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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.

R n e nnnmnny
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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.




Whole
Numbers

Chapter 2

Introduction

Asweknow, weuse 1, 2, 3, 4,... when we begin to count. They come naturally
when we start counting. Hence, mathematicians call the counting numbers as
Natural numbers.

Predecessor and successor

Given any natural number, you can add 1 to Try These ¢
that number and get the next number i.e. you

get its successor 1. Writethe predecessor
eSS0l

and successor of

The successor of 16 is 16 + 1 = 17, 19; 1997; 12000;
that of 19is19 +1 = 20 and so on. 49: 100000.

The number 16 comes before 17, we 2. [sthere any natural
say that the predecessor of 17 is 17-1=16, number that has no
the predecessor of 20 is20 — 1 =19, and predecessor?

SO on. 3. Isthereany natura

The number 3 has a predecessor and a number which has no
successor. What about 2? The successor is successor? Isthere a

3 and the predecessor is 1. Does 1 have both last natural number?

asuccessor and a predecessor?

We can count the number of childrenin our school; we
can a so count the number of peoplein acity; we can count
the number of peoplein India The number of peopleinthe
whole world can also be counted. We may not be able to
count the number of starsin the sky or the number of hair
onour headshbut if weare able, therewould beanumber for
them also. We can then add one moreto such anumber and




WHoLE NUMBERS

get alarger number. In that case we can even write the number of hair on two
headstaken together.

Itisnow perhaps obviousthat thereisno largest number. Apart from these
guestions shared above, there are many others that can come to our mind
when we work with natural numbers. You can think of afew such questions
and discussthem with your friends. You may not clearly know the answersto
many of them!

2.2 Whole Numbers

We have seen that the number 1 has no predecessor in natural numbers. To the
collection of natural numbers we add zero as the predecessor for 1.

The natural numbers along with zero form the collection of whole
numbers.

Tl’y These () In your previous classes you have learnt to

perform all the basic operations like addition,

subtraction, multiplication and division on

5 Are all whole numbers numbers. You aso know how to apply them to

also natural numbers? problems. Let us try them on a number line.

3. Which is the greatest Before we proceed, let us find out what a
whole number? number line s

1. Aredl natura numbers
also whole numbers?

2.3 The Number Line

Draw aline. Mark apoint onit. Labdl it 0. Mark a second point to the right of
0. Labd it 1.

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

Thisisanumber line for the whole numbers.

v

What is the distance between the points 2 and 4? Certainly, it is 2 units.
Can you tell the distance between the points 2 and 6, between 2 and 77?

On the number line you will see that the number 7 is on the right of 4. _

This number 7 is greater than 4, i.e. 7 > 4. The number 8 lies on theright of 6
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and 8 > 6. These observations help us to say that, out of any two whole
numbers, the number on the right of the other number is the greater number.
We can a so say that whole number on left is the smaller number.

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

What can you say about 10 and 20?

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

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

Addition on the number line

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

v

0 1 2 3 4 5 6 7

Start from 3. Since we add 4 to this number so we Iry These &
make 4 jumpsto theright; from3to4,4to 5, 5to6and6 Find4+5;
to 7 as shown above. Thetip of thelast arrow inthefourth  2+6;3+5
jumpisat 7. and 1+6

Thesumof 3and4is7,i.e3+4=7. usngthe_
number line.
Subtraction on the number line
The subtraction of two whole numbers can also be shown on the number line.
Let usfind 7 -5.

v

Start from 7. Since 5 is being subtracted, so move Try These ()
towards left with 1 jump of 1 unit. Make 5 such jumps. We  Fiqg_3;
reach the point 2. Weget 7 -5 = 2. 6-2:9-6

Multiplication on the number line using the

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

number line.
Let usfind 3 x 4.

v

¥ ¥ y
| | | | | | | | | | | |
T ] T ] T ] I I
3 6 9

X
I I
0 1 2 4 5
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Start from 0, move 3 units at a time to the right, make Try These ()
such 4 moves. Where do you reach? You will reach 12.  Find2 x 6:

So, wesay, 3x4=12. 3x3:4x2
using the
EXERCISE 2.1 number line.
1. Writethenext threenatural numbersafter 10999.
2. Writethethreewhole numbersoccurring just before 10001.
3. Whichisthesmalest wholenumber?
4. How many whole numbersarethere between 32 and 53?
5. Writethe successor of :
(@ 2440701 (b) 100199  (c) 1099999 (d) 2345670
6. Writethepredecessor of :
(@ 94 (b) 10000 (c) 208090 (d) 7654321

7. Ineachof thefollowing pairsof numbers, state which whole number ison theleft of
the other number on the number line. Also writethem with the appropriatesign (>, <)
between them.

(@ 530,503 (b) 370,307 (c) 98765,56789  (d) 9830415, 10023001
8. Whichof thefollowing statementsaretrue(T) and which arefase (F) ?

(8 Zeroisthesmalest natural number. (b) 400isthe predecessor of 399.
(¢) Zeroisthesmallest wholenumber. (d) 600 isthesuccessor of 599.

(e All natural numbersarewholenumbers.

(f) Allwholenumbersarenatura numbers.

(9) Thepredecessor of atwo digit number isnever asingledigit number.
(h) listhesmallest wholenumber.

(i) Thenatural number 1 hasno predecessor.

() Thewholenumber 1 hasno predecessor.

(k) Thewholenumber 13 liesbetween 11 and 12.

(1) Thewholenumber O has no predecessor.

(m) The successor of atwo digit number isalwaysatwo digit number.

2.4 Properties of Whole Numbers

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

e G
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Do This ~+

Let each one of you in the class take any two whole numbers and add them.
Isthe result dways awhole number?
Your additions may belikethis:

7 |+ | 8 | = | 15, awhole number
5|+ |5 | = | 10, awhole number
O | + |15 | = | 15, awhole number
=+ =
+ =

Try with five other pairs of numbers. Isthe sum always awhole number?

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

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

Your multiplications may be like this:

7 8 = 56, awhole number
5 5 = 25, awhole number
0 15| = 0, awhole number

Xl X| X | X | X

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

Closure property : Whole numbers are closed under addition and also
under multiplication.
Think, discussand write
1. The whole numbers

are not closed under L. 81 =1 2 | = | 4 awholenumber
subtraction. Why? 7| —| 8 | = | 2 notawholenumber
Your subtractions may | 5| —| 4 | = | 1, awholenumber
belikethis: 3| -9 | = ? not awhole number

Take afew examples of your own and confirm.
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2. Arethe whole numbers closed under divison? No. Obsaerve thistable:

8|14 | = 2, awhole number
5
5| | 7 = 7 , hot awhole number
12| =+ | 3 = 4, awhole number
6
6| +|5 = E , hot awhole number

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

Division by zero
Division by a number means subtracting that number repeatedly.

Letusfind 8+ 2.
8
- 2 1
6 Subtract 2 again and again from 8.
- 2 2
4 After how many moves did we
-2 3 reach 0? In four moves.
2 So, wewrite8+2=4.
-2 4 Using this, find 24 + 8; 16 + 4.
0
Letusnow try 2+ 0.
2
- 0 ... 1
2
=0 2 In every move we get 2 again !
2 Will this ever stop? No.
% -------- 3 Wesay 2 + 0isnot defined.
- 0 ... 4
2
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Letustry 7+0
7
-0 1 Again, we never get 0 at any
7 stage of subtraction.
- 0 .. 2 We say 7 + 0 is not defined.
g 2 Check it for 5+ 0, 16 = 0.

Division of a whole number by 0 isnot defined.

Commutativity of addition and multiplication

What do the following number line diagrams say?

In both the caseswereach 5. So, 3+ 2issameas?2 + 3.
Similarly, 5+ 3issameas3 + 5.

Tryitfor4+6and6 + 4.

Is this true when any two whole numbers are added?
Check it. You will not get any pair of whole numbers for /-
which the sum is different when the order of addition is g
changed. <

Rt gy,

You can add two whole numbersin any order.

We say that addition is commutative for whole numbers. This property is
known as commutativity for addition.




Discuss with your friends

You have a small party at home.
You want to arrange 6 rows of
chairs with 8 chairs in each row
for the visitors. The number of
chairsyou will needis6 x 8. You
find that the room is not wide
enough to accommodate rows of

N - -
N - -
[ -
N - -
N - -
- -

goooooo

WHoOLE NUMBERS

N - -
N - -
N - -
N - -
N - -
N - -
N - -
N - -

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

| s there a commutative property of multiplication?

Multiply numbers 4 and 5 in different orders.
You will observethat 4 x 5=5x 4,
Isit true for the numbers 3 and 6; 5 and 7 also?

You can multiply two whole numbersin any order.

We say multiplication is commutative for whole numbers.

Thus, addition and multiplication are commutative for whole numbers.

Verify :

(i) Subtraction in not commutative for whole numbers. Use at least three
different pairs of numbersto verify it.

(if) 1s(6+3) sameas(3+6)?

Justify it by taking few more combinations of whole numbers.

