. We say that 3 + 0 is not defined. Thus, il a is any (non-zero) whole number
then a < 0 is not defined.

Division algorithm
We already know how to divide a whole number by another (non-zero) smaller whole
number. Let us see what happens on dividing 31 by 7. We have:
7) 31(4
~28 MNote that 31 =7 = 4 4+ 3.
3

The number {here 31) which is to be divided is called dividend. The number

(here 7) by which the dividend is divided is called divisor. The number of times (here 4)

the divisor is contained in the dividend is called guotient. The number (here 3) which is
left over after division is called remainder. In the above example, we sce that

R

dividend = divisor » guoticnt + remainder

This result is true and can be verified by means of examples, Thus, we have:

If a is any whole number and b is another smaller non-zero whole number then there exvist
unigue whole numbers g and r such that

a=bxg+rwhered<sr<h
This is called division algorithm or division rule,

Properties of division
Lock at the adjoining table:

Thus, if 2 and b (# 0) are whole numbers 22| % | 6 | = |4, a whole number
such thata = b, then a + b may not be a whole |22l % [ 7 | = |5 a whole number
number. 21] + | § | = |? nota whole number

Hence, the whole wumbers are not closed wnder division,
* If a is any whoele monber, Hien a = 1 = a,
Justification: As l xa=a,s00+1=a.
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s 1 T g y sehals unrmeher, then i < a = 1
45 i L R, Rk % al iy Lad -y
FamgLriar A6 J % | =3, S0 =d=1i.
s [f ats anu pon-zere) whole number, then 0 < a = 0.

Tushrneaior: As s B = 0 s ) = g=Ik

Frample 6. Dimdde 278 by 13 and check the resull by division algorithm,

. 13 i 279

Solution, By actual division, we have 26 i
Dividend = 279, divisor = 13, quotient = 21 19
and T-E.E'I'III‘.'].I:!.dE'I =& _13
Cheok: divisor = quotient + remainder &

=132 +-6=22734+06=279
= dividend
Hence, the result 1s correct.

Example 7. Find the greatest 4-digit number which is exactly divisible Iy 1335.
Solution. The greatest 4-digit number = 9999, 135 o9og | 74
We divide %999 by 135 and find the remainder. _9 45

. The smallest number which should be subtracted from

549

Gl 2o that the remaining number is exactly divisible by 135 240
is 9. 2

. The required number = 9998 — 9 = 5390, 2

Example & Find the least mumber which should be added to 0000 so that ihe sum is exaclly
diisible by 237.

Solution. We divide 10000 by 237 and find the remainder. 237 10000 '.H:L'E
~. The least number which should be added ta 10000 so —548

that the sum is exactly divisible by 237 is 237 — 46 1.¢. 191 R20
Note that 10000 = 191 re. 10191 is the smallest —474
S-digit number which is exactly divisible by 237, 46

ﬁ Exercise 2.2

1. Fill in the blanks to make each of the following a true statement:
() 378 + 1024 = 1024 + -
(i) 337 + (5328 + 1164) = (337 + -} + 1164
() (21 + 18) + - = (21 + 13) + 18
(i) 30536 + 0 = ... =0+ 3056
2. Add the following numbers and check by reversing the order of addends
(1) 3189 + 533885 (1) 33789 + 50311,
3. By suitable arrangements, find the sum of:
(0 311,528,289 (i) 723, B34, 66, 277  (iii) 78, 203, 435, 7197, 422.

1. Fill in the blanks to make each of the following a true statement:
(1) 375 2 57 =57 % -

(i) (33 = 16) % 25 = 33 w (w0 % 25)
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(i) 37 x 24 =37 x I8 + 37 % e (i) FANS x 1 =..=1x 7203
() 366 = 0 =... {#) % STA =0 ]
(wif} 473 = 108 = 473 = 100 + 473 = . (ziif) 654 = 97 = fRd = 100 — .= 3
() 0+5="1. (ch (14 —14) =7 =
5, Determine the following products by suitable arran gement: )
() 4 = 528 = 25 (if) 625 % 239 % 16 (i) 125 % 40 « 8 = 25.
6. Fincd the value of the following: o, VR

(1) 542790 x B2 + Bd279 % B
7. Find the following products by using suitable properties:
(i) 739 w« 102 (i} 1998 = 99 (fify 1005 x 185
8, Divide 7750 by 17 and check the result by division algorithm. _
6. Find the number which when divided by 38 gives the quotient 23 and remainder

17, | _
10, Which least number should be subtracted from 1000 so that the difference is

exactly divisible by 337
11, Which least numbar should be added to 1000 so that 33 divides the sum exactly?
12. Find the largest thece-digit number which is exactly divisible by 47.
13. Find the smallest five-digit number which is exactly divisible by 234,
14, A vendor supplies 72 litres of milk to a student’s hostel in the morning and
28 litres of milk in the evening every day. If the milk costs T 39 per litre, how much

money is due lo the vendor per day?
15. State whether the following statements are truc (T} or false (F):
[§) If the product of two whole numbers is zero, then atleast one of them will be

ZRTL.
(i) If the product of two whole numbers 15 1, then each of them must be equal

to 1.
(irf} If & amd & are whole numbers such that @ = 0 and & = 0, then &b may be zero.

