Khowing our
Numbetrs

Chapter 1

Introduction

Counting thingsiseasy for us now. We can count objectsin large numbers,
for example, the number of students in the school, and represent them
through numerals. We can al so communicate large numbers using suitable
number names.

Itisnot asif weawaysknew how to convey large quantitiesin conversation
or through symbols. Many thousands years ago, people knew only small
numbers. Gradually, they learnt how to handlelarger numbers. They also learnt
how to express large numbers in symbols. All this came through collective
efforts of human beings. Their path was not easy, they struggled all along the
way. In fact, the development of whole of Mathematics can be understood
thisway. As human beings progressed, there was greater need for devel opment
of Mathematics and as a result Mathematics grew further and faster.

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

We enjoyed working with numbersin our previous classes. We have added,
subtracted, multiplied and divided them. We also |ooked for patternsin number
segquences and done many other interesting thingswith numbers. In thischapter,
we shall move forward on such interesting things with a bit of review and
revision as well. '\
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1.2 Comparing Numbers

Aswe have done quite alot of thisearlier, let us seeif we remember whichis
the greatest among these :

(i) 92, 392, 4456, 89742_ C 1am the greatest >
(i) 1902, 1920, 9201, 9021, 921@

So, weknow theanswers.
Discuss with your friends, how you find the number that is the greatest.

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

Was that easy? Why was it easy?

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

Make five more problems of thiskind and giveto your friends
to solve.

Now, how do we compare 4875 and 35427

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

Next tell which is greater, 4875 or

Try These G 45427 Here too the numbers have the
Find the greatest and the smallest ~ samenumber of digits. Further, thedigits
numbers. at the thousands place are same in both.
(a) 4536, 4892, 4370, 4452. What do we do then? We move to the

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

(d) 6895, 23787, 24569, 24659. place is greater in 4875 than in 4542.
Therefore, 4875 is greater than 4542.
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If thedigitsat hundreds place are also samein the two numbers, then what
dowedo?
Compare 4875 and 4889 ; Also compare 4875 and 4879.

1.2.1 How many numbers can you make?

Suppose, we have four digits 7, 8, 3, 5. Using these digits we want to make
different 4-digit numbers such that no digits are repeated in a number. Thus,
7835 isalowed, but 7735 is not. Make as many 4-digit numbers as you can.
Which is the greatest number you can get? Which is the smallest number?
The greatest number is 8753 and the smallest is 3578.

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

Try These Q)
1. Usethegiven digits without repetition and make the greatest and smallest
4-digit numbers.
@ 2,874 (b) 97,41 () 4,7,50
(d 1,7,6,2 (e 54,03

( 0754 isa 3-digit number.)

2. Now make the greatest and the smallest 4-digit numbers by using any one
digit twice.
@ 3,87 (b) 9,0,5 (© 0,4,9 (d 8,51

(Hint : Think in each case which digit will you use twice.)

3. Makethegreatest and the smallest 4-digit numbersusing any four different
digits with conditions as given.

€) Digit 7 isalways at Greatet |9/8|6/ 7|
ones place
Smalest [1[0[2[7

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

()  Digit4isaways Greatest | | [4] |
at tens place
Smallet | | [4]
(© Digit 9 isalways at Greatest | 9| | |
hundreds place
Smallest | |9 | |

thousands place

(d) Digit 1isaways at Greatest |[1| | | |
|

Smallest
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4. Taketwodigits, say 2 and 3. Make4-digit numbersusing both the digitsequal
number of times.

Whichisthegresatest number?
Whichisthesmallest number?
How many different numberscanyou makeinall?

Sand in proper order

1. Whoisthetallest?
2. Who isthe shortest?

(& Canyouarrangethemintheincreasing order of their heights?
(b) Canyou arrange them in the decreasing order of their heights?

Shashi
(159 cm)

Mohan
(158 cm)

Dally
(154 cm)

Ramhari
(160 cm)

NP
—".f\ 'ﬂ ’: () |

[ —".| P

| \\/ = [ e | li L ‘ -

( | | \—] \ . I‘I. ‘ !| : .
m_ UNRNEL

Rs 1897 Rs 2854 Rs 1788 Rs 3975

Which to buy?

Sohanand Ritawent
to buy an dmirah.
There were many
amirahs available
withthar pricetags

1dl

ok

== |

Rs 2635

Try These Q)

Think of fivemore situations
where you compare three or
more quantities.

(@ Canyouarrangetheir pricesinincreasing
order?

(b) Can you arrange their prices in
decreasing order?

Ascending order Ascending order meansarrangement from the smallest tothe
greatest.

