Chapter 1
Knowing Our Numbers

Introduction

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

It is not as if we aways knew 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 expresslarge numbersin symbols.
All thiscamethrough collective efforts of human beings. Their path
wasnot easy, they struggled all along theway. Infact, the devel opment
of whole of mathemati cs can be understood thisway. Ashuman beings
progressed, there was greater need for development of mathematics
and asaresult mathematics grew further and faster.

We use numbers and know many things about them. Numbershelp
us count concrete objects, they help us to say which collection of
objectsisbigger and arrangethingsin order first, second, etc. Numbers
are used in many different contexts and in many ways. Think about
various situationswherewe use numbers. List five distinct situations
inwhich numbersare used.

We have enjoyed doing work with numbers. We have added,
subtracted, multiplied and divided them. We havelooked for patterns
in number sequences and done many other interesting things with
numbers. In this chapter, we shall move forward on such interesting
thingswith abit of review and revision aswell.
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1.2 Comparing Numbers

Aswe have done quitealot of thisearlier, let usseeif we remember,
whichisthe greatest among these:

(i) 92, 392, 4456, 897
(if) 1902, 1920, 9201, 9021, 92

So, weknow theanswers.
Discusswith your friendsand work out how you find the number that is
the greatest.

Try TheseQ

Canyouinstantly find the greatest number in each row and alsowhichis

the smallest number.

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
Wasthat easy?Why wasit easy?

Wejust looked at the number of digitsand found the answer. The greatest
number has the most thousands and the smallest isonly in hundreds or in
tens.

Make five more problems of thiskind and give your friendsto solve.
Now, how do we compare 4875 and 35427?
Thisisalso 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 isgreater than that
in 3542. Therefore, 4875 is greater than 3542.
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Next, tell which is greater, 4875 or 45427 Here too, the numbers have
the same number of digits. Further thedigitsat thethousands place are same
in both. What do we do then?We moveto the next digit, that isto
the digit at the hundreds place. The digit at the hundreds placeis
greater in4875 thanin 4542. Therefore, 4875 isgreater than 4542.

If thedigitsat hundreds place are dso samein thetwo numbers,
thenwhat do wedo?

Compare 4875 and 4889 ; Compare 4875 and 4879.

Try These O
Find the greatest and the smallest numbers.

(a) 4536, 4892, 4370, 4452 (b) 15623, 15073, 15189, 15800
(C) 25286, 25245, 25270, 25210 (d) 6895, 23787, 24569, 24659

Make five more problems of thiskind and giveto your friendsto solve.

)

1.2.1 How many Numberscan You M ake?

You would have done such exercisesearlier. Let usdo afew more of them.
Suppose, we have 4 digits 7, 8, 3, 5. We are asked to make from these
digits different 4 digit numbers, such that we do not repeat any of these
digitsinanumber. Thus, 7835 isallowed, but 7735 isnot. Make as many
4 digit numbersasyou can.
Whichisthelargest number you can get? Whichisthe smallest number?
Thelargest number is 8753 and the smallest is 3578.

Think about the arrangement of the digitsin both. Can you say how the
largest number can be found?Write down your procedure.

Try These

1. Usethe given digits without repetition and make the greatest and
smallest four-digit numbers.
@ 28,74 (b) 9,7,4,1 (c) 4,7,50
(d 1,7,6,2 (e) 54,03
( 0754 isa 3-digit number.)
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2. Now makethe greatest and the smallest four-digit numbersby using
any onedigit twice.

@ 3,87 (b 905 (c) 0,49 (d) 8,51
(Hint: Think in each casewhich digit will you usetwice.)

3. Makethe greatest and the smallest 4-digit numbers using any four
different digits, with conditionsasgiven.

(@ Digit7isadwaysat Greatest 9lgl6|7!
ones place
Smallest 1]0]2[7]
(Note, the number cannot begin with thedigit 0. Why?)
(b) Digitdisaways Greatest | [al |
at tensplace
Smallest | |4l |
(c) Digit9isawaysat Greatest 9| | |
hundreds place
Smallest 1ol |
(d) Digitlisalwaysat Greatest [T T 1]
thousands place
Smallest [T T T

4. Taketwo digits, say 2 and 3. From them make four-digit numbers,
using both the digits equal number of times.
Whichisthelargest number?
Which isthe smallest number?
How many different numberscan youmakeinall?

Sand in proper order

1. Whoisthetallest?
2. Who isthe shortest?
(@ Canyouarrangethemintheincreasing order of their heights?
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(b) Canyou arrangethem inthe decreasing order of their heights?

Ramhari Dolly Mohan Shashi
(160 cm) (154 cm) (158cm) (159 cm)

Which tobuy

Sohan and Ritawent to buy an almirah. Thereweremany almirahsavailable
withthelr pricetags.