16. Keplace each * by the correct digit in each of the following:

M 356 G 65 0 * @ 1700 * 4
— % 5 # - * 0 I _ 3.;,,,4_?.
£ g 4 * 5 7 t* 8 6 6

PATTERNS IN WHOLE NUMBERS
Pattem.-:: in numbers are not only interesting, they help us in simplifying some
calculations. -
Let us observe the following patterns;
L5328+ 9=5328+ 10-1=5338-_1-=75337
0326 + 99=15328+ 100 ~1=5428-1=5427
9328 + 999 = 5328 + 1000 -1 = 6328 - 1 = 4327

Senntid with Cavdcn nied

-



Whole Mumbers 39

2 5328 - O9=5328- 10+1=5318-1=35319
FAZH — 90 =53268 - 100+ 1=3228 +1 = 5229
5328 — 099 = 5328 — 1000 + 1 = 4328 + 1 = 4329
This pattern helps in subtracling the numbers of the form 9, 99, 999, ..
n57x 9=257% (10 —-1)= 2570-257= 2313
257 w90 = 267 x {100 -1) = 25700 - 1257 = 25443
257 % 999 = 257 x {1000 — 1} = 257000 - 257 = 2567453
This pattern. helps in multiplying by numbers of the form 9, 09, 999, ...
I, 1+3=4=2x1l
L E a0l a0
1+3+5+7=16=4x4
Can you write the next two steps of this pattern?
Ixf+rl= @
12x8+2= 9§
123« 8+ 3 = 957
1234 = & + 4 = 9876
Can you write the next bwvo steps of this pattern?

e

m

Arrangement of numbers in elementary shapes
Some rumbers can be arranged in elementaty shapes made up
represcnt number 1,

1. Look at the following figures made up of dots!

of dots, Let one dot ‘s

L2 L] & s & & * & ] L
These figures show the arrangements of the nurmbers 1, 3, 6 and 10 by rangles.
The numbers 1, 3, &, 1(, ... are called triangular numbers.
The next triangular number = 10 +5 = 15.
Can you write the next two triangular numbers?
2 Look at the following figures made up of dots:

¢ & ¢ @
]
B .2 s & ® &
B [
e @ s B & B
L
s » 4 B

These figures show the arrangement of the nambers 1, 4, @ and 16. The numbers
1, 4 9 16, .., are called square numbers. Can vou write the next hwo square

numbers?
3. Look at the following figures made up of dots:
. @
or e @ I
. * » & w: "
] L
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: 4 g w
These figures show the arrangement of the numbers 2 x 3 or 3x2:2xdordx2
i.e. the numbers 6 and 8.

The numbers & and 8 are called rectangular numbers. Can you write two more
rectangular numbers?

A Exercise 2.3

1. Using shorter method, find
() 3246 + 9999 {if) 7501 + 99999 (iif) 5377 — 999

(rw) 25718 — 9999 (o) 123 x 999 {oi) 203 = 9999
2. Without using a diagram, find
(i) 9th square number (if) 7th triangular number

3. (i) Can a rectangular number be a square number?
(if) Can a triangular number be a square number?

4. Observe the following pattern and fill in the blanks:

1x9+1= 10
12x9+ 2= 110
123 x 9+ 3 =1110

12M x 04 4= ...
12345 x 9 + 5 =

5. Observe the following pattern and fill in the blanks:
9x9+7= 88

Bx9+6= BE8
987 x 9 + 5 = B88Y
0876 x 9+ 4= ...
98765 x 94 3 =

*“ﬁjﬂﬂﬁ‘fe Type Questions

MENTAL MATHS
1. Fill in the blanks:
(1) A whole number is less th
number line, % Ramall those: whole numbers that lie to its .... on the
(i) One more than a given whole is called its .,

(fii) There is atleast one whole
3 number b
(fw) 738 x 335 = 738 x (300 + 30 + ) iveen two..... whole numbers,
(v) If @ is & non-zero whole numbe.
. mber and =
(2d) ... is the only whole number Axa=atheng=_

: : which i
{vii) The additive identity in whole num];:;ﬁ;a natural number,
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2 State whether the [ollowing statements are true (T) or false (F):
1) The predecessor of a J-digit number is always a 3-digit number.
(if) The successor of 4 3-digit number is always a 3-digit number.
(it 16 is any whaole number, then o = g = 1.
(i} 1@ is any nomezero whole number, then 0 < 2 = 0,
() Un adding twa different whole numbers, we always get a natural number.
() Belween two whole numbers there is a whole number,

(14 ”"l"‘f 152 natural number which when added to a natural number, gives that
e,

(widd) 1F the product of two whole numbers is zero, then atleast one of them is zero.

MULTIPLE CHOICE QUESTIONS

Choose the correct answer from the given four opfions (3 to 16):
3. The whole number which does not have a predecessor in whole number system is

() O (b 1 (c) 2 {d) ncne of these
4. The predecessor of the smallest 4-digit number is

(i) 9% () 999 (c) 1000 (dy 1001
5. The predecessor of 1 million is

() 9999 (b) 99999 (c) 999999 (4) 1000001
b. The product of the predecessor and the successor of the greatest 2-digit number is

{7} 9900 (&) 9800 () 9700 {d) none of these

7. The sum of the successor of the greatest 3-digit number and the predecessor of the
smallest 3-digit number is

(@} 1000 {b) 1100 {c) 1101 {d) 1099
8. The number of whole numbers between 22 and 54 is
(a) 30 (&) 31 {c) 32 (d) 42

9. The number of whole numbers between the smallest whole number and the greatest
2-digit number is

(m) 100 {b) 99 (c) 98 (d) 85
10. If @ is whole number such that a + a = a, then a 15 equal to

{a) 0 b 1 (c) 2 {d) none of these
11, The value of (93 x 63 + 93 x 37) is

(a) 930 (b} 9300 (c) 93000 (d) none of these
12. Which of the following is not equal to zero?

(@) 0 =5 By 0+5 {c) (10 =10+ 5 (@ (BG-0)+5
13. Which of the following statement is true?

(@) 21 - (13 - 5) = (21 - 13} -5 (k) 21 - 13 is not a whole number

(€) 21 x1=21x0 (d) 13 - 21 is not a whole number

14, Which of the following statement is not true?
(#) Zero is the identity for multiplication of whole numbers.
(b) Addition and multiplication both are commutative for whole numbers.
(¢} Addition and multiplication both are associative for whole numbers.
([d} Multiplication is distributive over addition for whole numbers,

Senntid with Cavdcn nied



e ———————

42 ICSE Understanding Mathemalics = VI

15. On dividing a number by 9 we get 47 as quotient and 5 as renainder, The number j,
(a) 418 () 428 {e) 424 fel) mviane oaf thiens

16. By using dot (=) pattern, which of the following numbers can be arranged in tw
ways namely a triangle and a rectangle?

() 12 (M 1 {e) 10 (d) &

Higher Order Thinking Skills (HOTS)
trying to climb the pole. The

1. The height of a slippery pole is 10 m and an insect I i e
insect climbs 5 m in one minate and then slips down by 4 m. In how much time will

insect reach the top?