Descending order Descending order means arrangement from the greatest to
the smallest.
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Try TheseQy
1. Arrange the following numbersin ascending order :
(8 847,9754, 8320, 571 (b) 9801, 25751, 36501, 38802
2. Arrange the following numbersin descending order :
(8 5000, 7500, 85400, 7861 (b) 1971, 45321, 88715, 92547
Make ten such examples of ascending/descending order and solve them.

1.2.2 Shifting digits

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

Think about what would happen to 182. It could become as large as 821
and as small as 128. Try thiswith 391 aswell.

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

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

Write the numbers formed in both ascending and descending order.

Before L7]19][5]
Exchanging the 1st and the 3rd tiles.
After 15]19]|7]

If you exchangethe 1st and the 3rd tiles(i.e. digits), in which case doesthe
number become greater? In which case does it become smaller?
Try thiswith a4-digit number.

1.2.3 Introducing 10,000

We know that beyond 99 there is no 2-digit number. 99 isthe greatest 2-digit
number. Similarly, the greatest 3-digit number is 999 and the greatest 4-digit
number is 9999. What shall we get if we add 1 to 99997

Look at thepattern: 9+1 = 10 = 10x1
9+1 =100 = 10x10
999+1 = 1000 = 10x 100
We observe that
Greatest single digit number + 1 = smallest 2-digit number
Greatest 2-digit number + 1 = smallest 3-digit number

Greatest 3-digit number + 1 = smallest 4-digit number _
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Should not we then expect that on adding 1 to the greatest 4-digit number,
wewould get the smallest 5-digit number, that is 9999 + 1 = 10000.

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

1.2.4 Revisiting place value
You havedonethisquite earlier, and you will certainly remember the expansion
of a2-digit number like 78 as

78=70+8=7x10+8

Similarly, you will remember the expansion of a 3-digit number like 278 as

278=200+70+8=2x100+7x%x10+8

We say, here, 8 isat onesplace, 7 isat tens place and 2 at hundreds place.

Later on we extended this idea to 4-digit numbers.

For example, the expansion of 5278 is

5278 =5000+ 200+ 70+ 8

=5x1000+2x100+7%x10+8

Here, 8isat onesplace, 7 isat tensplace, 2 isat hundredsplaceand 5is at
thousands place.

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

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

We say that here 8 is at ones place, 7 at tens place, 2 at hundreds place,
5 at thousands place and 4 at ten thousands place. The number isread asforty

five thousand, two hundred seventy eight. Can you now write the smallest
and the greatest 5-digit numbers?

Try TheseQy

Read and expand the numbers wherever there are blanks.
Number Number Name Expansion
20000 twenty thousand 2 x 10000
26000 twenty six thousand 2 x 10000 + 6 x 1000
38400 thirty eight thousand 3 x 10000 + 8 x 1000

four hundred + 4 x 100

65740 sixty five thousand 6 x 10000 + 5 x 1000

seven hundred forty +7x100+ 4 x 10
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89324 eighty nine thousand 8 x 10000 + 9 x 1000
three hundred twenty four +3x100+2x10+4x 1
50000
41000
47300
57630
29485
29085
20085
20005

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

1.2.5 Introducing 1,00,000

Whichisthe greatest 5-digit number?

Adding 1 to the greatest 5-digit number, should give the smallest
6-digit number : 99,999 + 1 = 1,00,000

This number is named one lakh. One lakh comes next to 99,999.

10 x 10,000 = 1,00,000

We may now write 6-digit numbersin the expanded form as

2,46,853 = 2x1,00,000 + 4 x 10,000 + 6 x 1,000 +

8x100+5x10+3x 1

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

Read and expand the numbers wherever there are blanks.

Number  Number Name Expansion

3,00,000 threelakh 3 x 1,00,000

3,50,000 threelakh fifty thousand 3% 1,00,000 + 5 x 10,000

3,53,500 threelakh fifty three 3 x 1,00,000 + 5 x 10,000
thousand five hundred +3x 1000 + 5% 100

4,57,928

4,07,928

4,00,829

-
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1.2.6 Larger numbers

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

number. Itiscalledten lakh.

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

8-digit number is called onecrore.
Complete the pattern :

9+1 = 10

99+1 = 100

999 + 1 =

9,999 + 1
99,999 + 1
9,99,999 + 1
99,99,999 + 1

1,00,00,000

Try These O
1. Whatis10-1=?
2. Whatis100-1=? .
3. What is 10,000 —1 =?
4. What is1,00,000 -1 =2
5. What is 1,00,00,000 — 1 =?
(Hint : Usethe said pattern.)

e
i\

Remember
1 hundred =10tens
1 thousand = 10 hundreds

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

We come acrosslarge numbersin
many different situations.
For example, while the number of
children in your classwould be a
2-digit number, the number of
children in your school would be
a3 or 4-digit number.