Associativity of addition and multiplication

Observe the following diagrams:

@ (2+3)+4=5+4=9
(b) 2+(B+4)=2+7=9

In (a) above, you can add 2 and 3 first and then add 4 to the sum and
in (b) you can add 3 and 4 first and then add 2 to the sum.

Are not the results same?

Weasohave, (5+7)+3=12+3=15and5+ (7+3)=5+10=15.

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

Example1: Addthe numbers 234, 197 and 103.

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

Notice how we
grouped the numbers for
convenience of adding.

@ Play this game

You and your friend can play this.

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

36 +8 =44

Observe the multiplication fact illustrated by the following diagrams

(Fig 2.1). — 1 e
Count the number o o ) o o ) ) )
of dotsin Fig 2.1 (a) eojjee 0o 00 co el 00
o e o o ) ) oo ol (060 0

and Fig 2.1 (b). What
do you get? The €Y _ (b)
number of dots is the Flgal
same. In Fig 2.1 (a), we have 2 x 3 dots in each box. So, the total number
of dotsis (2 x 3) x 4= 24.
InFig 2.1 (b), each box has 3 x 4 dots, so in al thereare 2 x (3 x 4) = 24 dots.
Thus, (2% 3) x 4=2x (3% 4). Smilarly, you can seethat (3% 5) x 4=3 % (5% 4)
Try thisfor (5x6) x 2and5x (6 x 2); (3% 6) x 4and 3 x (6 x 4).
Thisis associative property for multiplication of whole numbers.
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Think on and find : [
Which is easier and why? \g;
(8 (6x5)x3 or 6x(5x3) il
(b) (9% 4) x 25 or 9x (4 x 25) ; vw\
PIgRY

Example2: Find 14 + 17 + 6 intwo ways.

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

Here, you have used acombination of associative and commutative properties
for addition.

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

The associative property of  [Try These )
multiplication is very useful in the Find:7+18+13;16+12+4
following typesof sums.

Example 3: Find 12 x 35.

Solution : 12x35= (6% 2) x 35 =6 % (2 x 35) = 6 x 70 = 420.

In the above example, we have used associativity to get the advantage of
multiplying the smallest even number by a multiple of 5.

Example4 : Find 8 x 1769 x 125 Try TheseQQ
Solution : 8 x 1769 x 125 = 8 x 125 x 1769 Find:
25x 8358 x 4;
(What property do you use here?) 625 x 3759 x 8

= (8 x 125) x 1769
= 1000 x 1769 = 17,69,000.
Think, discussand write
IS(16+4)+2=16+(4+2)?
| s there an associative property for division? No.
Discuss with your friends. Think of (28 + 14) + 2 and 28 + (14 + 2).

Do This ~<

Distributivity of multiplication over addition

Take agraph paper of size 6 cm by 8 cm having squaresof szelcmx 1 cm.
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How many squares do you havein al?

|sthe number 6 x 8?

Now cut the sheet into two pieces of sizes6 cm by 5cm and 6 cm by 3 cm, as
shown in the figure.

Number of squares: Isit 6 x 5?7  Number of squares: Isit 6 x 3?

In al, how many squares are there in both the pieces?

Isit (6% 5) + (6 x 3)?Doesit mean that 6 x 8 = (6 x 5) + (6 x 3)?

But,6x8=6x(5+3)

Doesthisshow that 6 x (5+ 3) = (6% 5) + (6 x 3)?

Similarly, you will find that 2 x (3+5) = (2% 3) + (2x 5)
Thisisknown as distributivity of multiplication over addition.

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

Think, discussand write

Observe the following multiplication and discuss whether we use here the
idea of distributivity of multiplication over addition.

Rt gy,

425
x136

2550  « 425x6 (multiplication by 6 ones)
12750 «— 425x30 (multiplication by 3 tens)
42500  « 425x100  (multiplication by 1 hundred)
57800  « 425x (6 + 30+ 100)




w
Example5: Theschool canteen charges Rs 20 for lunch and Rs4 for milk for
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each day. How much money do you spend in 5 days on these things?

Solution : Thiscan befound by two methods.

Method 1:

Method 2 :

Find theamount for lunch for 5 days.
Find the amount for milk for 5 days. Sty .
Thenaddi.e.

Cost of lunch=5 x 20 = Rs 100

Cost of milk =5x 4=Rs20

Total cost =Rs (100 + 20) = Rs 120

Find the total amount for one day.
Then multiply itby 5i.e.
Cost of (lunch + milk) for one day = Rs (20 + 4)
Cost for 5days=Rs5 x (20 + 4) = Rs (5 x 24)
= Rs 120.
The example shows that
5x(20+4)=(5x20)+ (5% 4)
Thisistheprincipleof distributivity of multiplication over addition.

Example6: Find 12 x 35 using distributivity.

Solution : 12 x 35 =12 x (30 + 5)

Try TheseQQ
Find 15 x 68; 17 x 23;
69 x 78 + 22 x 69 using
distributive property.

=12x30+12%x5
=360 + 60 = 420

Example 7 : Simplify: 126 x 55 + 126 x 45
Solution : 126 x 55 + 126 x 45 = 126 x (55 + 45)

126 x 100
12600.

Identity (for addition and multiplication)

How is the collection of whole numbers different

7|+l 0| =] 7
from the collection of natural numbers? It is just _

g . S[+| 0| =| 5
the presence of 'zero' in the collection of whole -
numbers. This number 'zero' has a special rolein 0| +]15] =]15
addition. The following table will helpyouguess | 0| +| 26| = | 26
therole. Of + ... = |

When you add zero to any whole number what
Isthe result?
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It is the same whole number again! Zero is called an identity for addition
of whole numbers or additive identity for whole numbers.

Zero has aspecia role in multiplication too. Any number when multiplied
by zero becomes zero!

For example, observe the pattern :

5x6=30

5x5=25 Observe how the products decrease.

5x4=20 Do you see a pattern?

5x3=15 Can you guessthe |ast step?

5x2=.. Isthis pattern true for other whole numbers also?

5x1=.. Try doing thiswith two different whole numbers.

5x0="7?

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

You areright. 1 istheidentity for multiplication
of whole numbers or multiplicative identity for
whole numbers.

X | X | X | X

PRk o|N

X
]

EXERCISE 2.2

1. Findthesum by suitablerearrangement:
(@ 837 +208 + 363 (b) 1962 + 453 + 1538 + 647
2. Findtheproduct by suitablerearrangement:
(@ 2x 1768 x50 (b) 4x166x25 (c) 8x291x 125
(d) 625 x 279 x 16 () 285x5x60 (f) 125x40x8x 25
3. Findthevaueof thefollowing:
(@ 297 x 17+ 297 x 3 (b) 54279 x 92 + 8 x 54279
(c) 81265 x 169 — 81265 x 69 (d) 3845 x 5x 782 + 769 x 25 x 218
4. Findtheproduct using suitable properties.
(@ 738x103 (b) 854 x102 () 258 x 1008 (d) 1005 x 168

5. Ataxidriver filled hiscar petrol tank with 40 litresof petrol on Monday. The next day,
hefilled thetank with 50 litres of petrol. If the petrol costsRs44 per litre, how much
did hespendinall on petrol ?

R n e nnnmnny




WHoOLE NUMBERS

6. A vendor supplies32litresof milk toahotel inthemorningand68 .| HOEL
litresof milk intheevening. If themilk costsRs 15 per litre, how  |z97==—2>, | |
much money isdueto thevendor per day? "-‘%ﬁl '

1

{

7. Matchthefollowing: d
(i) 425x136=425x (6+30+100) (8 Commutativity under
multiplication.
(i) 2x49x50=2 x50 x 49 (b) Commutativity under addition.
(iii) 80 + 2005 + 20 = 80 + 20 + 2005 (c) Didributivity of multiplication
over addition.

2.5 Patterns in Whole Numbers

We shall try to arrange numbers in elementary shapes made up of dots. The
shapes we take are (1) aline (2) arectangle (3) a square and (4) atriangle.
Every number should be arranged in one of these shapes. No other shapeis
alowed.

e Every number can be arranged asaline

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

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

Thenumber6canbeshownas e e e
arectangle. Note there are 2 e o o
rows and 3 columns.

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

e 0o 0
4—>.. O——> e 0o o
°* e 0o 0

e Some numbers can aso be arranged as triangles.
For example,

3/ L . 6 —>

°
e o
Note that the triangle should have its two sides equal. The number of
dots in the rows starting from the bottom row should be like 4, 3, 2, 1.
The top row should aways have 1 dot.
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Now, complete the table :

Line |Rectangle| Square | Triangle
Yes No No No
E 3 Yes No No Yes
E 4 Yes Yes Yes No
= 5 Yes No No No
= 6
= 7
= 8
= 9
= 10
£ 11
= 12
= 13
= Try These O
= 1. Which numberscan beshownonly asaline?
- 2. Which can be shown assquares?
= 3. Which can beshown asrectangles?
% 4. Write down the first seven numbers that can be arranged as triangles,
= eg. 3,6, ...
% 5. Somenumberscan be shown by two rectangles, for example,
g e O o o e © 0 0 0 O
= 12—> e o ee or ®0 000
§ e 6 o o
= 3x4 2%6
£ Giveat least five other such examples.