Ilr/\ “lr 1 f \\ ' I./Ir_ _—l_ —1 [ r_ E -__jli

\\/' I n\ = . :. I!.‘ ‘ I|I 3,'::: |

| || I

\ u,_LJ L\L _t__-j L -~.L__ _l ——J = IL,__. S

Rs2635 Rs1897 Rs 2854 Rs1788  Rs3975

(@ Canyouarrangetheir pricesinincreasing order?
(b) Canyouarrangetheir pricesin decreasing order?

Try TheseQ
Think of fivemore situationswhere you compare three or more quantities.

Ascending or der - Ascending order means arrangement from the smallest
to the greatest.

Descending order - Descending order means arrangement from the
greatest to the smallest.




Mathematics
6

Try These

1. Arrangethefollowing numbersin ascending order.
(a) 847, 9754, 8320, 571
(b) 9801, 25751, 36501, 38802
2. Arrangethefollowing numbersin descending order.
(& 5000, 7500, 85400, 7861
(b) 1971, 45321, 88715, 92547
Make ten such exampl es of ascending/descending order and solvethem.

1.2.2 Shifting Digits
Have you thought what funit would beif thedigitsin anumber could shift
(move) from one place to the other?

Think about what would happento 182. It could become aslarge as821
and assmall as128. Try thiswith 391 aswell.

Now think about this. Takeany three-digit number and exchangethedigit
at the hundreds place with the digit at the ones place.

(@ Isthenew number greater than the former one?
(b) Isthe new number smaller than theformer number?
Write the numbersformed in both ascending and descending order.

%& Before | 7| | 9| |5]
N (S

e k{;;.,’ Exchanging the 1st and the 3rd tiles
L0 e B @ @

If you exchange the 1st and the 3rd tile (i.e., digit), in which case does
the number becomelarger?

In which case doesit 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 is the greatest
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2-digit number. Similarly the greatest 3-digit number is999 and the greatest
4-digit number is9999. What shall we get if we add 1 to 99997

L ook at the pattern : 9+1 =10 =10x1
9+1 =100 =10x10
999+1 = 1000 =10x 100

We observe that

Greatest singledigit number + 1 = smallest 2-digit number
Greatest 2-digit number + 1 = smallest 3-digit number
Greatest 3-digit number + 1 = smallest 4-digit number

Should not wethen expect that on adding 1 to the greatest 4-digit number,
we would get the smallest 5-digit number, that is9999 + 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 have done this quite earlier, and you will certainly remember the
expansion of a2-digit number like 78,
78 = 70+8
= 7x10+8
Similarly, youwill remember the expansion of a3-digit number like 278,
278 =200+70+8
=2x100+7x%x10+8
We say 8isat 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+7x%x10+8
Here, 8isat onesplace, 7 isat tensplace, 2 isat hundredsplaceand5is
at thousands place.
With the number 10000 known to us, we may extend theideafurther. We
may write 5-digit numberslike
45278 = 4x10000+5%x1000+2x100+7x10+8
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We say that here 8 isat onesplace, 7 at tensplace, 2 at hundredsplace, 5
at thousands place and 4 at ten thousands place. The number isread asforty
fivethousand, two hundred seventy eight. Can you now writethe smallest
and thelargest 5-digit numbers?

Try These

Read and expand the numberswherever 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 fivethousand, 6 x 10000 + 5 x 1000
seven hundred forty +7x100+4x 10

89324 eighty ninethousand, 8 x 10000 + 9 x 1000
three hundred +3%x100+2x10+4x1
twenty four

50000

41000

47300

57630

29485

29085

20085

20005

Writefive more 5-digit numbers, read them and expand them.

1.2.5 Introducing 1,00,000
Whichisthe greatest 5-digit number?
Adding one to the greatest 5-digit number, should give the smallest




6-digit number :
99,999 + 1 = 1,00,000
Thisnumber isnamed onelakh. Onelakh 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

Number

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

4,57,928
4,07,928
4,00,829
4,00,029
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= 2x1,00,000 + 4 x 10,000 + 6 x 1,000 + 8

x100+5x10+3x 1

Thisnumber has 3 at onesplace, 5 at tensplace, 8 at hundredsplace, 6 at
thousands place, 4 at ten thousands place and 2 at lakh place. Its number
nameistwo lakh, forty six thousand, eight hundred fifty three.

Try These

Read and expand the numberswherever there are blanks.

Number Name

threelakh
threelakh, fifty thousand

threelakh, fifty three
thousand five hundred

1.2.6 Larger Numbers
If we add one more to the greatest 6-digit number we get the smallest

7-digit number whichiscalled ten lakh.

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

smallest 8-digit number isonecrore.