2. Which is greater, the sum of
whole numbers?

3. If a whole number is divisible by 2 and 4, is it divisible by 8 also?

first twenty whole numbers or the product of first twenty

Summary

4 All natural numbers together with 0 are called whole numbers,

* Every natural number is a whole number.

4 (0 15 a whole number but not a natural number.

& 0 is the smallest whole number.

* There is no largest whole number.

* The successor of a whole number is one more than the given number.

* The predecessor of a whole number (except zero) is one less than the given number.

* Of the two given different whole numbers, the one which Jies to the right on the number
line is greater than the other.

% There is no whole number between two consecutive whole numbers.

* There is atleast one whole number between two non-consecutive whole numbers.

# Addition properties of whole numbers
1 Closuire property — If @ and b are any whole numbers then @ + b is also a whole number
O Commutative property — If @ and b are any whole numbers then g + b= b + 4 -
0O Associglive law — If 9, b and ¢ are any whole numbers then @+b)+c=a+ {Ig, g
O Additive identity — If o is any whole number then g + 0 = A=04+g :
o Cancellation law — If a, b and ¢ are any whole numbers ¢ .

* Multiplication properties of whole numbers

I Clasure property — If a and b are any whole numbers then @ x b is also a whal b
-l Commutative property — If a and b are any whole numbers then g = b=ph :: e
- Associative low — If a, b and c are any whole numbers then {a « b) x ¢ = g PIJ

d Distribntive lawe — I @, b and ¢ are any whole numbers then a (b +c) —; * : (b x ).

O Multiplicative identity — 1§ a is any whole number. then g x 1 = 4 . 1; ' +a % c.

=} Multiplication by zero — 1f a is any whole number, then a x § = 0=0x :rl

hena+csbece=g=p
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d Cancelinfion lnwe — If a and b are any whole numbers and ¢ is a non-zern whole number

thenaxec=bxc=a=p,

& 16 bi=0band ¢ are whole numbers such that b ¢ = a thena = &=,
& Division by zero is nol dedned

& Properties of division of whole numbers

o

If ais any whole number, then g = 1 = 5

3 Tt a 1s any non-zero whole number, then g 5 o= 1.
A 1 215 any snon-zero whole number, then 0 £ g = 0.
+ Division algorithm

1f 7 15 any whole number and b is ancther smallar non-zere whole number then there
exist unique whole numbers g and rsuch that a=b =g+ rwhere D¢ < I

% Check Your Progress

) | [T I B ]

=

. Write next three conseculive whole numbers of the number 9598

. Write three consecufive whole numbers occurring just before IGFEM0,

. Find the product of the successor and the predecessor of the smallest number of 3-digits.
. Find the number of whole numbers between the smallest and the greatest numbers of

2-digits,

. Find the following sum by saitable armangements:

(i} 678 + 1319 + 322 + Bod] () 777 + B4b + 1463 + 223 + 357

. Determine the [ollowing products by suitable arrangements:

(1) 623 x 437 x 16 () 309 % 25 7 x 8

. Find the value of the following by using suilable properfies:

(1) 236 = 414 + 236 = 563 + 236 x 23 () 370 = 1587 — 37 = 10 = &7

. Divide 6328 by 29 and check the result by division algorithm.,
. Find the greatest 4-digit number which is exactly divisible by 357
10.

Find the smallest 5-digit number which is exactly divisible by 475,

Senntid with Cavdcn nied



INTEGERS

e T T T . -
INTRODUCTION '
Ruchi's mother has 7 cranges. Ruchi has 1o go for 8 Dioni wilh 5e: friends. She wans [ 63Ty U SraTes
Cary hief mather give 10 oranges 1o her? She o not Neve encugh, 4o 3he Baroas 3 OfEnges o7 T
reighbour to be retumed later. After grang |0 granges (o Ruchl how many Grarges ans il Wan T

mather? Can we say that he has zero oranges? the Ras No oENass Ve DUt Ras D resrn 3 TrEn g

s her pevghibour. 5o wihen she gets some More orangss iTom the markss say B e wn
arsl wall De laft with 5 oranges andy.

Artory gaes 1o the market to purchase 3 noeback. He has ¥ 20 wath hem bk the noeboor coss T 28

The shopkeeper wiie T & as due amount from him. He wiites T.6 i his g3ty 1o rememios ATy e

But howe would he remember whether T & has to be gven or o be t2ken from Amory? (an A S
geb by some colour ar sgne?

In this chapser, you wall ke

S L R e | s o

=
= ]

* regers

+ Representation of irdegers on Awnber fine
= Absokibe vale of an nieger

« Compamon of niegers

o [ses af inlegens

« Addinon of infegers Lsing number line

« Addiion af miegers

= Prpperties of adanon of integers

» Subrraction of INEgers wsing number line
Cuccessor and predecessor of an meger
Addifanysubiractan of Iree or more INEgers

INTEGERS
We know that on adding any two whole numbers, we always get a whole number. Is

this true for subtraction as well? Let us examine it.
Consider the following examples:
37-25=12
37-37=0
25=-37=7

B
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We observe that in the last case, there is no answer in the system of whole numbers
¢, when a bigger whole number is subtracted from a smaller whole number, we do not
get @ whole number; thus the system of whole numbers is inadequate for subtraction.
Therefore, there is a need (o enlarge the system of whole numbers to provide an answer
to all questions of subtraction, We introduce negative numbers =1, -2, -3, -4, -5, .
which are opposite to natural numbers 1,2, 3, 4,5, ... .

These new numbers together with whole numbers are called integers.

Thus, the numbers ....,-4,-3,-2,-1,0, L, 2,3, 4 ... are integers.

The natural numbers 1, 2, 3, 4, ..... are called positive integers.

The negative numbers =1, =2, -3, -4, ..... are called negative integers.

The number 0 is an integer. It is neither positive nor negative.

Positive integers are also written as +1, +2, 3, ...

However, the plus sign (+) is usually omitted.