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

following:
@1n7+9 = 117+10 -1 = 127-1 = 126
(b)117-9 = 117-10 +1 = 107+1 = 108
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()117+99 = 117+100-1= 217-1 = 216

(d117-99 = 117-100+1= 17+1 = 18
Does this pattern help you to add or subtract numbers of the form
9, 99, 999,...7
Hereis one more pattern :
(@ 84x9 =84x(10-1) (b) 84x99=284x(100-1)
(c) 84 x999 = 84 x (1000 - 1)

Do you find a shortcut to multiply a number by numbers of the form
9, 99, 999,...7
Such shortcuts enable you to do sums verbally.
The following pattern suggests away of multiplying anumber by 5 or 25
or 125. (You can think of extending it further).
10 960 100 9600
(i) 96x5=96x —=—=480 (ii) 96%x25=96x — = —— =2400
2 2 4 4
1000 _ 96000
8§ 8

What does the pattern that follows suggest?

(iii) 96 x 125 = 96 x = 12000...

(i) 64x5:64x%=32x1o:320x1
30

(i) 64x15=64x —~ =32x30=320% 3
50

(iii) 64 x 25=64 x —~ =32x50=320x 5

(iv) 64><35=64><7—20=32><70=320x7 .......

EXERCISE 2.3

1. Whichof thefollowing will not represent zero:

0 10 10
@1+0 () 0x0  © 5, @ 5

2. If theproduct of two wholenumbersiszero, can we say that oneor both of them will
be zero? Justify through examples.
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3. If theproduct of twowholenumbersis 1, canwesay that oneor both of themwill be
1? Justify through examples.

4. Findusingdistributiveproperty :

(8 728 x 101 (b) 5437 x 1001 (c) 824 x 25 (d) 4275% 125 (€) 504 x 35
5. Study thepattern:

1x8+1 =9 1234 x8+4 =9876

12x8+2 =98 12345 x 8 + 5 = 98765

123 x 8+ 3=987

Writethe next two steps. Can you say how the pattern works?

(Hint: 12345=11111 + 1111 + 111 + 11 + 1).

What have we discussed?

1. Thenumbersl, 2, 3,... whichweusefor counting are known asnatural numbers.

2. If youadd 1toanatural number, weget itssuccessor. If you subtract 1 from anatural
number, you get its predecessor.

3. Every naturd number hasasuccessor. Every naturd number except 1 hasapredecessor.

4. If weaddthenumber zerotothe collection of natural numbers, weget the collection of
wholenumbers. Thus, thenumbersO, 1, 2, 3,... form the collection of whole numbers.

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

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

7. Wetakealine, mark apoint onit andlabel it 0. Wethen mark out pointsto theright
of O, at equal intervas. Labd themas1, 2, 3,.... Thus, wehaveanumber linewiththe
whole numbersrepresented onit. We can easily perform the number operations of
addition, subtraction and multiplication onthe number line.

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

9. Addingtwowholenumbersawaysgivesawholenumber. Similarly, multiplying two
wholenumbersawaysgivesawhol e number. We say that whole numbersareclosed
under addition and a so under multiplication. However, whole numbersarenot closed
under subtraction and under division.

10. Divison by zeroisnot defined.

R n e nnnmnny
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11. Zeroistheidentity for addition of wholenumbers. Thewholenumber 1istheidentity
for multiplication of wholenumbers.

12. You can add two wholenumbersin any order. You can multiply twowholenumbersin
any order. Wesay that addition and multiplication are commuitative for whole numbers.

13. Additionand multiplication, both, areassociativefor wholenumbers.
14. Multiplicationisdistributiveover additionfor whole numbers.

15. Commutativity, associativity and distributivity propertiesof whole numbersareuseful
insimplifying ca cul ationsand we usethem without being aware of them.

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




Playing with
Numbers

Chapter 3

Introduction

Ramesh has 6 marbleswith him. Hewantsto arrangetheminrowsin such away
that each row hasthe same number of marbles. Hearrangesthemin thefollowing
waysand matchesthetotal number of marbles.

(i) 1marbleineachrow :
Number of rows =6 °
Total number of marbles =1x6=6 °

°
. : °

(i) 2 marblesin each row
Number of rows =3 o o
Total number of marbles =2x3=6 o o

o O

(iii) 3marblesin each row
Number of rows =2 e o o
Total number of marbles =3x2=6 e o o

(iv) Hecould not think of any arrangement in which each row had 4 marblesor
5 marbles. So, the only possiblearrangement left waswith al the 6 marbles
inarow.

Number of rows =1 L ALICIL LI
Total number of marbles =6x1=6

From these cal cul ations Ramesh observesthat 6 can be written asaproduct
of two numbersin different ways as

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

Thus, 1, 2, 3and 6 are exact divisorsof 6. They are called thefactor s of 6.
Try arranging 18 marbles in rows and find the factors of 18.

3.2 Factorsand Multiples

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

1) 44 2) 4 (2 3) 4(1 4) 4 (1
-4 -4 -3 -4
0 0 1 0
Quotientis4  Quotientis 2 Quotientis1 Quotientis1
Remainder isO Remainder isO Remainderisl  Remainder is0
4=1x4 4=2x2 4=4x1

She finds that the number 4 can be written as: 4 =1 x 4; 4 =2 x 2;
4 = 4 x 1 and knows that the numbers 1, 2 and 4 are exact divisors of 4.

These numbers are called factors of 4.
A factor of a number is an exact divisor of that number.
Observe each of the factors of 4 isless than or equal to 4.

@ Game-1: Thisisagameto be played by two personssay A and B. It is
about spotting factors.

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

1 2 3 4 5 6 7
8 9 10 11 12 13 14
15 16 17 18 19 20 21
22 23 24 25 26 27 28
29 30 31 32 33 34 35
36 37 38 39 40 41 42
43 44 45 46 47 48 49 50
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Seps

(a) Decidewho playsfirst, A or B.

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

(c) Player B then picksup all those cards having numberswhich arefactors of
the number onA’'scard (i.e. 28), and putsthem in apile near him.

(d) Player B then picksup acard from the table and keegpsit with him. From the
cardsthat areleft, A picksup all those cards whose numbers are factors of
thenumber onB’scard. A putsthem on the previous card that he collected.

(e) Thegame continueslikethisuntil all the cardsare used up.

(f) A will add up the numbers on the cards that he has collected. B too will do
the samewith hiscards. The player with greater sum will bethewinner.
The game can be made moreinteresting by increasing the number of cards.
Play thisgamewith your friend. Can you find someway to win the game?

Whenwewriteanumber 20as20=4 x 5, we say 4 .
and 5 arefactorsof 20. We also say that 20isamultiple multiple
of 4and 5. T

Therepresentation 24 = 2 x 12 showsthat 2 and 12 4 x 5=20
arefactors of 24, whereas 24 isamultiple of 2 and 12. VN
We can say that anumber isamultipleof each of its factor factor

factors

_ _ Try These Q)
Let us now see some interesting facts about factors and Findthepossble
multiples. factorsof 45, 30

(a) Collect a number of wooden/paper strips of length 3  and 36.
unitseach.

(b) Join them end to end asshown inthefollowing | 3 | 3
figure. 3[3]|6
Thelength of thestripat thetopis3=1x3units. | 3|3 | 3| 9
Thelength of thestripbelowitis3+3=6units. 3 T3 [ 3 3] 12
Also, 6=2x 3. Thelength of thenext stripis3+ 3+
3=9units, and 9=3x 3. Continuing thiswaywe | S [ 3] 3] 3] 3|15

can expressthe other lengths as,
12=4x3; 15=5x%x3
We say that the numbers 3, 6, 9, 12, 15 are multiples of 3.
Thelist of multiplesof 3 can be continued as 18, 21, 24, ...
Each of these multiplesis greater than or equal to 3.
The multiples of the number 4 are 4, 8, 12, 16, 20, 24, ...
Thelist isendless. Each of these numbersisgreater than or equal to 4.
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L et us see what we conclude about factors and multiples:
1. Isthereany number which occursasafactor of every number ?Yes. Itis 1.

For example 6 =1 x 6, 18 = 1 x 18 and so on. Check it for a few more
numbers.
Wesay 1isafactor of every number.
2. Can7beafactor of itself ?Yes. Youcanwrite7as7=7 x 1. What about 10?
and 152.
You will find that every number can be expressed in this way.
We say that every number isa factor of itself.

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

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

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

We say that number of factorsof a given number arefinite.
6. What arethe multiples of 7? Obviously, 7, 14, 21, 28,... You will find that

each of these multiples is greater than or equal to 7. Will it happen with
each number? Check this for the multiples of 6, 9 and 10.

We find that every multiple of anumber isgreater than or equal to
that number.

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

We find that the number of multiples of a given number isinfinite.