Expansion
3 % 1,00,000
3 x1,00,000 + 5 x 10,000

3 x1,00,000 + 5 x 10,000
+3x 1000 + 5 x 100
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Complete the pattern : Remember
9+1 =10 lhundred =10tens
99 + 1 = 100 1thousand =10hundreds
=100 tens
999+ 1 R llakh =100 thousands
9,999 +1 U = 1000 hundreds
999+1 =_ 1 crore =100 lakh
9,99999+1 = = 10,000 thousands
99,909,999 + 1 = 1,00,00,000
Try These
1. Whatis10-1=? 2. Whatis100—-1="?
3. Whatis10,000-1="? 4. Whatis1,00,000—-1=? _=
5. What is 1,00,00,000 — 1 =?
(Hint : Usethe above pattern) %\ &

We come acrosslarge numbersin many different Situations. For example,
whilethe number of childreninyour classwould beatwo digit number, the
number of children inyour 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 peopleinyour state?
How many digitswould that number have?

What would be the number of grainsin asack full of wheat? A 5-digit
number, a6-digit number or more?

Try These

Give five examples where the number of things counted would be
morethan a6-digit number.

2. Starting from the largest 6-digit number, write the previous five
numbersin descending orde.

3. Starting from the smallest 8-digit number writethe next fivenumbers
In ascending order and read them.
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1.2.7AnAid in Readingand Writing Large Numbers
Try reading thefollowing numbers:
(& 279453 (b) 5035472
(c) 152700375 (d) 40350894
Wasit difficult?
Didyoufindit difficult to keep track?
Sometimesit helpsto useindicatorsto read and write large numbers.
Shaguftausesindicatorswhich help her to read and write large numbers.
Her indicators are also useful in writing the expansion of numbers. For

example, she identifies the digitsin ones place, tens place and hundreds
placein 257 by writing them under thetablesO, T and H as

H T (@] Expansion

2 5 7 2x100+5x10+7x1

Similarly, for 2902, she has

Th H T (@] Expansion

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

Sheextendsthisideato numbersupto lakh as seenin thefollowing table.
(Let uscall them Shagufta sboxes) Fill the entriesin the blanks | eft.

Number | TLalLa|TTh|Th |H | T [O | Number Expansion
Name
7,34,543 - |73 |4 5|43 ]|Seenlakhthirty [
four thousand five
hundred
forty three
3275829 3 | 2 715|829 3x10,00,000
""""""""""" + 2 x 1,00,000
+ 7 x 10,000
+ 5 x 1000
+8x 100
+2x10+9
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Similarly, we may include numbers upto crore as shown below :
Number TCr | Cr | TLa| La |TTh| Th | H | T | O |Number Name

2,57,34543 = 2 5 7 3 4 514 |3

65,32,75829 | 6 5 3 2 7 5 8 | 2 | 9 |Sixtyfive
crore, thirty
twolakh,
seventy five
thousand,
eight hundred
twenty

nine

You can makeother formatsof tablesfor writing the numbersin expanded form.

Useof Commas

You must have noticed that in writing large numbersin the sections above
we have often used commas. Commas help usin reading and writing large
numbers. Inour I ndian System of Numer ation we useones, tens, hundreds,
thousands and then lakh and crore. Commas are used to mark thousands,
lakh and crore. Thefirst commacomesafter hundreds place (3-digitsfrom
theright) and marksthousands. The second commacomestwo digitslater
(5-digits from the right). It comes after ten thousands place and marks
lakh. The third comma comes after another two digits (7-digits from the
right). It comes after ten lakh place and markscrore.
For example, 5, 08, 01, 592
3,32, 40, 781
7, 27, 05, 062
Try reading the numbers given above. Write five more numbersin this
form and read them.

I nter national Numer ation System

In the International System of Numeration, asit is being used we have
ones, tens, hundreds, thosuands and then millions. One million is a
thousand thousands. Commas are used to mark thousands and
millions. It comes after every threedigitsfromtheright. Thefirst comma
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marks thousands and the next comma marks millions. For example,
the number 50,801,592 is read in the International System as 50
million, eight hundred and one thousand, five hundred and ninety
two. In the Indian Systemit isfive crore, eight lakh, one thousand five
hundred ninety two.

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

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

This may interest you :

To express numbers larger than a million, a billion is used in the
International System :

1 billion = 1000 million

e How much was the increase durin
India spopulation increased by g

27 million during 1921-1931; 1991-2001. Try to find out.