Representation of integers on a number line
To represent integers on a line, we proceed as under:
(1) Draw a straight line, mark a point on it and label it as 0 (zero).
(2) Select a unit of length. Mark points on the line at unit length intervals from each
other on both sides of 0 (zero).
(3) Label the points to the right of 0 (zero) successively as 1, 2, 3, ... and the points to
the left of 0 (zero) successively as -1,-2,-3 .-
(4) Put arrows on each side of the line to show that the line continues indefinitely in
hoth directions.

-
T

--1-—3-—2—1{5!1345

Thus, every integer can be represented by some point on the line. The line drawn

above is called the number line.

From the number line, we observe thakt:

1. There is no largest integer and 1o smallest infeger.

2. An infeger 15 grewter than all those miegers that lie to its [eft on ke wymber line.

In other words, an integer is greater than the other integer if the “r=t integer lies on
the right of the second integer on the number line.

For example:
As 5 lies on the right of

Similarly, 0 > -3 and =1 > -4.
integers that lie to its right on the number line.

3. An integer is less thart all those 1
In ather words, an integer is less than the other integer if the first integer lies on the

left of the second integer on the number line.
For example:
As =2 lies on the left of 5 0n
Similarly, -3 < 0 and -4 < ~1.

—2 on the number ling, s0 5% -2

the number line, s0 -2 <5
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Erom the above observations it follows that:
(i) Zero is less than every positive infeger.
(if) Zero is greater than every negative integer. o
(iif) Fvery positive integer is greater than cvery .'r!r_'g:!._rrtl_t' rr:tr,;gL.
(iv) Farther a mumber from zero on the right, larger .H .iH vl
(v) Farther a number from zero on the left, smaller is 1ts value.

Absolute value of an integer .
The absolute value of an integer is its numerical
The absolute value of an integer a is written as |a].
Thus, |5] =5, |13] =13, |0 =0, |-3] =5 |-7] =7 ete.
Note that the absolute value of an integer 1s always non-Hegabve.
If a is an integer, then
() |a| =aifaz0ie ifais positive Or Zero.
(ii) |a| =-aifa<0ieifais negative,

value regardless of its sign.

Comparison of integers
The rules for the comparison of integers are: ‘
1. Every positive integer is greater than zero and every negative integer 1s
EET,
2. Every positive integer is greater than every negative integer; alternatively, every
negative integer is less than every positive integer.
3. Given two positive integers — compare them as whole numbers.
4. Given two negative integers — the integer with smaller absolute value is greater;
alternatively, the integer with bigger absolute value is smaller.
For example:
iy =3 > -7 because |-3]| < |-7| 1e.3 <7
(i) =25 > -39 because |-25| < |-39] ie 25 < 39,
(iif) =78 < —43 because |-78| = |-43| ie 78 > 43,

less than

Uses of integers

[n our daily life, we come across many statements which are opposite to each other.
[ntegers are used to express these statements in mathematical terms,
For example:

(i) Profits are represented by positive integers and losses are rosented b
negative integers. rep ¥

(if) Deposits in a bank (or post office etc.) are represented b .
withdrawals are represented by negative inligara_ ¥ positive integers and

(iff) Heights above sea level are represented by positive i
t
sea level are represented by negative inte}gq_ﬂ-g.m ve integers and depths below

(iv) Temperatun_za nbu?'e freezing point are represented by positive integers and
below freezing point are represented by negative integers and so on

h}rTP;;::] gain of T500 is represented by + T500 (or T500) and a loss of £500 is represented
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Example 1. Wrile apposite of Hie following:

(1) Decrease in weiglt (1) Profit of T750K0
(rify Walkiing SO0 s toweards north (i) 700 beloww sea level.
splution. (/) Increase in weight (i} Loss of T7500
(i) Walking 8000 m towards south {fo) 70 m above sea level.

Example 2. Write vacl of the folloaing wsing appropriate sign ‘¢ or ="
() A witlndrawal of T 2000,
(8} An aevoplane is flying at o height of 3500 m above sea level,
(ry 5°C belowr 0°C.
Solution, (7} —X2000 (i) +3500 m  (fif) -5°C.
Example 3. Draae a number line and answer the following questions:
(1) Which imtegers lie between —6 and =17
(i) Which is the largest integer among them?
(itf) Which is Hhe smailest integer among them?
Solution. The number line is shown below:

i k¥ F -] B 1 %3

(i) The integers between =6 and -1 are -5, -4, -3, -2,
(i) The largest integer among these is -2,
(iif) The smallest integer among these is —5.
Example 4. Draw a number line and answer the following questions:
(i) Which number will we reach if we move 5 units to the right of =27
(if) Which number will we reach if we move 6 units fo the left of 17
(i) Int which direction should we move fo reach —7 from —27
Solution. Draw the number line.

ot e e a0 >

(i) = i 8 2.1 0 1 2 3 4 5

After moving 5 units to the right of -2, we reach at 3.

—
B

(i) = % 4-32-10 I 23

After moving 6 units to the left of 1, we reach at =5.

. — = =] -
(i1i) =-— % 7 -6 5 —4 -3 A=l 3 2 2

_2, we have to move in the left direction.

To reach -7 from
¢ number ling, write the integer which is:

':”} & less ”m" 1 {J:!-f} 5 less than — 1.

find an integer which is 4 more than -2, so we statt From

Example 5. Using th

(7} 4 more than =2

Solution, (f) Since we want l0
-2 and move 4 units to the right. )

. . ., S

- s T S T S i B P

:

We reach at 2, so the required integer is 2,
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4 . : x . . i
(if) Since we want 1o find an integer which 18 6 loss than 1, 50 W€ start from 1 and

move 6 units o the ledt.

F“‘u"wﬁ\rﬂ_ﬂ_——-—-—-—'—'_-
et g ~2 =1 W] 3 3

b

We reach at =5, so the required integer is =3
(ifi) Since we want to find an integer which is 5 less tha
and move 5 units to the left.