8. Can7beamultipleof itself ?Yes, because 7 = 7x1. Will it betruefor other
numbersalso? Try itwith 3, 12 and 16.

You will find that every number isa multiple of itself. _
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Thefactorsof 6 arel, 2, 3and 6. Also, 1+2+3+6 = 12 = 2 x 6. Wefind that
the sum of the factors of 6 istwicethe number 6. All thefactorsof 28 are 1, 2,
4,7,14 and 28. Adding thesewehave, 1+2+4+7+14+28=56=2x 28.

The sum of the factors of 28 isequal to twice the number 28.

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

Is10 a perfect number?

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

68 =1 x 68 68=2x 34

68 =4x 17 68=17x4

Stop here, because 4 and 17 have occurred earlier.

Thus, al thefactorsof 68 are 1, 2, 4, 17, 34 and 68.
Example 2 : Find the factors of 36.
Solution : 36 =1x% 36 36=2x18 36=3x12

36=4x9 36=6x6

Stop here, because both the factors (6) are same. Thus, thefactorsare 1, 2,
3,4,6,9, 12,18 and 36.
Example 3 : Writefirst five multiples of 6.

Solution : Therequired multiplesare: 6x1=6, 6x2 = 12, 6x3 = 18, 6x4 = 24,
6x5=30i.e. 6, 12, 18, 24 and 30.

EXERCISE 3.1

1. Writedl thefactorsof thefollowing numbers:
@ 24 (b 15 0 22
(d 27 (¢ 12 f 20
(9 18 (h 23 @i 36
2. Writefirg fivemultiplesof :
@5 (b8 © 9

3. Matchtheitemsincolumn 1 withtheitemsin column 2.

Column1 Column 2

@i 35 (& Multipleof 8
@iy 15 (b) Multipleof 7
@iy 16 (¢) Multipleof 70

(iv) 20 (d) Factor of 30
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(v) 25 (e) Factor of 50
(f) Factor of 20
4. Findal themultiplesof 9 upto 100.

3.3 Prime and Composite Numbers

Weare now familiar with thefactorsof anumber. Observethe number of factors
of afew numbersarranged inthistable.

Numbers Factors Number of Factors
1 1 1
2 1,2 2
3 1,3 2
4 1,24 3
5 1,5 2
6 1,236 4
7 1,7 2
8 1,2,4,8 4
9 1,309 3
10 1,2,510 4
11 1,11 2
12 1,2,3,4,6,12 6

We find that (a) The number 1 hasonly onefactor (i.e. itself ).

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

(c) Thereare numbershaving morethantwo factorslike4, 6, 8,9, 10 and soon.
These numbers are composite numbers.
Numbers having more than two factors are
lisneither aprimenor| called Composite numbers.
acomposite number. Is 15 acomposite number?Why?What about
187257
Without actually checking the factors of a number, we can find prime

numbers from 1 to 100 with an easier method. This method was given by a _
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Greek Mathematician Eratosthenes, in the third century B.C. Let us see the
method. List all numbersfrom 1 to 100, as shown below.
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Step 1: Crossout 1 becauseit isnot a prime number.

Step 2: Encircle 2, crossout all the multiples of 2, other than 2 itself, i.e. 4, 6,
8and soon.

Sep 3: Youwill find that the next uncrossed number is3. Encircle 3 and cross
out all the multiples of 3, other than 3 itself.

Step 4 : Thenext uncrossed number is5. Encircle5 and crossout al themultiples
of 5 other than 5 itself.

Step 5 : Continue this process till al the Try These ()
numbersinthelist are either encircled or ~ opgervethat 2 x 3+ 1= 7isa
crossed out. prime number. Here, 1 has been
All the encircled numbers are prime  added to a multiple of 2 to get a
numbers. All the crossed out numbers, prime number. Can you find
other than 1 are composite numbers. some more numbers of thistype?
This method is called the Sieve of

Eratosthenes.
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Example4 : Write al the prime numberslessthan 15.

Solution : By observing the Sieve Method, we can easily write the required
primenumbersas2, 3,5, 7, 11 and 13.

even and odd numbers

Do you observe any pattern in the numbers 2, 4, 6, 8, 10, 12, 14, ...? You will
find that each of themisamultiple of 2.

These are called even numbers. Therest of the numbersl, 3,5, 7,9, 11,...
are caled odd numbers.
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You can verify that atwo digit number or athreedigit number iseven or not.
How will you know whether anumber like 756482 iseven? By dividing it by 2.
Will it not be tedious?

We say that anumber with O, 2, 4, 6, 8 at the ones place is an even number.
S0, 350, 4862, 59246 are even numbers. The numbers 457, 2359, 8231 areall
odd. Let ustry to find someinteresting facts:

(&) Which is the smallest even number? It is 2. Which is the smallest prime
number?Itisagain 2.

Thus, 2 isthe smallest prime number which iseven.
(b) Theother primenumbersare3, 5,7, 11, 13, ... . Do you find any even number

inthislist? Of course not, they areall odd.
Thus, we can say that every primenumber except 2isodd.

EXERCISE 3.2

1. Whatisthesum of any two (a) Odd numbers? (b) Even numbers?
2. Statewhether thefollowing statementsare Trueor False:
(& Thesum of three odd numbersiseven.
(b) Thesum of two odd numbersand one even number iseven.
(¢) Theproduct of three odd numbersisodd.
(d) If aneven number isdivided by 2, the quotient isalwaysodd.
(e All primenumbersareodd.
(f) Primenumbersdo not haveany factors.
(99 Sumof two primenumbersisawayseven.
(h) 2istheonly even primenumber.
(i) All even numbersarecompositenumbers.
() Theproduct of two even numbersisawayseven.
3. Thenumbers 13 and 31 are prime numbers. Both these numbershave samedigits 1
and 3. Find such pairsof prime numbersupto 100.

4. Writedown separately the prime and composite numberslessthan 20.
5. What isthegreatest prime number between 1 and 10?
6. Expressthefollowingasthe sum of two odd primes.
(@ 44 (b)36 (c) 24 (d) 18
7. Givethreepairsof primenumberswhosedifferenceis2.
[Remark : Two prime numberswhosedifferenceis2 arecalled twin primes].
8. Whichof thefollowing numbersare prime?
@ 23 (51 (c) 37 (d) 26
9. Write seven consecutive composite numberslessthan 100 so that thereisno prime

e G
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10. Expresseach of thefollowing numbersasthe sum of three odd primes:
@21 (b31 (c)53 (d)61
11. Writefivepairsof primenumberslessthan 20 whosesumisdivisibleby 5.
(Hint : 3+7=10)
12. Fill intheblanks:
(@ A number which hasonly twofactorsiscalleda .
(b) A number which hasmorethantwo factorsiscalleda .
(¢) lisneither nor .
(d) Thesmallest primenumberis .
(e) Thesmallest compositenumberis .
(f) Thesmallest evennumberis .

3.4 Tests for Divisibility of Numbers

Isthe number 38 divisible by 2?by 4?by 5?

By actualy dividing 38 by these numberswefindthatitisdivisible by 2 but
not by 4and by 5.

L et us seewhether we can find apattern that can tell uswhether anumber is

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

Shethought of some more numberswith O at onesplace
like 100, 1000, 3200, 7010. She aso found that all such numbersaredivisible
by 10.

Shefindsthat if anumber hasOin theonesplacethen it isdivisibleby 10.

Canyoufind out thedivisibility rulefor 100?

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

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

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

Is 1750125 divisible 5?

Divisibility by 2 : Charu observes afew multiples of 2to be 10, 12, 14, 16...
and also numbers like 2410, 4356, 1358, 2972, 5974. She finds some pattern
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inthe ones place of these numbers. Canyou tell that? These numbershave only
thedigits 0, 2, 4, 6, 8 in the ones place.

Shedividesthese numbersby 2 and getsremainder O.

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

Looking at these observations she concludes that a number is divisible
by 2 if it hasany of thedigitsO0, 2, 4, 6 or 8in itsones place.

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

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

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

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

These are not divisible by 3.

We say that if the sum of the digitsisa multiple of 3, then the number
isdivisible by 3.

Is 7221 divisible by 3?

'- Divisibility by 6 : Canyou identify anumber whichisdivisible
by both 2 and 3? One such number is18. Will 18 bedivisible by
2x3=6?Yes, itis.

Find some more numberslike 18 and check if they aredivisible
by 6 also.

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

Now for a number divisible by 3 but not by 2, one example is
27.1s27 divisible by 6? No. Try to find numbers like 27.
From these observations we conclude that if a number is
divisible by 2 and 3 both then it isdivisible by 6 also.

Divisibility by 4 : Can you quickly give five 3-digit numbers divisible by
47? One such number is212. Think of such 4-digit numbers. One exampleis
1936.

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

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

Isthe number 286 divisibleby 4? No. Is86 divisible by 4?No. _
So, we see that a number with 3 or more digitsisdivisible by 4 if the
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number formed by itslast two digits (i.e. ones and tens) isdivisible by 4.
Check thisrule by taking ten more examples.
Divighility for 1 or 2 digit numbersby 4 hasto be checked by actua division.

Divisibility by 8 : Arethe numbers 1000, 2104, 1416 divisible by 8?

You can check that they aredivisible by 8. Let ustry to seethe pattern.