37 million during 1931-1941; | Do you know what is India's
44 million during 1941-1951; population today? Try to find this,

78 million during 1951-1961! | 10O

Try These

1. Read these numbers. Write them using Shagufta's boxes and then
writetheir expanded forms.

(i) 475320 (i) 9847215
(iii) 97645310 (iv) 30458094
(& Whichisthesmallest number?
(b) Whichisthegreatest number?
(c¢) Arrangethese numbersin ascending and descending order.
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2. (i) 527864 (i) 95432
(iii) 18950049 (iv) 70002509
(@ Write these numbers using Shagufta's boxes and then using
commeas.

(b) Whichisthe smallest number?
(c) Whichisthegreatest number?
(d) Arrangethesein ascending and descending order.
3. Takethreemoregroupsof largenumbersand dotheexercisegiven above.

Can you help mewritethenumeral?

Towritethe numeral for anumber you can follow the boxes again.
(@ Forty-two lakh seventy thousand eight.
(b) Two croreninety lakh fifty -five thousand eight hundred.
(c) Sevencroresixty thousand fifty five.

Try These

1. You havethefollowing digits4, 5, 6, 0, 7 and 8. Using them make
five numberseach with 6 digits.

(@) Put commasfor ease of reading.
(b) Arrangetheminascending and descending order.

2. Takethedigits4,5, 6, 7, 8and 9. Make any three numbers each with
8 digits. Put commasfor ease of reading.

3. Fromthedigits3, 0 and 4 makefive numberseachwith 6 digits. Use

commeas.
EXERCISE 1.1
1. Fllintheblanks:
@ 1lakh = ten thousand.
(b) 1million = hundred thousand.
(©) 1crore = ten lakh.
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(d) 1crore = million.
(& 1million = lakh.
2. Placecommascorrectly andwritethenumeras:
(& Seventy-threelakh seventy-fivethousand three hundred seven.
(b) Ninecrorefivelakhforty-one.
(c) Sevencrorefifty-two lakh twenty-onethousand three hundred two.
(d) Fifty-eight millionfour hundred twenty-threethousand two hundred two.
(e) Twenty-threelakhthirty thousandten.
3. Insert commas suitably and write the names according to Indian system of
numeration:
(8) 87595762 (b) 8546283 (c) 99900046 (d) 98432701
4. Insert commassuitably and writethe namesaccording to Internationa system of
numeration:
(a) 78921092 (b) 7452283 (c) 99985102 (d) 48049831

1.3 Large Numbers in Practice

Intheearlier classes, we have learnt that we use centimetre (cm) asaunit
of length. For measuring the length of a pencil, the width of our book or
note booksetc., we use centimetres. Our ruler has markson each centimetre.
For measuring the thickness of apencil, however, we find centimetre too
big. We use millimetre (mm) to show the thickness of a pencil.

(@) 10 millimetres = 1 centimetre

To measurethelength of the classroom or the school building, we shall
find centimetre too small. We use metres for the purpose.
(b) 1 metre = 100 centimetres = 1000 millimetres
Even metreistoo small, when we have to state di stances between cities,
say, Delhi and Mumbai, or Delhi and K olkata. For thiswe need kilometres
(km).
(c) 1 kilometre = 1000 metres
How many millimetres make 1 kilometre?
Sincelm = 1000 mm
1km = 1000 m = 1000 x 1000 mm = 10,00,000 mm
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Try These

1. How many centimetres make akilometre?
2. Name five large cities in India. Find their population. Also, find
distance in kilometres between each pair of these cities.

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

1 kilogram = 1000 grams. S

Have you noticed the weight of the medicine tabletsthat we take when
wefall sick?Itisvery small. Itisin milligrams (mg).

1 gram = 1000 milligrams.

Try These

1. How many milligrams make onekilogram?

2. A box of medicinetablets contains 2,00,000 tablets each weighing
20 mg. What isthetotal weight of all thetabletsin the box in grams
andinkilograms?

What isthe capacity of abucket for holding water? Itisusualy 20 litres.
Capacity is given in litres. But sometimes we need a smaller unit, it is
millilitres. A bottle of hair oil, acleaning liquid or asoft drink havelabels
which givethe quantity of liquid insidein millilitres (ml).

1 litre = 1000 millilitres.

Notethat in al these unitswe have somewords common likekilo, milli
and centi. You should remember kiloisthelargest and milli isthesmallest;
kilo shows 1000 times greater, milli shows 1000 times smaller, i.e.
1 kilogram = 1000 grams, 1 gram = 1000 milligrams.

Similarly, centi shows 100 timessmaller, i.e. 1 metre= 100 centimetres.
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Try These

1. A busstarteditsjourney and reached different placeswith a speed of
60 km/hour. Thejourney isshown below.
(i) Findthetotal distance covered by thebusfromAtoD.
(i) Findthetotal distance covered by thebusfromD to G
(ifi) Find the total distance

covered by the bus, if it i;ﬁ

startsfromA andreturns ;. 2550 1290 kim 410k
back toA.