I,—\'.r—\,;r-\r\r"‘x_,.__-—»—-———'—'_'_"

E ey =g =gl 2 3§

n -1, so we start from —1

We reach at =6, so the required integer is =b,

Example 6. Evaluate Hie following:
@ |-7] + (0] ) [-12
Solution.
(i) Since |-7] =7 and |10] =10,
n|=7] + (10| =7 +10=17.
(i) Since |-12| = 12 and |-9| =%
- |-12| + -9} =12+9=12L
(iif) Since |-8] =8and |6] =6,
- |-8| - |8] =8-6=2
(i) Since |-15] =15and |-11| =11
. |=15) - |-11] = 15-11=4.

|+ |=91 (i) |81 = 161 () |-15] = |11}

Example 7. Use the appropriate symbol < or = 10 fill in the following blanks:

() =5 .3 Gy 5 .1 (i) 0 ... =6
(iv) =10 ... 10 (@) =5 ... -3 (vi) —64 ... —203.
Solution.

(i} As every negative integer is Jess than every positive integer, =5 < 3.
(if) As every positive integer is greater than every negative integer, 5 > — 1.
(iii} As zero is greater than every negative integer, 0 > 6.
(iv) As every negative integer is less than positive integer, =10 < 10.
(v) As |=5] = |-3| ie. 5> 3 -5 <=3
(vi) As |-64| < | -203| ie 64 < 203, —64 > —203.

Example 8. Arrange the following integers in ascending arder:

~33, 37, 5, 615, -4,
Solution. For negative integers -33, =9,
we have =33 < -9 because |-33| > [-9] ie 33> 9.
For positive integers 37, 5, 615, we have 5 < 37 < 615,
As every negative integer is less than every positive integer, therefore, we get
-33 < -9 < 5 < 37 < 615.
Hence, the given integers in ascending order are: Ascending means
-33, -9, 5, 37, 615. Bt fo great:
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S8, 2050, —<40, s, - 11, 678

splution. For positive ntepers 189, 2050, 678,

s

. Write four consecutive in
. Write four consecutive integers just before -2,

. Draw a number |

we have 2056 ~ o758 ~ 159
For negative integers —49, —p, - 11,
we have —6 = = |1 = —4u

bocause |-o| < [=11] < | =49 fe. 6 < 11 < 49,

Hence, the given integers in descending onder an

2056, 678, 189, -6, =11, =49,

Exercise 3.1

- Write the opposite of the follewing

(wil) A jet plane flving at a height of 9520 m,
{viif} & m down in the basement of a building.

number line?
(13,5 i) 0, =2 (irf) =3, =50

number line?
(i}=3,0 (if) 2, =5 (if7) ~4, =7

. Draw a number line and answer the following questions!

(i) Which integers lie between —9 and -27
(i) Which is the Jargest among them?

(/) Which is the smallest among them?
tegers just greater than =9,

ine and answer the following questions:

{1l Which number will
(i} Which number will we e

(iii) In which direction should we move o reach 3 {rom =37
(i) In which direction should we move b reach =8 from =37

lntegers 449

D scending means
yreater fo smaller

A every positive indeper s preater than vvery negative integer, themetom, we el
2056 > 078 = 189 = —fi = — 1] = —4u,

(1} Loss of <5000 {1 30 km Bast of Delli
(N 200 me above sea level (i) 325 B
[ 51_1&1[11:11115 = 200 (o) 2870 above freezing poind.
. Write each of the following using appropriate sign '+ or *="
{f) Gain of Skg weight (1) Barning < 1340
{iify 20°C below freesing point (i Loss of 34710
(o) Depositing T2500 in a bank () 240 m below sea level

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

fiv)y 2, =7,

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

(iv) =10, - 16.

we reach if we move & unils to the right of =17
ach if we move 7 units to the left of 27
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9. Using the number line, write the integer which is

) S e than -1 |r.-|ﬁir_---lhan-l-
(115} 7 lesn than 2 itr) 3 more than -
10, Fvaluate the following .
(i |13 - 5] it |5=13] (&) | =11] = .
(i) |=B] » |-8] i) [7] - =31 (eih =19 = | |.
11. Use the appropriate symbol < or = o il in the following blanks
i =3..7 ia) O =y | i) - 10 11
(i) = -2 ) -5 =13 fm) - X v

12. Arrange the following integers in ascerwding mr.'.'-:r )
{n-5230-92 () =18, -39 -4, -3, -4 3
13, Arrange the following integers in desornaleng order

() =M,25-%.4100 -5 (i) ~108, 98, -3, -8, J&, -4, =

14. State whether the following statements are trur (1) of falee b
(i} 0 s the venallest ponitive snbeget
Lif} Every rugative integer s less than every natural it
(11) =7 ts to the right of -6 on the number line
(117) The absolute value of an infeger » alwavs greabes than the integer

ADDITION OF INTEGERS
Additlon of Integers using number line

' To add a positive integer. move ta the right on the member line.

Fxample 1. Find |-5) » )

Solution. Start from - 5 on the number line
Move ) units to the right. We peach at -2
=N ede-2 S X -.'1:_.

« i i ¥ =& I @ |

- -
"
L

To add & megatioe integer, move to the left on the number line.
Example 2. Find 5 « (-]) .
Solution. Start from 5 on the number Line
Move 3 uruts to the left h&'rwd'ut_:

LB t-NeY o p——— .
-2 = 8 T 2 3 & 5

Example 3. Find (-3) « (-2).

Solution. Start from -3 on the number Line.
Move 2 units to the left. We reach at -5
=N+ =D =-5 o e N

-6 -5 -4 -3 -2 -1 0 } 1?2
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Addition of integers

we have the folfy
= Toadd two positiv

e integers-—add therm
« To add twp Negative nt

to the sum abitg ined.

pirtained.

wing rules for addition of integers:
2% natural numbers.

“BerS—add their absolute values and give the negative sign

atil give regal i SIgH to the sum
¢ Toadd a Positi

ve integer and g negative inteper - subleact the smaller absolute value
from the larger absolyte v

alue and give the sign of the integer which has the larger
absolute value to the result obtajned.

In practice, Wgnore their signs, sublract the snuwafler fumber from the lavger number md ive
the siwn af the mbeger which hias the firger absolute valie to the result obtained.

Example 4, Evaluate the following,

() (+129) + (+274) (i7) (~78) + (-125),
Solution. (1) As both integers are positive, so add them like natural numbers,
(+129) + (+274) = 129 4+ 274 = 403,

(i1} Asboth integers are negalive, so add their absolute values and give the negative
sigh to the sum obtained,

Now | -78| = 78 and |-125] = 125.