Look at the digits at ones, tens and hundreds place of these numbers. These
are 000, 104 and 416 respectively. Thesetoo aredivisible by 8. Find some more
numbers in which the number formed by the digits a units, tens and hundreds
place(i.e. last 3digits) isdivisbleby 8. For example, 9216, 8216, 7216, 10216,
9995216 etc. You will find that the numbers themselves are divisible by 8.

We find that a number with 4 or more digitsis divisible by 8, if the
number formed by thelast three digitsisdivisible by 8.

Is 73512 divisible by 8?

Thedivisbility for numberswith 1, 2 or 3 digits by 8 hasto be checked by
actual division.
Divisibility by 9 : The multiples of 9 are 9, 18, 27, 36, 45, 54,... There are
other numbers like 4608, 5283 that are also divisible by 9.

Do you find any pattern when the digits of these numbers are added?

1+8=9,2+7=9,3+6=9,4+5=9

4+6+0+8=18,5+2+8+3=18

All these sums are also divisible by 9.

Is the number 758 divisible by 9?

No. The sum of itsdigits 7+ 5+ 8 = 20 isaso not divisible by 9.

These observationslead usto say that if thesum of thedigitsof anumber
isdivisible by 9, then the number itself isdivisible by 9.

Divisibility by 11 : The numbers 308, 1331 and 61809 are all divisible by 11.
Weform atable and seeif the digitsin these numbers|ead us to some pattern.

Number Sum of thedigits | Sum of thedigits | Difference
(at odd places) (at even places)
from theright from theright
308 8+3=11 0 11-0=11
1331 1+3=4 3+1=14 4-4=0
61809 9+8+6=23 0+1=1 23-1=22

We observethat in each casethedifferenceiseither Oor divisibleby 11. All
thesenumbersarealsodivisibleby 11.

For the number 5081, the difference of the digits is (5+8) — (1+0) = 12
whichisnot divisibleby 11. The number 5081 isalso not divisible by 11.
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Thus, to check the divisibility of a number by 11, theruleis, find the
difference between the sum of thedigitsat odd places (from theright)
and the sum of the digitsat even places (from theright) of the number.
If the difference is either O or divisible by 11, then the number is
divisible by 11.

EXERCISE 3.3

1. Usingdivishility tests, determine which of thefollowing numbersaredivisibleby 2;
by 3; by 4; by 5; by 6; by 8; by 9; by 10; by 11 (say, yesor no):

Number Divisible by

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

2. Usingdivisbility tests, determinewhich of thefollowing numbersaredivisible by
4; by 8:
(@ 572 (b) 726352 (c) 5500 (d) 6000 (e) 12159
(f) 14560 (g) 21084 (h) 31795072 (i) 1700 () 2150
3. Usingdivishility tests, determinewhich of following numbersaredivisibleby 6:
(@ 297144 (b) 1258 (c) 4335 (d) 61233 (e) 901352
(f) 438750 (g) 1790184 (h) 12583 () 639210 (j) 17852
4. Usingdivighility tests, determinewhich of thefollowing numbersaredivisbleby 11:
(8 5445 (b) 10824  (c) 7138965 (d) 70169308 (e) 10000001
(f) 901153
5. Writethesmallest digit and thegreatest digit inthe blank space of each of thefollowing

numbers so that the number formed isdivisibleby 3:
(@ __ 6724 (b) 4765 _ 2
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6. Writeadigitintheblank spaceof each of thefollowing numbers so that the number
formedisdivisbleby 11:

(@92 389 (b) 8__ 9484

3.5 Common Factors and Common Multiples
Observe thefactors of some numberstakenin pairs.

(3) What are the factors of 4 and 18? Try TheseQy
Thefactorsof 4are 1, 2 and 4. Find the common factors of
Thefactorsof 18are1,2,3,6,9and18. @820 (9,15
Thenumbers 1 and 2 are the factors of both 4 and 18.

They are the common factors of 4 and 18.

(b) What are the common factors of 4 and 15?
Thesetwo numbers have only 1 asthe common factor.
What about 7 and 167?

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

Are7 and 15, 12 and 49, 18 and 23 co-prime numbers?

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

L et usnow look at the multiples of more than one number taken at atime.

(&) What arethe multiples of 4 and 67
Themultiplesof 4 are 4, 8, 12, 16, 20, 24, ... (write afew more)
The multiples of 6 are 6, 12, 18, 24, 30, 36, ... (write afew more)
Out of these, arethere any numberswhich occur in both the lists?

We observethat 12, 24, 36, ... are multiples of both 4 and 6.
Canyouwriteafew more?
They are called the common multiples of 4 and 6.

R n e nnnmnny

(b) Find the common multiplesof 3, 5and 6.
Multiplesof 3are 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36, ...
Multiples of 5 are 5, 10, 15, 20, 25, 30, 35, ...
Multiples of 6 are 6, 12, 18, 24, 30, ...
Common multiplesof 3, 5and 6 are 30, 60, ...
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Write afew more common multiples of 3, 5 and 6.
Example 5 : Find the common factors of 75, 60 and 210.

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

Example 6 : Find the common multiplesof 3,4 and 9.
Solution : Multiplesof 3are 3, 6,9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 42,
45, 48, ....
Multiplesof 4 are 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48,...
Multiplesof 9 are 9, 18, 27, 36, 45, 54, 63, 72, 81, ...
Clearly, common multiplesof 3, 4 and 9 are 36, 72, 108,...

EXERCISE 34

1. Findthecommonfactorsof :
(@ 20and28 (b) 15and 25 () 35and50 (d) 56 and 120
2. Findthecommonfactorsof :
(@ 4,8and12 (b) 5,15and 25
3. Findfirgtthreecommon multiplesof :
(8 6and 8 (b) 12and 18
4. Writeall the numberslessthan 100 which are common multiplesof 3and 4.
5. Which of thefollowing numbersare co-prime?
(@ 18and35 (b) 15and 37 () 30and415
(d) 17and68 (e) 216and 215 (f) 8land 16
6. A numberisdivisibleby both5and 12. By which other number will that number be
adwaysdivishle?
7. A numberisdivisbleby 12. By what other numberswill that number bedivisible?

3.6 Some More Divisibility Rules

L et usobserve afew more rules about the divisibility of numbers.

(i) Canyougiveafactor of 18?1tis9. Nameafactor of 9?Itis3. Is3 afactor
of 18?Yesitis. Take any other factor of 18, say 6. Now, 2 isafactor of 6
and it also divides 18. Check thisfor the other factors of 18. Consider 24.
Itisdivisibleby 8 and thefactorsof 8i.e. 1, 2, 4 and 8 also divide 24.

So, wemay say that if anumber isdivisible by another number then
it isdivisible by each of the factor s of that number. _
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(i) Thenumber 80isdivisibleby 4and 5. Itisalsodivisible by
4 x 5=20, and 4 and 5 are co-primes.
Similarly, 60isdivisibleby 3and 5whichareco-primes. 60isasodivisble
by 3x5=15.
If anumber isdivisible by two co-prime numbersthen it isdivisible
by their product also.

(ii1) Thenumbers16 and 20 are both divisibleby 4. Thenumber 16 + 20=36is
also divisible by 4. Check thisfor other pairs of numbers.
Try thisfor other common divisors of 16 and 20.
If two given numbers are divisible by a number, then their sum is
also divisible by that number.

(iv) The numbers 35 and 20 are both divisible by 5. Is their difference
35-20=15alsodivisbleby 5 ?Try thisfor other pairs of numbersalso.
If two given numbersaredivisibleby anumber, then their difference
iIsalso divisible by that number.
Takedifferent pairsof numbersand check thefour rulesgiven above.

3.7 Prime Factorisation

When anumber isexpressed as aproduct of itsfactorswe say that the number
has been factorised. Thus, when we write 24 = 3x8, we say that 24 has been
factorised. Thisis one of the factorisations of 24. The othersare :

24=2x 12 24=4x6 24=3x8
=2%X2X%X6 =2%X2X%X6 =3x2x2x2
=2%x2%x2x3 =2%x2x%x2x3 =2%x2%x2x3

In al the above factorisations of 24, we ultimately arrive at only one
factorisation 2 x 2 x 2 x 3. In this factorisation the only factors 2 and 3 are
prime numbers. Such afactorisation of anumber iscalled aprimefactorisation.

L et us check thisfor the number 36.

13x3x4| 2x2x9 ] [2x3%6 |
| | |
|2x2x3x3||3x3x2x2||2xszXB|DXBx3XBI
[
12x2x3x3 | 12x2x3%x3 |

The prime factorisation of 36 is2 x 2 x 3 x 3. i.e. the only prime
factorisation of 36.
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I Try These O
Do Thls % Writetheprime
Factor tree factorisationsof
Choosea Think of afactor ~ Nowthinkof a 16, 28, 38.
number and writeit pair say, 90=10x9 factor pair of 10
90 10 = 2x5
Write factor pair of 9 90 90
9=3x3 10‘/ \"9 10‘/ \‘9
T
2

Try thisfor the numbers

@8 (b)12 / 90\
10 9

¢ N N

Example 7 : Find the prime factorisation of 980.