The number of peoplein the nearby town would be much larger.

Isita5or 6 or 7-digit number?

Do you know the number of peoplein your state?
How many digitswould that number have?
What would be the number of grainsinasack full of wheat?A 5-digit number,

a6-digit number or more?

Try These Q)

1. Give five exampleswhere the number of things counted would be more than

6-digit number.

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

descending order.

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

ascending order and read them.
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1.2.7An aid in reading and writing large numbers

Try reading thefollowing numbers:

(a) 279453 (b) 5035472

(c) 152700375 (d) 40350894
Wasit difficult?
Didyoufindit difficult to keep track?

Sometimesit helpsto useindicatorsto read and write large numbers.

Shagufta uses indicators which help her to read and write large numbers.
Her indicatorsare a so useful inwriting the expansion of numbers. For example,
sheidentifiesthe digitsin ones place, tens place and hundreds placein 257 by
writing them under the tablesO, T and H as

H T O Expansion

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

Similarly, for 2902,

Th H T O Expansion

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

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

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

7,34543 | — 7 3 45| 4/|3|Sevenlakhthirty |
four thousand five
hundred forty three
32,75,829 3 2 7 51829 3 x 10,00,000
+ 2 x 1,00,000
+ 7 x 10,000
+ 5 x 1000
+ 8 x 100
+2x10+9

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

Number TCr |Cr |TLakh | Lakh| TTh| Th|{H | T |O | Number Name

25734543 | — | 2 5 7 3 |45 43| e
65,32,75,829| 6 | 5 3 2 7 | 5|8 2|9 | Sixtyfivecrorethirty
two lakh seventy five
thousand eight hundred
twenty nine

You can make other formats of tables for writing the numbersin expanded form. _
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Use of commas

You must have noticed that in writing large numbersinthe Whilewriting
sectionsabove, wehaveoften used commas. Commashelpus | ymper names;,
inreading and writing large numbers. Inour I ndian System | we do not use
of Numer ation we use ones, tens, hundreds, thousandsand | commas.

then lakhsand crores. Commas are used to mark thousands,
lakhsand crores. Thefirst commacomesafter hundredsplace (threedigitsfromthe
right) and marksthousands. The second commacomestwo digitslater (fivedigits
fromtheright). It comesafter ten thousands place and markslakh. Thethird comma
comes after another twodigits(seven digitsfromtheright). It comesafter tenlakh
placeand markscrore.

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

Try reading thenumbersgiven above. Writefivemorenumbersinthisformand
read them.

I nter national System of Numeration

IntheInternational Systemof Numeration, asitisbeing used we have ones,
tens, hundreds, thousands and then millions. One million is a thousand
thousands. Commasar e used to mark thousandsand millions. It comesafter
everythreedigitsfromtheright. Thefirst comma marksthousandsand the
next comma marksmillions. For example, the number 50,801,592 isreadin
the International Systemasfifty million eight hundred one thousand five
hundred ninety two. Inthelndian System, itisfivecroreeaght lakh onethousand
five hundred ninety two.

How many lakhsmakea million?

How many millionsmakeacrore?

Takethreelargenumbers. Expressthemin both Indian and I nter national
Numer ation systems.

Thismayinterest you:

Toexpressnumberslarger thanamillion, abillionisusadinthel nternational
Systemof Numeration: 1 billion= 1000 million.

R n e nnnmnny
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Do you know? How much was the increase during

Indias population increased by 1991-20017? Try to find out.

27 million during 1921-1931; | Do you know what is India's population
37 million during 1931-1941; | today? Try to find this too.

44 million during 1941-1951,
78 million during 1951-1961!

Try These Q)

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

(i) 475320 (i) 9847215 (iii) 97645310 (iv) 30458094
(8 Which isthe smallest number?
(b) Which isthe greatest number?
(c) Arrange these numbersin ascending and descending orders.
2. Read these numbers.
(i) 527864 (i) 95432 (iii) 18950049 (iv) 70002509

(a) Write these numbers using placement boxes and then using commasin
Indian aswell as International System of Numeration..

(b) Arrange these in ascending and descending order.

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

Can you help mewritethe numeral?

To write the numeral for a number you can follow the boxes again.
(a) Forty two lakh seventy thousand eight.

(b) Two crore ninety lakh fifty five thousand eight hundred.

(c) Seven crore sixty thousand fifty five.