(iV) Can you find the 0k ‘ 2160 km
difference of distances $140 km
fromCtoD and D to E?

(v) Findout thetimetaken by the busto reach
(@ AtoB(b) CtoD (c) EtoG (d) Total journey

2. 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
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(@ 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=

(b) Canyoufindthetotal money Raman got by selling apples?
(c) Canyou find the total money Raman got by selling apples

and orangestogether?

(d) Makeatableshowing how much money Ramanreceived from

We have done a lot of problems that have addition, subtraction,
multiplication and division. We will try solving some more here. Before
we start, look at these exampl es and follow the method of the problem and

selling each item. Arrange the entries of amount of money
received in descending order. Find the item which brought
him the highest amount. How much isthisamount?

how they have been solved.

Examplel

Solution

What wasthe population of the city in 2001?

- Population of the city in 2001
= Population of the city in 1991 + Increase in population
= 2,35,471 + 72,958
Now 235471

+ 72958

308429
Salmaadded 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.

- Population of Sundarnagar was 2,35,471 intheyear 1991.
Intheyear 2001 it was found to have increased by 72,958.
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Example2 : Inone state the number of bicycles sold in the year 2002-
2003 was 7,43,000. In the year 2003-2004, the number of
bicycles sold was 8,00,100. In which year were more
bicycles sold?and how many more?

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

800100
— 743000

057100

Check theanswer by adding
743000
+ 57100

800100 (theanswer isright)

Canyou think of alternative ways of doing this?
Answer : 57,100 more bicycles were sold in the year
2003-2004.

Example3 : Thetown newspaper ispublished every day. One copy has
12 pages. Everyday 11,980 copies are printed. How many
total pagesare printed for al copieseveryday?

Solution  : Eachcopy has 12 pages.

Hence 11,980 copieswill have 12 x 11,980 pages.
What would thisnumber be? Morethan 1,00,000 or |esser.

Let us see.
Now 11980
x 12
23960
+ 119800
143760

Answer : Every day 1,43,760 pagesare printed for al copies.
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Example4 : The number of sheets of paper available for making
notebooks is 75,000. Each sheet makes 8 pages of a
notebook. Each notebook contains 200 pages. How many
notebooks can be made from the paper available?

Solution  : Each sheet makes 8 pages.
Hence, 75,000 sheets make 8 x 75,000 pages,
75000
x 8
600000

Thus 6,00,000 pages are avail able for making note books.

Now, 200 pages make 1 notebook.

Hence, 6,00,000 pages make 6,00,000 + 200 note books,
3000

Now, 200 ’ 600000
600

0000
The answer is 3,000 notebooks.

EXERCISE 1.2

1. A book exhibitionwasheldfor four daysin aschool. The number of ticketssold
at the counter on thefirst, second, third and final day wasrespectively 1094,
1812, 2050 and 2751. Find thetotal number of ticketssold on all thefour days.

2. Shekharisafamouscricket player. Hehassofar scored 6980 runsintest matches.
Hewishesto complete 10,000 runs. How many morerunsdoeshe need?

3. Inaneection, thesuccessful candidateregistered 5,77,500 votesand hisnearest
rival secured 3,48,700 votes. By what margin did the successful candidatewin
thedection?

4. Kirti Bookstore sold booksworth Rs2,85,891 inthefirst week of June. The
bookstore sold books worth Rs 4,00,768 in the second week of the month.
How much wasthe salefor the two weekstogether? In which week wasthe
salegreater and by how much?
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Find the difference between the greatest and theleast number that can bewritten
usingthedigits®6, 2, 7, 4, 3each only once.

A machine, onan average, manufactures 2,825 screwsaday. How many screws
didit produceinthe month of January 2006?

. A merchant had Rs 78,592 with her. She placed an order for purchasing 40

radio setsat Rs 1200 each. How much money will remain with her after the
purchase?

A student multiplied 7236 by 65 instead of multiplying by 56. How muchwas
hisanswer greater than the correct answer? (Hint : You do not haveto do both
themultiplications).

To stitch ashirt 2 m 15 cm cloth isneeded. Out of 40 m cloth,
how many shirtscan be stitched and how much clothwill remain?
Medicineispacked in boxes, each weighing 4 kg 500 g. How
many such boxes can be loaded in avan which cannot carry
beyond 800 kg?

The distance between the school and the house of astudent is1 km 875 m.
Everyday shewalksboth ways between her school and home. Find thetotal
distance covered by herinsix days.

A vessel has4 litresand 500 ml of curd. In how many glasses, each of 25 ml
capacity, canit befilled?