Solution : We proceed as follows:

We divide the number 980 by 2, 3, 5, 7 etc. in thisorder repeatedly so long
asthequotient isdivisible by that number.Thus, the prime factorisation of 980
IS2Xx2%x5%X7x%x7.

980
490
245
49
3

1

NN O

EXERCISE 3.5

1. Whichof thefollowing statementsaretrue?
(@ If anumberisdivisbleby 3, it must bedivisbleby 9.
(b) If anumberisdivisbleby 9, it must bedivisibleby 3.
(¢) A numberisdivisbleby 18, if itisdivisbleby both 3and 6.
(d) If anumberisdivisibleby 9and 10 both, then it must bedivisible by 90.
(e If twonumbersare co-primes, at |east one of them must be prime.

() All numberswhicharedivisbleby 4 must alsobedivisibleby 8. _
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(9 All numberswhicharedivisbleby 8 must also bedivisibleby 4.

(h) If anumber exactly dividestwo numbersseparately, it must exactly dividetheir
um.

(i) 1f anumber exactly dividesthe sum of two numbers, it must exactly dividethetwo
numbersseparately.

2. Herearetwo different factor treesfor 60. Write the missing numbers.

@
60
6/ \1
N,

0

/ N,

2

()

?

60
30/ \
\‘9

10'/
Y

?

Which factorsare not included in the primefactori sation of acomposite number?
Writethegreatest 4-digit number and expressitintermsof itsprimefactors,
Writethe smallest 5-digit number and expressit intheform of itsprimefactors.

Find dl theprimefactorsof 1729 and arrangethemin ascending order. Now statethe
relation, if any; between two consecutive primefactors.

7. Theproduct of three consecutive numbersisawaysdivisbleby 6. Verify thisstatement
with thehelp of someexamples.

8. Thesum of two consecutive odd numbersisdivisibleby 4. Verify thisstatement with
the help of someexamples.

9. Inwhich of thefollowing express ons, primefactorisation hasbeen done?
(8 24=2x3x%x4 (b) 56=7%2x2x2
(c) 70=2x5x%x7 (d) 54=2%x3x%x9
10. Determineif 25110isdivisibleby 45.
[Hint : 5and 9 areco-primenumbers. Test thedivisibility of thenumber by 5and 9].

11. 18isdivisibleby both2and 3. Itisaso divisbleby 2 x 3= 6. Similarly, anumber
isdivisible by both 4 and 6. Can we say that the number must also bedivisible by
4 x 6=247?1f not, givean exampletojustify your answer.

12. I amthe smallest number, having four different primefactors. Canyou find me?

o gk w
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3.8 Highest Common Factor

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

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

What isthe highest of these common factors? It is4.

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

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

() 24and36 (i) 15,25and 30 numbers is 'the highest (or
(iii) 8and12  (iv) 12’16and28 greatest) of their common factors.

Itisalso known as Greatest Common
Divisor (GCD).

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

220 2|28 236
2110 214 2118
515 717 319
i N 313

N

Thus, 20=(2[x|2|x 5
28=|2|x|2|x 7
36=|2(x|2|x 3 x 3
The common factor of 20, 28 and 36 is 2(occuring twice). Thus, HCF of 20,
28and 36is2x 2=4.

EXERCISE 3.6

1. FindtheHCF of thefollowing numbers:

(@ 18,48 (b) 30,42 (©) 18, 60 (d) 27, 63
(©) 36,84 ) 34,102 (9 70, 105, 175
(h) 91,112,49 (i) 18, 54,81 () 12, 45,75

2. What isthe HCF of two consecutive
(@ numbers? (b) evennumbers?  (c) odd numbers?
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3. HCF of co-prime numbers4 and 15 wasfound asfollowsby factorisation :

4=2x2and 15= 3 x 5sincethereisno common primefactor, so HCF of 4and 15
isO. Istheanswer correct?If not, what isthe correct HCF?

3.9 Lowest Common Multiple

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

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

What will be the LCM of 8 and 12? 4 and 9?7 6 and 9?
Example 8 : Find the LCM of 12 and 18.

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

The prime factorisations of 12 and 18 are :

12=2%x2x3; 18=2x3x%x3

In these prime factorisations, the maximum number of times the prime
factor 2 occursistwo; this happensfor 12. Similarly, the maximum number
of timesthe factor 3 occursistwo; thishappensfor 18. The LCM of thetwo
numbers is the product of the prime factors counted the maximum number
of timesthey occur in any of the numbers. Thus, inthiscase LCM =2 x 2
x3x3 =36.

Example 9 : Find the LCM of 24 and 90.

Solution : The prime factorisations of 24 and 90 are:
24=2%x2x2x%x3;, 90=2x3%x3x5

In these prime factorisations the maximum number of timesthe primefactor
2 occursisthree; thishappensfor 24. Similarly, the maximum number of times
the primefactor 3 occursistwo; thishappensfor 90. The primefactor 5 occurs
only oncein 90.

Thus, LCM =(2x 2x 2) x (3x 3) x5=360

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

40 =2%x2x2x%x5

48 =2%x2x2%x2x%x3

45=3x3x%x5

The prime factor 2 appears maximum number of four timesin the prime
factorisation of 48, the prime factor 3 occurs maximum number of two times
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in the prime factorisation of 45, The prime factor 5 appears one time in the
prime factorisations of 40 and 45, we takeit only once.

Therefore, required LCM = (2x 2x 2 x 2)x(3x 3) x5=720

LCM can also befoundinthefollowingway :

Example 11 : Find the LCM of 20, 25 and 30.

Solution : Wewritethe numbersasfollowsinarow :

2|20 25 30 (A)

210 25 15 (B)

3/ 5 25 15 (C)

5/ 5 25 5 (D)

5/1 5 1 (E)
1 1 1

So, LCM = 2x2x3x5x5,

(A) Divide by the least prime number which divides any one of the given
numbers. Here, it is 2. The numberslike 25 are not divisible by 2 so they
arewritten assuch in the next row.

(B) Againdivideby 2. Continuethistill we have no multiplesof 2.
(C) Divideby next primenumber whichis3.

(D) Divideby next primenumber whichiss5.

(E) Againdivideby5.

3.10 Some Problems on HCF and LCM

We come across anumber of situationsin which we make use of the concepts
of HCF and LCM. We explain these situations through afew exampl es.

Example 12 : Two tankers contain 850 litres and 680 litres of kerosene ail
respectively. Find the maximum capacity of acontainer which can measurethe
kerosene oil of both the tankers when used an exact number of times.

Solution : The required container hasto measure
both the tankersin away that the countisan exact |
number of times. So its capacity must be an exact |
divisor of the capacities of both the tankers.
Moreover, thiscapacity should be maximum. Thus,
the maximum capacity of such acontainer will be

the HCF of 850 and 680, _
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Itisfound asfollows:

2 1850 2 1680
5 [a25 2 [340
585 2 (170
717 2EE
I 7

Ut
Hence,

850=2x5x5x17 2(x|5|x|17(x 5 and
680=2x%x2x2x5x17 ><>< 17|x 2x 2

The common factors of 850 and 680 are 2, 5 and 17.

Thus, the HCF of 850 and 680is2 x 5 x 17 = 170.

Therefore, maximum capacity of the required container is 170 litres.
It will fill thefirst container in 5 and the second in 4 refills.

Example 13 : Inamorning walk, three persons step off together. Their steps
measure 80 cm, 85 cm and 90 cm respectively. What isthe minimum distance
each should walk so that all can cover the same distance in complete steps?

Solution : The distance covered by each one of them is required to be the
same as well as minimum. The required minimum distance each should walk
would bethelowest common multiple of the measures of their steps. Can you
describe why? Thus, we find the LCM of 80, 85 and 90. The LCM of 80, 85
and 90 is 12240.

The required minimum distance is 12240 cm.

Example 14 : Find theleast number which when divided by 12, 16, 24 and 36
leavesaremainder 7 in each case.

Solution : Wefirst find the LCM of 12, 16, 24 and 36 asfollows:

2 |12 16 24 36
2 6 8 12 18
2 3 4 6 9
2 3 2 3 9
R 3 3 1 3 9
3 1 1 1 3
1 1 1 1

Thus, LCM =2x2x2x2x3x3=144
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144 istheleast number which when divided by the given numberswill leave

remainder O in each case. But we need the least number that |eavesremainder 7
in each case.

Therefore, the required number is 7 more than 144. The required least

number = 144 + 7 = 151.

10.

11

EXERCISE 3.7

Renu purchasestwo bagsof fertiliser of weights 75 kg and 69 kg. Find the maximum
va ueof weight which can measurethewe ght of thefertiliser exact number of times.

Threeboysstep off together from the same spot. Their stepsmeasure63cm, 70cm
and 77 cm respectively. What isthe minimum distance each should cover sothat all
can cover thedistance in complete steps?

Thelength, breadth and height of aroom are825 cm, 675 cm and 450 cm respectively.
Find thelongest tape which can measurethe three dimensionsof theroom exactly.