Try These

1. You have the following digits 4, 5, 6, O, 7 and 8. Using them, make five
numbers each with 6 digits.
(a) Put commas for easy reading.
(b) Arrange them in ascending and descending order.

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

3. Fromthedigits3, 0 and 4, makefive numberseach with 6 digits. Use commas.
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EXERCISE 1.1
1. Fill inthe blanks:
(@) 1lakh = ten thousand.
(b) 1 million = hundred thousand.
(c) 1crore = ten lakh.
(d) 1crore = million.
(&) I million = lakh.

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

(b) Nine crorefivelakh forty one.

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

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

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

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

. Insert commas suitably and write the names according to International System
of Numeration :
(@ 78921092 (b) 7452283 (c) 99985102 (d) 48049831

1.3 Large Numbers in Practice

Inearlier classes, we havelearnt that we use centimetre (cm) asaunit of length.
For measuring the length of a pencil, the width of a book or
notebooks etc., we use centimetres. Our ruler has marks on each centimetre.

For measuring the thickness of a pencil, however, we find centimetre too big.
We use millimetre (mm) to show the thickness of a pencil.
Try These (3 (8 10 millimetres = 1 centimetre

1 H To measure the length of the classroom or
- Ce‘r"‘gr;“;:‘ém ea the school building, we shall find
centimetre too small. We use metrefor the

T T T T e e T T T T T e e T T T T T T T LT T T
N

kilometre?

2. Namefivelargecities PUrPOSE.
inIndia. Find their (b) 1 metre = 100 centimetres
population. Also, find = 1000 millimetres
tr_‘e distancein Even metreistoo small, when we have to
kilometres between Sate digt betw it Delhi
each pair of these cities. e distances een cities, say, i

and Mumbai, or Chennai and Kolkata. For
this we need kilometres (km).
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(c) 1 kilometre = 1000 metres

How many millimetres make 1 kilometre?
Since 1 m = 1000 mm
1 km = 1000 m = 1000 x 1000 mm = 10,00,000 mm

We go to the market to buy rice or wheat; we buy it in

f)ﬁ_ﬂ\;'? kilograms (kg). But itemslike ginger or chillieswhich
'L § H] we do not need in large quantities, we buy in grams(Q).
— Weknow 1 kilogram= 1000 grams.

Try These O Have you noticed the weight of the medicine tablets

1. How many

giventothesick?Itisvery small. Itisin milligrams
(mg).

milligrams
make one 1 gram = 1000 milligrams.
kilogram? What is the capacity of a bucket for holding water? It

. A box contains

isusually 20 litres (¢). Capacity isgivenin litres. But

200,000 sometimes we need a smaller unit, the millilitres.
medicinetabletls A bottle of hair ail, a cleaning liquid or a soft drink
each weighing have labels which give the quantity of liquid inside in
20mg. Whatis ~ millilitres (ml).

the total weight 1 litre = 1000 millilitres.

of all the Note that in all these units we have some words
tabletsinthe 5mmon likekilo, milli and centi. You should remember
bOX.'n grams that among these kilo is the greatest and milli is the
a_nd N smallest; kilo shows 1000 times greater, milli shows
kilograms?

1000 times smaller, i.e. 1 kilogram = 1000 grams,
1 gram = 1000 milligrams.

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

Try These Q)

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

(i) Findthetotal distance covered by the bus fromA to D. %a?'%q
(i) Find the total distance covered by the busfrom D to G ~=

"“'_—L_el i-;é
(il1) Find the total distance covered by the bus, if it starts
from A and returns back to A.

(iv) Canyou find the difference of distancesfrom Cto D and D to E?
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v)

Find out thetimetaken by the busto FF[;E (3)_4mokn

re&h i @ 1290 km

(@ AtoB (b) CtoD (F)2550 km
(c EtoG  (d) Totd journey 4530k

@

()
©

(d)

Raman’sshop

Things Price

Apples Rs40 per kg

Oranges Rs 30 per kg

Combs Rs 3 for one

Tooth brushes Rs 10 for one

Pencils Re 1 for one

Note books Rs 6 for one

Soap cakes Rs 8 for one

—— Thesalesduringthelast year —

Apples 2457 kg
Oranges 3004 kg
Combs 22760
Tooth brushes 25367
Pencils 38530
Note books 40002
Soap cakes 20005

Canyoufindthetotal weight of applesand oranges Raman sold last year?
Weight of apples= kg

Weight of oranges= kg
Therefore, total weight = kg+ kg = kg
Answer — Thetotal weight of orangesand apples= kg.

Canyoufindthetotal money Raman got by selling apples?

Canyou find thetotal money Raman got by selling applesand oranges
together?