1.3.1 Estimation

News
Indiadrew with Pakistanin ahockey match watched by 51,000 spectators
inthe stadium and 40 million television viewersworld wide.
Approximately 2000 people were killed and more than 50000 injured
inacyclonic stormin coastal areasof Indiaand Bangladesh.
Over 20,000 people enjoyed the show of magician O.P. Sharma last
week.
Over 13 million passengersare carried over 63,000 kilometre route of
railway track every day.
Canwe say that therewere exactly asmany peopleasthe numbersquoted
in these newsitems? For example,
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(@ In (1), werethere exactly 51,000 spectatorsin the stadium?

(b) Againin (1), did exactly 40 million viewerswatched the match on
televison?

(c) The word approximately itself shows that the number of people
killed and injured due to the cyclonic storm were not exactly 2000
and 50000 respectively. The number might be dlightly morethan or
lessthan the number shown.

(d) Similarly the exact number of passengerscarried by Indian railways
may not be equal to the given number, but more or lessnear toit.

The quantitiesgivenin the examplesabove are not exact counts, but are
estimatesto give an ideaof the quantity.

Wheredoweapproximate : Imagine abig celebration at your home.
Thefirst thing you doisto find out roughly how many guestsmay visit you.
Can you get an idea of the exact number of visitors? It is practically
impossible.

The finance minister of the country presents a budget annually. The
minister providesfor certain amount under the head * Education’. Can the
amount be absol utely accurate? It can only be areasonably good estimate
of the expenditure the country needsfor education during the year.

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

1.3.2 Estimating to the Nearest Ten by Rounding Off
Look at thefollowing :
- - - -

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

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

L ocate the numbers 10,17 and 20 on your ruler. Is 17 nearer to 10 or
207? The gap between 17 and 20 is smaller when compared to the gap
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between 17 and 10. So, we round off 17 as 20, correct to the nearest tens.

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

Now consider 12, which aso lies between 10 and 20. However, 12 is
closer to 10 than to 20. So weround 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 as0. Number 6, 7, 8, 9 are nearer to 10, so weround
them off as10. Number 5isequidistant from both 0 and 10, it isacommon
practice to round it off as 10.

Try TheseQ
Round these numbersto the nearest tens.
28 32 52 41 39 48
64 59 99 215 1453 2936

1.3.3 Estimating to the Nearest Hundreds by Rounding Off
410 is nearer to 400 or to 5007

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

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

Numbers 51 to 99 are closer to 100 than to 0, and so are rounded off to
100. Number 50 isequidistant from 0 and 100 both. It isacommon practice
to round it off as 100.

Check if the following rounding off is correct or not :
841 — 800; 9537 — 9500; 49730— 49700;
2546 — 2500; 286 — 200; 5750 — 5800;
168 — 200; 149 — 100; 9870 — 9800.
Correct those which arewrong.
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1.3.4 Estimatingtothe Near est Thousandsby Rounding Off

We know that numbers 1 to 499 are nearer to 0 than to 1000, so these
numbers are rounded off asO.

The numbers 501 to 999 are nearer to 1000 than 0 so they are rounded
off as 1000.

Number 500 is also rounded off as 1000.
Check thefollowing rounding off :

2573 — 3000; 53552 —» 53000;
6404 — 6000; 65437 —» 65000;
7805 — 7000; 3499 —  4000.
Correct those which arewrong.

Try These

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

Given Number ApproximatedtoNearest  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 the algorithm
(i.e., the given method) systematically. We write the numberstaking care
that the digitsin the same place (ones, tens, hundredsetc.) areinthe same
column. For example, 3946 + 6579 + 2050 iswritten as -
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TTh Th H T O
3 9 4 6
6 5 7 9
+ 2 0 5 0

We then add the numbersin the column of ones. We carry forward the
appropriate number to thetens place, if necessary, aswould beinthiscase.
Wethen similarly add the numbersin the tens column and thisgoeson. You
can completetherest of the sum yourself. This procedure obviously takes
time.

There aremany situationswherewe need to find answers more quickly.
For example, when you go to amela or the market with some money, the
variety and extent of attractive thingsaround you make you want all. You
need to quickly decide which thingsyou can buy. So you need to estimate
the amount you need. It isthe sum of the prices of thingsyou want to buy.

On aparticular day atrader isto receive money from two sources. The
money he is to receive on that day is Rs 13,569 from one source and
Rs 26,785 from another. He hasto pay Rs 37,000 to someone else by the
evening. Herounds off the numbersto their nearest thousands and quickly
worksout the rough answer. Heishappy that he has enough money. Doyou
think hewould have enough money? Can you tell it without doing the exact
um?

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

Would they round off to thousands asthe trader did?

Think and discussfive more situationswhere we have to estimate sums
or remainders.
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Did we use approximation to the same placein all these?

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

1.3.6 To Estimate Sum or Difference

Aswe have seen above we can round off anumber to any place. Thetrader
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
anideaof why you need to round off and therefore the place to which you
would round off. Look at thefollowing examples.