Adding their absolute values, we get 78 + 125 = 203,
{=78) + (=125) = —2013,

In practice, we write the solution as under:

(~78) + (—125) = —(78 + 125} = —203.

Example 5. Fvaluate the following:
() (=48) + 85 (i) 136 + (-2342).
Solution. As the two integers have different signs, so subtract the smaller absolute

value from the larger absalute value and give the sign of the nteger which has
larger absolute valuc.

(1} Here, |-48| =48 and |85| = 85.
Sublract 45 from 85
As the sign of the integer with larger absolute value is positive, so put positive
sign before the resull.
(—48) + 85 = + (B5 - 48) = + 37 = 37.
In praclice, we wrile the solution as under:
(~48) + 85 =+ (B5 - 48) = + 37 = 37,
(i) Here, |136| = 136 and |-234| = 234,
Subtract 136 from 234,

As the sign of the integer with larger absolute value is negative, so put negative
sign before the result,

——__
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136 + (-234) = —(234 — 136) = —98.
In practice, we write the solution as under:
136 + (~234) = - (234 - 136) = -98.

Example 6. Evaluate the following:
() -2051 + (-759) (i) 859 + (-2737) (i) —2057 + 4718
Solution. (i) Add 2051 to 759 and put negative sign before the result.
~2051 + (~759) = —(2051 + 75%) = -2810.
(if) Subtract 859 from 2737 and put negative sign before the result.
859 + (-2737) = —(2737 - 859) = -1878.
(if) Subtract 2057 from 4718 and put positive sign before the result.
~2057 + 4718 = + {4718 — 2057) = + 2661 = 2661.

Properties of addition of integers
* Closure property of addition

Let us add any two integers and check whether the sum is an integer.

Integer Integer Sume Is the sum an integer?
4 7 4+7=11 Yes
-5 -8 (~5) + (-8) = -13 Yes
-6 9 (~6)+9=3 Yes
11 3 (<11) +3=-8 Yes

Thus, we find that the sum of two integers is an integer. In other words:

Ifaand b o 1 § 15 i
;}; ndt;rmmxlrre Ay fwo mtegers then a + b is also an integer. This is called closure property
* Commutative property of addition
If a and b are any two infegers, thena +b=b + g
For example: '
4+7=11and7+4=11
44+7=7+4,
(i1} (=5) + 14 =9 and 14 + (-3)=9
(=5) + 14 = 14 + (-5),
* Associative law of addition
If a, b and c are any intevers. then
For example: : @+bhyec=qy (& + ).
) 4+7)+13=114+13
= =2¢1-1nd4+{7+13 =4
_ W+7)+13 =44 (7413, AR
) [=5)+ 7] + -6y =2 4 (~6) =~4 and (-5) 1 [7 (~6)] =
{{_5] * .?] " {—rﬁ] = {-_5_} x I':." A {__ﬁ}]l == {_5} + 1= -4
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In view of the above Tesults, we van drup brackets and we write
b +c=a+rB+c)=a+h+r
« Fxistence of additive identity
For ecery fnteger a, 8 = 0 =a =0 +i.
For exaniple:
(=2 +0=-21=0+{-21)
The tteger 0 is called the additive identity.
« Additive inverse
For every integer o, there exists integer —a such that @+ (~a) =0 =& +4a
For example;
F+{-5}=0={-5+2
Thus, —a 15 the additive inverse a and a is the addilive NUVEFse of —it.

Hence, —i-n) = 4.

Exercise 3.2 .

1. Fvaluate the following, using the number line:

(D) & + (=5) (if) (—4) + D (i) 7+ (-3} (i) -6 + (=2).
2. fwaluate the following:
(f) (—8) + (=14} (i) =35 « (=47) (iif) 91 + (—48)
(i) (—203) = 50 (v} (—36) + 29 (of) (-131) +97.

3, Evaluate the following:
(i} —1083 + (-3974) (i) 76 + (—394) (if) 1309 + (-2811).

4. Fill in the following hlanks:

(i) =(=B) =+ - (i) —(=3 = -+ (#if) ~(=539) = - - -
5 Write down the additive inverses of:
(i) 9 (i) -11 (iif) - 237 (i) 567

SUBTRACTION OF INTEGERS

Subtraction of integers using a ﬂ“mlffET_h“E 1
In addition we combing fwo numbers, while in subtracton we take away one number
from another. Thus, suhtraction is the opposite af additron.

Recall that, to add a positive mteger Yo© move to the right, so:

Hre left on the number line. |

L Th;db_fmct ai p_ﬂsiﬁw.' integer, MOve to

Example 1. Fird 3-4

Solution. Start from 3 01 the numbet line.
| Move 4 units to the left. e reach at —1.
‘ t. Bekesl T .

‘i_-_,_-—il—-—'.'_'-_
5 —a2 -1 0 1 2 3

o ¥
in
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Example 2. Find (-3) -4.
Solution. Start from -3 on the number line.
Mowve 4 units to the left. We reach at -7.
(-3) -4 =-7.

m P " ) " " . -
if =7 -6 -5 =4 =3 =2 -1 0 1

Recall that, to add a negative integer you move to the left, so

_ To subtract a negative integer, move to the right on the mumiber line.

Example 3. Find 4 - (-3).
Solution. Start from 4 on the number line.

Move 3 units to the right. We reach at 7.
4-(=3)=7

Example 4. Find (-2) - (-5).
Solution. Start from -2 on the number line.
Move 5 units to the right. We reach at 3.
-2~ (-5)=3.