Determinethesmallest 3-digit number whichisexactly divisibleby 6, 8and 12.
Determinethe greatest 3-digit number exactly divisbleby 8, 10and 12.

Thetrafficlightsat three different road crossings change after every 48 seconds, 72
seconds and 108 seconds respectively. If they change simultaneously at
7am., at what timewill they changesmultaneoudy again?

Threetankerscontain 403 litres, 434 litresand 465 litres of diesal respectively. Find
themaximum capacity of acontainer that can measurethediesd of thethree containers
exact number of times.

Find theleast number whichwhendivided by 6, 15 and 18 |eaveremainder 5ineach
case.

Find thesmallest 4-digit number whichisdivisibleby 18, 24 and 32.
Findthe LCM of thefollowing numbers:
@ 9and4 (b) 12and5 (c) 6and5 (d) 15and4

Observe acommon property inthe obtained LCMs. IsLCM the product of two
numbersin each case?

Find the LCM of thefollowing numbersin which one number isthefactor of the
other.

(@ 5,20 (b) 6,18 (© 12,48 (d) 9,45
What do you observeinthe results obtained?
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1

2.

What have we discussed?

We have discussed multiples, divisors, factorsand have seen how to identify factors
andmultiples.

We have discussed and discovered thefollowing :

(8 Afactor of anumber isan exact divisor of that number.

(b) Every numberisafactor of itself. 1isafactor of every number.

(c) Everyfactor of anumber islessthan or equal to the given number.

(d) Every numberisamultipleof each of itsfactors.

(e) Every multipleof agiven number isgreater than or equal to that number.
(f) Every numberisamultipleof itsdf.

We havelearnt that —

(8 Thenumber other than 1, with only factorsnamely 1 and the number itself, isa
prime number. Numbersthat have morethan two factorsare called composite
numbers. Number 1isneither primenor composite.

(b) Thenumber 2isthesmallest primenumber andiseven. Every primenumber other
than 2isodd.

(¢) Twonumberswithonly 1 asacommon factor are called co-prime numbers.

(d) If anumber isdivisibleby another number thenitisdivisibleby each of thefactors
of that number.

(® A number divishleby two co-primenumbersisdivisbleby their product aso.
We have discussed how wecanfind just by looking at anumber, whether itisdivisible

by small numbers2,3,4,5,8,9 and 11. We have explored the rel ationship between
digitsof thenumbersand their divisibility by different numbers.

(@ Divishility by 2,5and 10 can beseen by just thelast digit.

(b) Divishility by 3and 9ischecked by findingthesumof al digits.

(c) Divishility by 4 and 8ischecked by thelast 2 and 3 digitsrespectively.

(d) Divisibility of 11 ischecked by comparing the sum of digitsat odd and even
places.

We have discovered that if two numbers are divisible by a number then their

sum and difference area so divisible by that number.

We havelearnt that —

(& TheHighest Common Factor (HCF) of two or more given numbersisthe highest

of their common factors.

(b) TheLowest CommonMultiple(LCM) of two or moregiven numbersisthelowest
of their common multiples.
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Introduction

Geometry has a long and rich history. The term ‘Geometry’ is the English
equivalent of the Greek word ‘ Geometron’. ‘Geo’ means Earth and ‘ metron’
means Measurement. According to
historians, the geometrical ideas shaped up
in ancient times, probably due to the need
in art, architecture and measurement. These
include occasions when the boundaries of
cultivated lands had to be marked without
giving room for complaints. Construction of
magnificent palaces, temples, lakes, dams
and cities, art and architecture propped up
these ideas. Even today geometrical ideas
are reflected in all forms of art, -
measurements, architecture, engineering, cloth designing etc. You observe
and use different objects like boxes, tables, books, the tiffin box you carry
to your school for lunch, the ball with which you play and
so on. All such objects have different shapes. The ruler which you use, the
pencil with which you write are straight. The pictures of a bangle, the one
rupee coin or a ball appear round.

Here, you will learn some interesting facts that will help you know more
about the shapes around you.

4.2 Points

By asharp tip of the pencil, mark a dot on the paper. Sharper the tip, thinner
will be the dot. Thisamost invisible tiny dot will give you an idea of a point.
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A point determines
a location.

These are some
models for a point :

If you mark three
points on a paper, you
would be required to
distinguish them. For
this they are denoted
by a single capital letter like A,B,C.

The tip of a The sharpened The pointed end of
compass end of a pencil aneedle.

B These points will be read as point A, point B and point C.

A
.c Of course, the dots have to be invisibly thin.

Try TheseQ)
1. With asharp tip of the pencil, mark four points on a paper and name them
by thelettersA,C,PH. Try to namethese pointsin different ways. One such
way could bethis Ao .C

Pe «H
2. A star in the sky aso gives us an idea of a point. Identify at least five such
situationsinyour daily life.

4.3 A Line Segment

Fold a piece of paper and unfold it. Do you see
A a fold? This gives the idea of a line segment. It
has two end points A and B.

Take a thin thread. Hold its two ends and
stretch it without a slack. It represents a line
segment. The ends held by hands are the end
B points of the line segment.

Rt gy,
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The following are some models for a line segment :

An edge of

a box A tubelight The edge of a post card

Try to find more examples for line
segments from your surroundings. B
Mark any two points A and B on a sheet
of paper. Try to connect A to B by all possible
routes. (Fig 4.1)
What is the shortest route from A to B?
This shortest join of point A to B A Fig 4.1
(including A and B) shown here is a line

segment. It is denoted by AB or BA . The points A and B are called the end
points of the segment.

Try These O

1. Nametheline segmentsin thefigure4.2.
ISA, the end point of each line segment?

A Je
Fig 4.2

44A Line

Imagine that the line segment from A to B (i.e. AB) is extended beyond A
in one direction and beyond B inthe other ., -5

rd

direction without any end (seefigure). You A B
now get a model for aline.
Do you think you can draw a complete picture of aline? No. (Why?)

A line through two points A and B is written as AB. It extends
indefinitely in both directions. So it contains a
countless number of points. (Think about this).

Two points are enough to fix aline. We say ‘two Q
points determine a line'.

The adjacent diagram (Fig 4.3) is that of aline

PQ written as PQ. Sometimes a line is denoted by P

aletter like |, m. Fig 4.3
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4.5 Intersecting Lines

Look at the diagram (Fig 4.4). Two lines| and |,
are shown. Both the lines pass through point
P.We say |, and |, intersect at P. If two lines
have one common point, they are called
intersecting lines.

The following are some models of a pair of
intersecting lines (Fig 4.5) :

Try to find out some more models for a pair of intersecting lines.

Fig 4.4

TN

H,-" .".".'X
/, k

Two adjacement edges  The letter X of the Crossing-roads
of your notebook English aphabet

Do This ot

Take a sheet of paper. Make two folds (and crease them) to represent a pair
of intersecting lines and discuss :

(a) Can two lines intersect in more than one point?
(b) Can more than two lines intersect in one point?

4.6 Paralld Lines

Let uslook at thistable (Fig 4.6). The top ABCD isflat. Are you able to see
some points and line segments?
Are there intersecting line segments?

A B Yes, AB and BC intersect at the
D _—" _ T point B.
5 C Which line segments intersect at A?
| a C?at D?
H:

G Do thelines AD and CD intersect?

T
sy

Fig 4.6
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Do the lines AD and BC intersect?
You find that on the table's surface there are line segment which will not

meet, however far they are extended. AD and BC form one such pair. Can
you identify one more such pair of lines (which do not meet) on the top of
the table?

Think, discuss and write

Where else do you see paralel lines? Try to find ten examples.
If two lines AB and CD are parallel, we write AB || CD.

If two lines | and |, are parallel, we write | || I, .

Can you identify parrallel lines in the following
figures?

The opposite edges of ruler (scale) The cross-bars of this window

Rail lines
Lines like these which do not meet are said to be parallel; and are called
parallel lines.

a light house from a torch Sun rays
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The following are some models for aray :

A ray is aportion of aline. It starts at one point (called starting point)
and goes endlessly in a direction.

Look at the diagram (Fig 4.7) of ray shown here. Two
points are shown on the ray. They are (a) A, the starting
point (b) P, a point on the path of the ray. A

We denote it by AP.

P

Fig 4.7
Think, discuss and write

If PQ isaray, Try TheseQy

(8 What is its starting 1. Nametheraysgivenin this
point? picture (Fig 4.8).

(b) Where does the point 2. IsT astarting point of each
Q lie on the ray? of theserays? N B

(c) Can we say that Q is Fig 4.8
the starting point of
this ray?

Hereisaray OA (Fig4.9). It starts at O and passes

through the point A. It also passes through the point B. B
Can you also name it asOB ? Why?
OA and OB are same here. 0 Fig 4.9
Can we write OA asAO ? Why or why not?

Draw five rays and write appropriate names for them.
What do the arrows on each of these rays show?