Example5 :
- You find 17,986 > 5,290.

Solution

Example6
Solution

Estimate: 5,290 + 17,986.

Round off to thousands.
17,986 isrounded off to 18,000
+5,290 isrounded off to  + 5,000

Estimated sum = 23,000

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

. Estimate: 5,673 — 436.
. To beginwith we round off to thousands. (Why?)

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

Thisisnot areasonable estimate. Why isthisnot reasonabl e?
To get acloser estimate, et 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.
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EXERCISE 1.3
(1) Edimate:
(@ 730 + 998 (b) 796 — 314
(©) 12,904 + 2,888 (d) 28,292 — 21,496

M aketen more such examples of 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+4317 (b) 1,08,734 — 47,599
(c) 8325—-491 (d) 4,89,348 — 48,365
Makefour more of such examples.

1.4 To Estimate : Products or Quotients

How do we estimate product?
What isthe estimate for 19 x 78.
It isobviousthat the product islessthan 2000. Why?

If we approximate 19 to the nearest tenswe get 20 and then approximate
78 to nearest tenswe get 80 and 20 x 80 = 1600

Look at 63 x 182

If we approximate both to the nearest hundred we get 100 x 200 =
20,000. Thisismuch larger than the actual product. So what dowedo?To
get amore reasonable estimate we try rounding off 63 to the nearest 10,
that is 60, and also 182 to the nearest ten, i.e., 180. We get 60 x 180 or
10,800. Thisisagood estimate, but isnot quick enough.

If we now try approximating 63 to 60 and 182 to the nearest hundred,
I.e., 200, we get 60 x 200, and this number 12,000 is a quick as well as
good estimate of the product.

Thegeneral rulethat we can makeistherefore, Round off each factor to
itsgreatest place, then multiply the rounded off factors. Thusin the above
example, we rounded off 63 to tensand 182 to hundreds.
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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

Try These

Estimate the following products:
(@ 87x313 (b) 9x 795
(c) 898 x 785 (d) 958 x 387
Make five more such problems and solve them.

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

1.4.1 Using Brackets

Suman bought 6 note books from the market and the cost was Rs 10 per
book. Her sister Samaal so bought 7 note books of the sametype. Find the
total money they paid.

Seema calculated the M eera calculated the

amount likethis amount like this
6x10+7x10 6+7=13

1 =60+70 and 13 x 10
Ans.=Rs 130 Ans.=Rs130

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

Seemasays, what Meerahasdoneis7 + 6 x 10.

Appu pointsout that 7 + 6 x 10 = 7 + 60 = 67. Thus thisis not what
Meerahad done. All the three students are confused.
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To avoid confusion in such caseswe may use brackets. We can pack the
numbers 6 and 7 together using abracket, indicating that the pack isto be
treated asasingle number. Thusthe answer isfound by

(6+7)x10=13x%x10

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.

Try These

1. Writethe expressionsfor each of the following using brackets.
(@) Four multiplied by the sum of nineand two.
(b) Dividethedifference of eighteen and six by four.
(c) Forty fivedivided by threetimesthe sum of three and two.
2. Write three different situations for (5 + 8) x 6.

(One such situation is : Sohani and Reeta work for 6 days; Sohani
works 5 hours a day and Reeta 8 hours a day. How many hours do
both of them work in aweek?)

3. Writefivedtuationsfor thefollowing wherebracketswoul d be necessary.
@ 78-3) (b (7+2)(10-3)

1.4.2 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)=7x%x100+7x9=700+ 63 =763
(ii) 102 x 103 = (100 + 2) x (100 + 3)
=100x100+2x 100+ 100 x 3+2x 3
= 10,000 + 200 + 300 + 6 = 10,000 + 500 + 6
= 10,506




Mathematics

30
(iii) 17x 109 =(10+7)x109=10x 109 + 7 x 109
=10x% (100+9) + 7 x (100 + 9)
=10x100+10%x9+7x100+7x%x9
= 1000 + 90 + 700 + 63 = 1,790 + 63 = 1,853
It isacommon practice in asum, like 68 = 6 x 10 + 8 to carry out the
multiplication 6 x 10 = 60 first and then add 8. Because of the common
practice, no confusionislikely and therefore, you may not use bracketsas
68 = (6 x 10) + 8.