= P, V. V. V. Vs, A
=Y =2=1 0B 1 2 3 4 5

Subtraction of integers

Subtracting one integer from another integer is same as adding the additive inverse

(opposite) of the integer that is being subtracted to the other integer.
For example:

(i) Subtracting 7 from 12 is same as adding -7 (opposite of 7) to 12,
12=-7=12+{-7) =
(if) Subtracting 5 from -11 is same as adding -5 (opposite of 5} to =11,
-11-5=-11+{-5)=-16,
(iif} Subtracting -9 from 16 is same as adding 9 (opposite of —9) to 16,
- (-9 =16 +9 =125,
(iv) Subtracting -5 from 13 is same as adding 5 (opposite of =5) to =13,
~13-(-5)=-13+5=-8,
Thus, we have:

If @ and b are any two integers, then a — b = a + (~b), ]

In other words, change the sign of the integer to be subtracted and then add.
Example 5. Subtract:

(i) =7 from 12 (i) 12 from —7 (iif) =12 from 7 (iv) —235 from —411,
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an:udd'—l

Golation. (112 - (=7} =12 + 7 [ Zhanae he slgn o 7
=19 e e
{if) =7 =12 =(-7) + (=12 i Ehn_ngr. ‘r_ha sign nf_IE uld uﬂ
= —{7h12) ==19
Gi) =7 — (=12 =-F +12=+(12-7) =+ 5=
(i) =411 = (=235) = —411 + 235 = (411 - 235) = - 176,

prample 6. Evaluate e following:
() (=526} —{-217) (i) (=233 - (+1573).

golution. () (-526) — (=217} = 526 + 217
= {326 — 217} = —309 [hange the sign of -217 and add

(7] (—239) - (+1373) = (-239} + (-1573) PSR-
= (239 + 1573) = ~1812. | change the sign of il
pxample 7. The sumt of two integers is _23. If ome of them 15 =5, find Ihe other.
Solution. Other integer = sum of two integers — (the given integer)
=-23-(-5)=-234+35
= —{23 -5} =-18.

guccessor and predecessor of an integer
One wore than @ given integer i culled its sHCcessar.
One less than a given integer is called its predecessor.
Thus, if 2 is an integer then
() its successor isaq + 1
successor and the predecessor of —23.
23 4+1=-22 and

(#) its predecessor isg— 1.

Example 8. Finad the
Snlution. Successor of ~23=
predecessar of 3 =-23-1=-24

ﬁ Exercise 3.3

1, Evaluate the following asing the number ]_ine_; | |
() 4-(-2) (i) —4 - (-2) (@) 3-6 (i) -3 = [-3).

2. Subtract: ;
(i) =6 from ¥ (i) 6 from -9 (#ii} —6 from =9
(i) =725 from —63 () —376 from 10 (i) 92 from —620,
3. Evaluate the following: |
(i} =237 — (+1884) {if) =346 - (-1275)
(iif) ~190 - (~3512) (i) —2718 - (+6527).
4. The sum of two integers i 17. 1f one of them is =35, find the other.
5. What must be added 1o -23 to get =57

&
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6. Find the predecessor of 0.
7. Find the successor and the predecessor of the following integers:

() =31 (1) —735 (i} —240.

ADDITION/SUBTRACTION OF TIIREE OR MORE INTEGERS

Three or more integers can be added/subtracted by the successive .?Ffplic:aﬁ[m of the
rules practised above, However, it is more convenient to group the positive and negative

integers scparately.
Example 1. Find 3 + (-3) - (-2},
Solution, Step 1. Add the first two numbers,

G+ (-3)=9-3=¢

Step 2. Add the result of step 1 to the third number

94 3)—(Y=6-(-D=6+2=8

Example 2. Epaluate the following:
(1) 280 + (1300 - 86 (if) 372 + (-584) — (—98) (iif) ~746 + {—-78) — (~124) + &9,

Solution. (1) 280 + (—130) - 96 = 280 — 130 — 96

= 280 - (130 + 96) [ Add hegative integers together
= 280 - 226 = 54 o
() 372 + (~584) - (-98) = 372 — 584 + 95
= (372 + 98) - FE4 Edd positive integers tegether
=470 - 584

= —(584 — 470} = _114
(i) —144 + (-78) - (=124) + 69
ol T, e
) pasitive int I
=—[146 + 78) + {124 + 63) | ond negative :miﬁ Ziiz:z::ﬁ |
= -224 + 193 R _
= =224 _ 193y = —971,
Example 3. Find 7~ 5 + 4 +3-2—6H_§
Solution. Siep 1. Group the Positive and negative inte

BETs Separately,

-h
+7 -
+4 —5
+3 -8

+ 14 -1 -

Slep 2. Add the two results of step 1.
(+14) +{-21) =14 - 21 = 7.
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Fxercise 3.4 ... ——— i i i
1, Find the value of;
{f(}6-9+4 {ii) =5 — (-3) + 2 (ifi) 7+ {-3) + (~6) (iv) 63~ (~3).
2, Evaluate the following:
i} =77 + {(—84) + 318 {if) 54 + {—218) — {-76)
(iif) —121 = (78] = (=193) + 576 (fv) 65 + (=78) — (~28) + 32.

3, Find the value of:
(8- 6+(-2)— (-3} + 1 (i) 31 + (-23) - 35 + 18 - 4 (-3):
4. Rashmi deposited T4370 in her account on Monday and then withdrew Y2870 on
Tuesday. Next day she deposited T1550. What was her balance on Thursday?

I ———— R RN L T ——

%ﬂhjecﬁw Type Questions

MENTAL MATHS
1. Fill in the blanks:
(f) The absolute value of 0is ...
(i) The sumn of two negative inlegers Is AlWaYs & .o '
(ifi) The smallest positive integer i5 .
(i) The largest negative inleger 15 ,oom
@17+ ....=0
() 0o =15 = =10
(zif) The predecessor of —99 15 ..
2. State whether the following statements
(f) The sum uof a positive integer and a negativ
(if) Zero is an integer-
(iif) The sum of an intcger an
{iv] The sum of three integers Can DEVET
(w) |-7] < [-3].
{vd) —20 is to the left of =21 on the nuimbe
(mif) The successor af =29 is - 30,
(wifé) [ is greater than every nogative integer.
(ir} The difference of twa integers i5 always an integer.
(x) Additive inverse of negative integer is always a positive integer.
3, State whether the following staterments arc true or false. If a statement is [alse, write
the corresponding
() -8 is to the right o
(i) —100 s to the right of
(if) Smallest negative integer is — I
i) —26 is greater than —25.
{5} —187 is the predecessor of — 188,

are brue (T) or [alse ()
e integer is always a nogative integer.