M ake atable showing how much money Raman received from selling
each item. Arrange the entries of amount of money received in
descending order. Find theitem which brought him the highest amount.
How much is this amount?
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We havedonealot of problemsthat have addition, subtraction, multiplication
and division. We will try solving some more here. Before starting, look at these
examplesand follow the methods used.

Example1: Population of Sundarnagar was 2,35,471 intheyear 1991. Inthe
year 2001 it wasfound to beincreased by 72,958. What was the popul ation of
the city in 20017

Solution : Population of the city in 2001
= Population of the city in 1991 + Increase in population
= 2,35,471 + 72,958

Now, 235471
+ 72958

308429
Salma added them by writing 235471 as 200000 + 35000 + 471 and

72958 as 72000 + 958. She got the addition as 200000 + 107000 + 1429 = 308429.
Mary added it as 200000 + 35000 + 400 + 71 + 72000 + 900 + 58 = 308429

Answer : Population of the city in 2001 was 3,08,429.
All three methods are correct.

Example 2 : In one state, the number of bicycles sold in the year 2002-2003
was 7,43,000. In theyear 2003-2004, the number of bicycles sold was8,00,100.
In which year were more bicycles sold? and how many more?

Solution : Clearly, 8,00,100 is more than 7,43,000. So, in that state, more
bicycles were sold in the year 2003-2004 than in 2002-2003.

Now, 800100 Check the answer by adding
1 — 743000 743000

057100 _*57100
S 800100  (the answer isright)

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

Example 3 : The town newspaper is published every day. One copy has
12 pages. Everyday 11,980 copies are printed. How many total pages are
printed everyday?
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Solution : Each copy has 12 pages. Hence, 11,980 copies will have
12 x 11,980 pages. What would this number be? M ore than 1,00,000 or |esser.

Try to estimate.
Now, 11980
x 12
23960
+ 119800
143760

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

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

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

2. Shekhar isafamouscricket player. He has so far scored 6980 runsin test matches.
He wishes to complete 10,000 runs. How many more runs does he need?

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

4. Kirti bookstore sold booksworth Rs 2,85,891 in thefirst week of June and books
worth Rs 4,00,768 in the second week of the month. How much wasthe sale for

§ Solution : Each sheet makes 8 pages. o

E Hence, 75,000 sheets make 8 x 75,000 pages, R

= Now, 75000 )
= 600000 £ o
= 000000 =
= Thus, 6,00,000 pages are available for making notebooks.

= Now, 200 pages make 1 notebook.

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

= 3000

= Now, 200 | 600000

= —600

= 0000 The answer is 3,000 notebooks.

= EXERCISE 1.2
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thetwo weekstogether?n which week wasthe sale greater and by how much?

5. Findthedifference between the greatest and theleast number that can bewrittenusing
thedigits6, 2, 7, 4, 3each only once.

6. Amachine, onanaverage, manufactures 2,825 screwsaday. How many screwsdid
it producein themonth of January 20067

7. Amerchant had Rs 78,592 with her. Sheplaced an order for purchasing 40 radio sets
at Rs 1200 each. How much money will remain with her after the purchase?

8. A student multiplied 7236 by 65instead of multiplying by 56. By how muchwashis
answer greater than the correct answer? (Hint: Do you need to do both the
multiplications?)

9. Todtitchashirt,2m 15cmclothisneeded. Out of 40 m cloth, how many shirtscan be
gtitched and how much clothwill remain?

(Hint: convert dataincm.)

10. Medicineispackedin boxes, each weighing 4 kg 500g. How many such boxescanbe
loaded in avan which cannot carry beyond 800 kg?

11. Thedistance between the school and the house of astudent’shouseis1 km 875 m.
Everyday shewaks both ways. Find the total distance covered by her in six days.

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

1.3.1 Estimation
News

1. Indiadrew with Pakistan in ahockey match watched by 51,000 spectators
in the stadium and 40 million television viewers world wide.

2. Approximately, 2000 people werekilled and more than 50000 injuredin a
cyclonic storm in coastal areas of India and Bangladesh.

3. Over 13 million passengers are carried over 63,000 kilometre route of
raillway track every day.
Can we say that there were exactly as many peopl e as the numbers quoted
In these news items? For example,

In (1), werethere exactly 51,000 spectatorsin the stadium? or did exactly
40 million viewers watched the match on television?

Obviously, not. The word approximately itself
showsthat the number of peoplewere near about these
F:' numbers. Clearly, 51,000 could be 50,800 or 51,300
but not 70,000. Similarly, 40 million implies much
more than 39 million but quite less than 41 million
but certainly not 50 million.
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The quantities given in the examples above are not exact counts, but are
estimatesto give an ideaof the quantity.