1.4.3Roman Numerals

We have been using the Hindu-Arabic numeral system

so far. Thisis not the only system available. One of

the early systemsof writing numeralsisthe system of

Roman numerals. This system is still used in many

places, for example, we can see the use of Roman

numerals in clocks, it is aso used for classesin the

school time table etc.
Find three other exampl es, where Roman numeral s are used.
TheRoman numerals

[, I, i, 1, Vv, VI, VI, VI, IX, X
denote 1,2,3,4,5,6,7,8,9 and 10 respectively. Thisisfollowed by X1 for 11,
X1l for 12,... till XX for 20. Some more Roman numerasare:

IV X L C D M

1 5 10 50 100 500 1000

Therulesfor the system are:

(@ If asymbol isrepeated, itsvalueisadded asmany timesasit occurs:

l.e. Ilisequal 2, XX is20, and XXX is 30.
(b) A symbol isnot repeated more than three times. But the symbols
V, L and D are never 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.
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\4 =5+1=6 Xl =10+2=12

and LXV=50+10+5=65

If asymbol of smaller valueiswrittento theleft of asymbol of greater
value, itsvaueissubtracted from the va ue of thegreater symbol.

IV =5-1=4 IX =10-1=9

XL =50-10=40 XC=100-10=90

ThesymbolsV, L and D are never written to theleft 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 these rules we get

OO ~NOOOTD, WNPE

= | 10 = X 100 = C
= |l 20 = XX

= 30 = XXX

= vV 40 = XL

=V 50 = L

= Vi 60 = LX

= Vi 70 = LXX

= VI 80 = LXXX

= IX 90 = XC

(&) Write down the missing numbersin the above table numbersin Roman
numerals.

(b) XXXX, VX, IC, XVV arenot written. Canyoutell why?
Example7 : Writein Roman Numerals(a) 69 (b) 98

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

69 =LXIX 98 =XCVIII
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Try These

Writein Roman numerals.

1. 73 2. 92

-0 o=

What have wediscussed?

Between two given numbers, onewith alarger number of digitsisthelarger
number. If the number of digitsinthe given numbersisthe same, welook for
their |eft most digits. That number islarger, which hasalarger leftmost digit. If
thisdigit also happensto be the samein the given number, welook at the next
digitand soon.

Wefollow aprocedure similar to the above procedurein arranging agiven
group of numbersinthedescending (fromthelargest tothesmallest) or ascending
(fromthesmallest tothelargest) order.

Informing numbersfromgivendigits, weshould becareful to seeif theconditions
under whichthenumbersareto beformed aresatisfied. Thustoformthelargest
four digit number from 7, 8, 3, 5 without repeating asingledigit, we notethat
weneed touseall four digits, that thelargest number can have only 8 asthel eft
mogt digit.

Thesmallest four digit number is1000 (onethousand). It followsthelargest
threedigit number 999. Smilarly, the smallest fivedigit numberis10,000. Itis
ten thousand and followsthelargest four digit number 9999.

Further, thesmallest six digit number is100,000. It isonelakh and followsthe
largest fivedigit number 99,999. Thiscarriesonfor higher digit numbersina
gmilar manner.

Useof commashe psin reading and writing largenumbers. Inthendian system
of numerationwehavecommeasafter 3digitsstarting fromtheright and thereafter
every 2digits. Thecommasafter 3, 5and 7 digits separate thousand, lakh and
crorerespectivey. Inthelnternational system of numeration commeasare placed
after every 3 digitsstarting from theright. The commas after 3 and 6 digits
separatethousand and million respectively.

Inanumber thefirgt digit from theright showsones, the second showstensand
soon.
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Largenumbersareneeded in many placesindaily life. For examplefor giving
number of studentsin aschool, number of peoplein avillage or town, money
paid or receivedinlargetransactions (paying and selling), in measuring large
distances say betwen variouscitiesin acountry or intheworld and so on.
Remember kilo shows 1000 timeslarger, Centi shows 100 timessmaller and
milli shows 1000 times smaller, thus, 1 kilometre = 1000 metres, 1 metre
=100 centimetresor 1000 millimetres, etc.

Thereareanumber of situationsinwhich we do not need the exact quantity but
need only areasonable guessor an estimate. For example, while stating how
many spectatorswatched aparticular international hockey match we statethe
approximate number, say 51,000, we do not need to state the exact number.

Estimation involves approxi mating 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.

In number of Situationswe haveto estimate the outcome of number operations.
Thisisdoneby rounding off the numbersinvolved and getting aquick, rough
answer. Thishelpsin making decisionsin buying (what and how much), in
planning (ajourney, apurchase), in cooking, and so on.

Estimating the outcomeof number of actionisuseful dsoin checking answersin
the problemsyou do.

In problems where we need to carry out more than one number operation,
confusion may ariseregarding theorder inwhich the operationsare carried out.
Useof bracketsallowsusto avoid thisconfusion.

Invarious partsof theworld peopl e used various systemsof writing numerals.
What weuseisthe Hindu-Arabic system of numeras. Another system of writing
numeras, whichisdtill usedin severd places, isthe Roman system.