d its negative is always zero.
be zero.

r line.

correct statement.
§f —10 on the number line,
—E0 on the number line,

—
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MULTIPLE CHOICE QUESTIONS

Chanse the correet answer fromt [he given fony opfions (4 to 17)

4, The integer which is 3 more than -2 is
[y =7 (b} =3 {c) 3 {d) 7
5. The number of integers between — 1 and 1 is _
() 0 (i 1 {c} 2 (d) 3
6. The number of integers bebween =3 and 2 are
i) 2 (b 3 (c) 4 () 5
= The number of whole numbers between - 6 and 6 is
() 11 i 10 () & (el) 5
& The greatest integer lying ~10 and -15 is
() =10 (i —11 (o) —14 () —13
9. 'The smallest integer Lying between —10 and -15 is
(] ~10 (b} =11 (c) —14 (if) ~13

10. Which of the followiny slatement is true?
() |10-4| = [10] + |4
(e} =1 lies on the right of I on the number line () -7 is greater than -3
11, Which of the fellowing statement is false?
(@) -20—{-5}=-15 (B |-18| = |-13]

(h) Additive inverse of =315 3

() 23~ (-31) =8 {il) Every negative integer is less than 5
12. Which of the following statements is false?
(@) (=3) + (=11} is an integer () (=19) + 13 =13 + (-1%)
(e} (=15} + D ==15=0+ {-15) {d) Negative of -7 does nol exist
18. If the sum of two integers is —17 and one of them is -9, then the other is
() 8 (b) -8 [c) 26 (4) -26
14, On subtracting =7 [rom —4, we get
(1) 3 & -3 () =11 {d) none of these
15. (=12 + 17 = (=10) is equal to
im) =3 (i 5 (¢) 15 (d) —15
16. Which of the fellowing staterments iz true?
() =13 > -8 = (-6} () -5-4>-12+2
{c) (-8} -3={(-3)-(-8) (d} (-15) = (-22) < [~22) - (-15)
17. The statement “when an integer is added to itself, the sum is less than the integer” e
(a) always true (B} never true

(¢) true only when the integer is negative
(ef) true when the integer is zeto or positive

Higher Order Thinking Skills (HOTS)

1. Can the sum of successor and predecessor of an integer be an odd integer?

2. What is the sum of all integers from —300 to 5007
3, Find two positive integers such that their product is 1,00,000 and none of them contains
(l as a digit.

Senntid with Cavdcn nied



Integers 59

XQ Summary

& Thenumbers .. —4,-3,-2,-1,0,1,2, 3,4, ..... are called integers.
& The natural numbers 1, 2, 3, 4, ... are called positive integers.
* The numbers —1, =2, -3, -4, ...... are called negative integers.
* The number 0 is an integer. It is neither positive nor negative.
& Of the bwo given different integers, the one which lies to the right on the number line is
greater than the other.
% Of the two given different integers, the one which lies to the left on the number line is
less than the other.
« There is no largest integer and no smallest integer.
& 1is the smallest positive integer and -1 is the largest negative integer.
# The absolute value of an integer a is its numerical value regardless of the sign of @. It is
written as | @ |.
* Comparison of integers
O Every positive integer is greater than zero and every negative integer is less than zero.
O Every positive integer is greater than every negative integer, alternatively, every
negative integer is less than every positive integer.
O Given two positive integers — compare them as whole numbers.
0 Given two negative integers — the integer with smaller absolute value is greater;
alternatively, the integer with greater absolute value is smaller.

* Addition/subtraction of integers using number line
O To add a positive integer, move to the right on the number line,
O To add a negative integer, move to the left on the number line.
0 To subtract a positive integer, move to the left on the mumber line.

0 To subtract a negative integer, move to the right on the number line.
* Addition/subtraction of integers
rs — add them as natural numbers.

QA To add two positive intege
QO To add two negative integers — add their absolute values and give the negative sign

to the sum obtained.
2 Toadd a positive integer and a negative integer — subtract the smaller absolute value

from the larger absolute value and give the sign of the integer which has the larger

absolute value to the result obtained.

2 To subtract an integer from another
subtracted and then add.
* Successor and predecessor of an integer
then its successor =a + 1 ancl
ell as predecessor.

integer — change the sign of the integer to be

Q Jf a is an integer, its pIEdEL‘:E'ﬁEGr =a- 1.

4 Every integer has a successor as W
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‘% Check Your Progress
1. Use the appropriate symbol < or > to fill in the following blanks:
() (-3 + (-6) .. (-3) - (-6} R Rt S g S
(i) 45 — (=11} ..... (57 + -4 (i} (~25) = 42} oo (FA2) = =25
2. Find the value of;
(12 +{-3) = 5 =2). {i) 39-35+7-(-4) + 2

{iif) =15 = (=2} =71 - & + 6.
3. Evaluate:
) |-13| = 115 (i) 135-41] - |7-{-D).
4. Arrange the following inlegers in ascending order:
-3 35, =102, 0, =51, -5, =6, 7.
5. Find the successor and the predecessor of —199,
6. Subtract the sum of -233 and 137 from —152.
7. What must be added #0 - 170 to get 557

5. What is the difference in height between a point 270 m above sea level and 30 m below
sea level?

% Activity 2

Ohjective .
To find the sum of two integers,

Pre-requisite knowledge
{#) Concept of pesifive integers, negative integers and 7ero.
(#f) Sum of a positive integer and its negative is zero.

Materials required

() Coloured chart paper (1) Grey coloured chart paper (i) Ceumelry box

(i) Pair of scissors [ Fevistick /Gum (o) A white shoot of paper

Preparation for the activity
1. Cut off 10 squares cach of side

1 em from the coloured ch; ;

square represent +1. chart paper. Let 1 coloure
2. Cut off 10 squares each of side 1 om from H 1

represent -1, 1¢ grey chart paper, Let 1 grey squar

To perform the activity

We know that sum of a positive integer and its negaltive
coloured square and one grey square neutral
in fig. {1},

15 ZEI0 L2, ong
1ze each olher as shown

Fig, {i}
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