Discusswhat each of these can suggest.
Wheredoweapproximate? Imagineabig celebration at your home. Thefirst

thing you doistofind out roughly how many guestsmay visit you. Canyou get an
Ideaof theexact number of visitors?Itispractically impossible.

Thefinanceminister of the country presentsabudget annudly. Theminister provides
for certain amount under thehead ‘ Education’ . Cantheamount beabsol utdly accurate?
It can only beareasonably good estimate of the expenditure the country needsfor
educationduring theyear.

Think about the situationswherewe need to have the exact numbersand compare
themwith Stuationswhereyou can dowith only an gpproximeately estimated number.
Givethreeexamplesof each of such Situations.

1.3.2 Estimating to the near est tens by rounding off
Look at thefollowing :

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

(@ Findwhichflagsarecloser to 260.
(b) Findtheflagswhicharecloser to 270.

L ocatethe numbers 10,17 and 20 on your ruler. Is17 nearer to 10 or 20? The
gap between 17 and 20 issmaller when compared to the gap between 17 and 10.

123456 7 8 9101112131415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

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

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

How would you round off 76 to the nearest tens? Isit not 80?

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

1.3.3 Estimating to the near est hundredsby rounding off
Is 410 nearer to 400 or to 5007

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

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

Numbers51to 99 are closer to 100 than to 0, and so are rounded off to 100.
Number 50isequidistant from 0 and 100 both. Itisacommon practiceto roundit off
as100.

Check if thefollowing rounding off iscorrect or not :

4l — 800, 9537 — 9500, 49730 — 49700,
246 — 2500, 286 — 200, 550 — 5800;
168 — 200, 149 — 100, 9870 —» 9800.
Correct thosewhicharewrong.

1.3.4 Estimating to the near est thousands by rounding off

Weknow that numbers1to 499 are nearer to 0 than to 1000, so these numbersare
rounded off asO.

The numbers501 to 999 are nearer to 1000 than 0 so they are rounded off as
1000

Number 500isalso rounded off as 1000.

Check if thefollowing rounding off iscorrect or not :
2573 — 3000, 53552 — 53000;
6404 — 6000; 65437 — 65000;
7805 — 7000; 349 — 4000.
Correct thosewhicharewrong.
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Try TheseQy

Round off the given numbersto the nearest tens, hundreds and thousands.

Given Number ApproximatetoNearest Rounded Form

75847 Tens

75847 Hundreds
75847 Thousands
75847 Tenthousands

1.3.5 Estimating outcomes of number situations

How do we add numbers?We add numbers by following thea gorithm (i.e. the
given method) systematicaly. Wewritethenumberstaking carethat thedigitsinthe
same place (ones, tens, hundreds etc.) are in the same column. For example,
3946 + 6579 + 2050 is written as —

Th H T O
3 9 4 6
6 5 7 9

+2 0 5 0

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

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

A trader isto receive money from two sources. The money heisto receive
Is Rs13,569 from one source and Rs 26,785 from another. He has to pay
Rs 37,000 to someone el se by the evening. He rounds off the numbersto their
nearest thousands and quickly works out the rough answer. He is happy that
he has enough money.

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

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

Would they round off to thousands as the
trader did?

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

Didweuserounding off to thesameplaceinal these?

Therearenorigid ruleswhen you want to estimate the outcomes of numbers.
The procedure depends on the degree of accuracy required and how quickly
the estimate is needed. The most important thing is, how sensible the guessed
answer would be.

1.3.6 To estimate sum or difference

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

Example5: Estimate: 5,290 + 17,986.

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

Round off to thousands.

17,986 is rounds off to 18,000
+5,290 is rounds off to + 5,000

Estimated sum = 23,000

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

Example 6 : Estimate: 5,673 —436.
Solution : To beginwith weround off to thousands. (Why?)

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

Thisisnot areasonable estimate. Why isthis not reasonabl e? _
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To get acloser estimate, let ustry rounding each number to hundreds.
5,673 rounds off to 5,700
— 436 rounds off to —400

Estimated difference= 5,300
Thisisabetter and more meaningful estimate.
1.3.7 To estimate products

How do we estimate a product?
What isthe estimate for 19 x 78?

It isobviousthat the product islessthan 2000. Why?
If we approximate 19 to the nearest tens, we get 20 and then approximate 78
to nearest tens, we get 80 and 20 x 80 = 1600
Look at 63 x 182
If we approximate both to the nearest hundredswe Try These
get 100 x 200 = 20,000. Thisis much larger than the .
Estimate the
actual product. So, what do we do? To get a more followin ducts:
: : g products:
reasonable estimate, we try rounding off 63 to the (@) 87x 313
nearest 10, 1.e. 60, and also 182 to thenearest ten, i.e. ) gx 795
180. We get 60 x 180 or 10,800. Thisisagood (c) 898 x 785
estimate, but isnot quick enough. (d) 958 x 387
If we now try approximating 63 to 60 and 182t0  Make five more
the nearest hundred, i.e. 200, we get 60 x 200, andthis ~ such problems and
number 12,000 isaquick aswell asgood estimate of = solve them.
the product.

Thegenera rulethat we can makeis, therefore, Round off each factor toits
greatest place, then multiply the rounded off factors. Thus, in the above
example, we rounded off 63 to tensand 182 to hundreds.

Now, estimate 81 x 479 using thisrule:
479 isrounded off to 500 (rounding off to hundreds),
and 81 isrounded off to 80 (rounding off to tens).
The estimated product = 500 x 80 = 40,000
An important use of estimates for you will be to check your answers.
Suppose, you have done the multiplication 37 x 1889, but
arenot sure about your answer. A quick and reasonable estimate
of the product will be 40 x 2000 i.e. 80,000. If your answer
Iscloseto 80,000, it isprobably right. On the other hand, if
itiscloseto 8000 or 8,00,000, something issurely wrongin
your multiplication.

Same general rule may be followed by addition and
subtraction of two or more numbers.
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EXERCISE 1.3

1. Estimateeachof thefollowingusing generd rule:
(8 730+998 (b) 796—314 (c) 12,904 +2,888 (d) 28,292 — 21,496
Maketen moresuch examplesof addition, subtraction and estimation of their outcome.

2. Givearough estimate (by rounding off to nearest hundreds) and also acloser estimate
(by rounding off to nearest tens) :

(@ 439+ 334+4,317 (b) 1,08,734—47599 (c) 8325-491
(d) 4,89,348 — 48,365
Makefour more such examples.

3. Edtimatethefollowing productsusing genera rule:
(@ 578x161 (b) 5281 x3491 (c)1291x 592 (d)9250 x 29
Makefour more such examples.

1.4 Using Brackets

Suman bought 6 notebooks from the market and the cost was Rs 10 per notebook.
Her sister Samaal so bought 7 notebooks of the sametype. Find thetotal money
they paid.

Seema calculated the M eera calculated the
amount like this amount like this
6x10+7x10 6+7=13
=60+ 70
=130 and 13 x10=130
Ans. Rs130 Ans. Rs130

Try These Q)

1. Wiritetheexpressionsfor each of thefollowing using brackets.
(8 Four multiplied by the sum of nine and two.
(b) Divide the difference of eighteen and six by four.
(c) Forty five divided by three times the sum of three and two.
2. Write three different situationsfor (5 + 8) x 6.
(Onesuch situationis: Sohani and Reetawork for 6 days; Sohani
works 5 hoursaday and Reeta 8 hoursaday. How many hoursdo
both of them work in aweek?)
3. Write five gsituations for the following where brackets would be

necessary. (a) 7(8 —3) (b) (7+2) (10-3)
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You can seethat Seema sand Meera swaysto get theanswer areabit different.
But both givethe correct result. Why?

Seemasays, what Meerahasdoneis7 + 6 x 10.

Appu pointsout that 7+ 6 x 10 =7+ 60 = 67. Thus, thisisnot what Meera
had done. All the three students are confused.

Toavoid confusonin such caseswemay usebrackets. We can pack thenumbers
6 and 7 together using abracket, indicating that the pack isto betreated asasingle
number. Thus, theanswer isfound by (6 + 7) x 10=13 x 10.

Thisiswhat Meeradid. Shefirst added 6 and 7 and then multiplied the sum
by 10.

Thisclearly tellsus: First, turn everything inside the brackets ( ) into a
single number and then do the operation outside which in this case is to
multiply by 10.

1.4.1 Expanding brackets
Now, observe how use of brackets allows us to follow our procedure

systematically. Do you think that it will be easy to keep atrack of what stepswe
haveto follow without using brackets?

(i) 7x109 = 7x(100+9)=7x100+7x%x9=700+ 63 =763
(ii)102 x 103 = (100 + 2) x (100 + 3) = (100 + 2) x 100 + (100 + 2) x 3
= 100x100+2x100+100x 3+2x 3

= 10,000 + 200 + 300 + 6 = 10,000 + 500 + 6
= 10,506
(10+7)x109=10x 109 + 7 x 109
10 x (100 +9) + 7 x (100 + 9)
10x100+10%x9+7x100+7x%x9

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

(iii) 17 x 109

1.5 Roman Numerals

We have been using the Hindu-Arabic numera system sofar. This
Is not the only system available. One of the early systems of
writing numeralsisthe system of Roman numerals. Thissystem
Isstill used in many places.
For example, we can seethe use of Roman numeralsin clocks; it
Isalso used for classesin the school time table etc.
Find three other examples, where Roman numeralsare used.
TheRoman numerals
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Lo, I, 1V, Vv, VI VI VL X, X

denote1,2,3,4,5,6,7,8,9 and 10 respectively. Thisisfollowed by XI for 11, XII
for 12,... till XX for 20. Some more Roman numerasare:

Il v X L C D M
1 5 10 50 100 500 1000
Therulesfor the system are:
(a8 If asymbol isrepeated, itsvalueisadded as many timesasit occurs:
l.e. Il isequal 2, XX is20 and XXX is30.

(b) A symboal isnot repeated morethan threetimes. But the symbolsV, L and D
arenever repeated.

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

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

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

IV =5-1=4, IX=10-1=9
XL =50-10 =40, XC=100-10=90
(e) ThesymbolsV, L and D are never written to the left of asymbol of greater
value,i.e.V, L and D are never subtracted.
Thesymbol | can be subtracted fromV and X only.
The symbol X can be subtracted fromL, M and C only.

Following theseruleswe get,

1 = | 10 = X 100=C

2 =1 20 = XX

3 = 1l 30 = XXX

4 = N 40 = XL Try These Q)
> =V 0 = L Writein
6 = VI 60 = LX Roman
7 = VI 70 = LXX numerals.
8 = VII 80 = LXXX 1. 73
9 = IX 90 = XC 2. 92
(8) Write in Roman numerals the missing numbers in the

table.

(b) XXXX,VX,IC, XVV arenot written. Can you tell Why') _
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Example 7 : Writein Roman Numerals (a) 69 (b) 98.

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

What have we discussed?

1. Giventwo numbers, onewith moredigitsisthe greater number. If the number of
digitsintwo given numbersisthe same, that number islarger, which hasagreater
leftmost digit. If thisdigit al so happensto bethe same, welook at thenext digit and
soon.

2. Informing numbersfrom given digits, we should be careful to seeif the conditions
under which the numbersareto beformed are satisfied. Thus, to form the greatest
four digit number from 7, 8, 3, 5without repeating asingledigit, weneed touseall
four digits, the greatest number can have only 8 astheleftmost digit.

3. Thesmallestfour digit number is1000 (onethousand). It followsthelargest three
digit number 999. Smilarly, thesmallest fivedigit number is10,000. Itistenthousand
andfollowsthelargest four digit number 9999.

Further, thesmallest six digit number is100,000. Itisonelakh and followsthelargest
fivedigit number 99,999. Thiscarriesonfor higher digit numbersinasmilar manner.

4. Useof commashepsinreading and writing large numbers. IntheIndian system of
numeration we have commasafter 3 digitsstarting fromtheright and theresfter every
2 digits. The commas after 3, 5 and 7 digits separate thousand, lakh and crore
respectively. IntheInternational system of numeration commasare placed after every
3digitsstarting from theright. The commasafter 3 and 6 digits separate thousand
and millionrespectively.

5. Lagenumbersarenesdedin many placesindaily life. For example, for giving number
of studentsinaschool, number of peopleinavillageor town, money paid or received
inlargetransactions (paying and selling), in measuring large distances say betwen
variouscitiesinacountry or intheworld and so on.

6. Remember kilo shows 1000 timeslarger, Centi shows 100 timessmaller and milli
shows 1000 timessmaller, thus, 1 kilometre= 1000 metres, 1 metre= 100 centimetres
or 1000 millimetresetc.

7. Thereareanumber of Stuationsinwhichwedo not need the exact quantity but need
only areasonableguessor anestimate. For exampl e, whilestating how many spectators
watched aparticular international hockey match, we state the approximate number,
say 51,000, we do not need to state the exact number.
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Estimation involves approximating aquantity to an accuracy required. Thus, 4117
may be approximated to 4100 or to 4000, i.e. to the nearest hundred or to the
nearest thousand depending on our need.

Innumber of situations, we haveto estimatethe outcome of number operations. This
isdone by rounding off the numbersinvolved and getting aquick, rough answer.

Estimating the outcome of number operationsisuseful in checking answers.

Use of bracketsallows usto avoid confusion in the problems where we need to
carry out more than one number operation.

We usethe Hindu-Arabic system of numeras. Another system of writing numeralsis
theRoman system.