EXERCISE 4.1

1. Usethefigureto name:
(a) Fivepoints
(b) Aline
(c) Four rays
(d) Fivelinesegments

2. Namethelinegiveninall possible (twelve) ways, choosing only two lettersat a
time from the four given.

& >
< 7

A B C D



Basic GEOMETRICAL IDEAS

3. Usethefigureto name: C
(a) Linecontaining point E. \ - F/
(b) Linepassing throughA. A B \_D /E
(c) LineonwhichOlies
(d) Two pairsof intersecting lines.
4. How many lines can pass through (a) one given point? (b) two given points?
5. Draw arough figure and label suitably in each of the following cases:
(a) Point Plieson AB.
(b) XY and PQ intersect at M.
(c) Linel contains E and F but not D.
(d) OP and OQ meet at O.
6. Consider thefollowingfigureof line MN . Say whether following statementsare
true or falsein context of the given figure.

(@ Q, M, O, N, Pare points on the line MN.

(b) M, O, N are points on aline segment MN .
(c) M and N are end points of line segment MN .

(d) O and N are end points of line segment OP.
(e) M isoneof theend points of line segment QO .
(f) M ispointonray OP .

(g) Ray OP isdifferent fromray Qp.

(h) Ray OP issameasray OM .

(i) Ray OM isnot oppositetoray OP .

() Oisnot aninitial point of OP .

(k) N istheinitial point of NP and NM .

4.8 Curves

Have you ever taken a piece of paper and just doodled? The pictures that
are results of your doodling are called curves.

LG A

(@ (if) (i) (iv)

g

Fig 4.10
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You can draw some of these drawings without lifting the pencil from the
paper and without the use of aruler. These are all curves (Fig 4.10).

‘Curve’ in everyday usage means “not straight”. In Mathematics, a curve
can be straight like the one shown in fig 4.10 (iv).

Observe that the curves (iii) and (vii) in Fig 4.10 cross themselves,
whereas the curves (i), (ii), (v) and (vi) in Fig 4.10 do not. If a curve does
not cross itself, then it is called a simple curve.

Draw five more simple curves and five curves that are not simple.

Consider these now (Fig 4.11).

What is the difference between these

two? The first i.e. Fig 4.11 (i) is an

open curve and the second i.e. Fig 4.11(ii)

Is a closed curve. Can you identify some

closed and open curves from the figures
®

Fig 4.10 (i), (ii), (v), (vi)? Draw five curves (if)
each that are open and closed. Fig 4.11

Position in afigure

A court linein atennis court dividesit into three parts : insde the line, on the
line and outside the line. You cannot enter inside without crossing the line.
A compound wall separates your house
from the road. You talk about ‘inside’ the .C
compound, ‘on’ the boundary of the
compound and ‘outside’ the compound.
Inaclosed curve, thus, there are three parts.

(i) interior (‘inside’) of the curve
(if) boundary (‘on’) of the curve and B

(iii) exterior (‘outside’) of the curve. Fig 4.12

In the figure 4.12, A isin the interior, C isin the exterior and B ison
the curve.

Theinterior of a curve together with its boundary is called its“region”.

4.9 Polygons
Look at these figures 4.13 (i), (ii), (iii), (iv) and (v).

AVANEANINED

(ii) (iii) (iv) (v)
Fig 4.13
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What can you say? Are they closed? How does each one of them differ
from the other? (i), (ii), (iii) and (iv) are specia because they are made up
entirely of line segments. They are called polygons.

So, afigureisapolygon if it is a simple closed figure made up entirely
of line segments. Draw ten differently shaped polygons.

Do This ~<

Try to form a polygon with D
1. Fivematchsticks.
2. Four matchsticks.
3. Three matchsticks.
4. Two matchsticks.

In which case was it not possible? Why?

A B

Sides, verticesand diagonals Fig 4.14

Examine the figure given here (Fig 4.14).

Give justification to call it a polygon.

The line segments forming a polygon are called its sides.

What are the sides of polygon ABCDE? (Note how the corners are named
in order.)

Sides are AB, BC, CD, DE and EA.
The meeting point of a pair of sides is caled its vertex.

Sides AE and ED mest at E, so E is a vertex of the polygon ABCDE.
Points B and C are its other vertices. Can you name the sides that meet at
these points?

Can you name the other vertices of the above polygon ABCDE?

Any two sides with a common end point are called the adjacent sides of
the polygon.

Are the sides AB and BC adjacent? How about AE and DC?

The end points of the same side of a polygon are called the adjacent
vertices. Vertices E and D are adjacent, whereas vertices A and D are not
adjacent vertices. Do you see why?

Consider the pairs of vertices which are not
adjacent. The joins of these vertices are called the
diagonals of the polygon.

In the figure 4.15, AC, AD, BD, BE and CE are
diagonals.

Is BC a diagonal, Why or why not?
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If you try to join adjacent vertices, will the result be a diagonal ?

Name all the sides, adjacent sides, adjacent vertices of the figure ABCDE
(Fig 4.15).

Draw a polygon ABCDEFGH and name all the sides, adjacent sides and
vertices as well as the diagonals of the polygon.

EXERCISE 4.2

1. Classify thefollowing curvesas(i) Openor (ii) Closed.

(a) (b) (©) (d) (e)

2. Draw rough diagramsto illustrate the following :
(@ Opencurve (b) Closed curve.
3. Draw any polygon and shadeitsinterior.
4. Consider the given figure and answer the questions:
(@ Isitacurve? (b) Isitclosed?
5. lllustrate, if possible, each one of the following with a rough
diagram:
(a) A closed curvethat isnot apolygon.

(b) Anopen curve made up entirely of line segments.
(c) A polygonwith two sides.

4.10 Angles

R Q Angles are made when corners
/4//,’> are formed.
A /"p, Hereis a picture (Fig 4.16)

b where the top of abox is like a
hinged lid. The edgesAD of the
B box and AP of the door can be

Fig 4.16 C . .
imagined as two rays AD and

AP . These two rays have a common end point A. The two rays here together
are said to form an angle.
An angle is made up of two rays starting from a common end point.
The two rays forming the angle are called the arms or sides of the angle.
The common end point is the vertex of the angle.
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This is an angle formed by rays Op and OQ
(Fig 4.17). To show this we use a small curve at
the vertex. (see Fig 4.17). O is the vertex. What

are the sides? Are they not OP andOQ ?
How can we name this angle? We can simply say
0 Q that it is an angle at O. To be more specific we
Fig 4.17 identify some two points, one on each side and the
vertex to name the angle. Angle POQ is thus a
better way of naming the angle. We denote this

by £POQ.

Think, discuss and write
Look at the diagram (Fig 4.18).What is the name
of the angle? Shall we say ~P ? But then which
one do we mean? By ZP what do we mean?
c Is naming an angle by vertex helpful here?
Why not?
Fig 4.18 By «P we may mean ZAPB or ZCPBor even

ZAPC! We need more information.
Note that in specifying the angle, the vertex is always written as the
middle letter.

Do This

Take any angle, say ~/ABC.

Shade that portion of the paper bordering
BA and where BC lies.
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Now shade in a different colour the portion
of the paper bordering BC and where BA lies.

The portion common to both shadings is
called the interior of ZABC (Fig 4.19). (Note
that the interior is not a restricted area; it
extends indefinitely since the two sides extend
indefinitely).

In this diagram (Fig 4.20), X is in the
interior of the angle, Z isnot in the interior but
in the exterior of the angle; and S is on the
ZPQR . Thus, the angle also has three parts
associated with it.

EXERCISE 4.3

1. Nametheanglesinthegivenfigure. D

2. Inthegiven diagram, name the point(s)
(@) Intheinterior of Z/DOE
(b) In the exterior of ZEOF
(c) On LEOF

3. Draw rough diagrams of two angles such that
they have
(a) One pointin common.

(b) Two pointsin common.
(c) Three pointsin common.
(d) Four pointsin common.
(e) Oneray incommon.
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4.11 Triangles

A triangle is a three-sided polygon.
In fact, it is the polygon with the least
number of sides. A

Look at the triangle in the diagram
(Fig 4.21). We write AABC instead of
writing “Triangle ABC”.

In AABC, how many sides and how /B C
many angles are there? Fig 4.21

The three sides of the triangle are

AB, BC and CA . Thethree angles are

ZBAC, ZBCA and ZABC. The points Q

A, B and C are called the vertices of

the triangle. P
Being a polygon, a triangle has an

exterior and an interior. In the figure 4.22,

Pisintheinterior of thetriangle, Risin

the exterior and Q on the triangle.

EXERCISE 4.4

1. Draw arough sketch of atriangle ABC. Mark apoint Pinitsinterior and a point
Qinitsexterior. Isthe point A initsexterior or in itsinterior?

2. (@) ldentify threetrianglesin thefigure. A
(b) Write the names of seven angles.
(c) Write the names of six line segments. [\
(d) Which two triangles have B ascommon? B D ¢

4.12 Quadrilaterals

A four sided polygon isaquadrilateral. It has C
4 sides and 4 angles. As in the case of a
triangle, you can visualise its interior too.
Note the cyclic manner in which the
vertices are named.
This quadrilateral ABCD (Fig 4.23) has

four sides AB, BC, CD and DA. It has four
angles A, «B, £C and «D. A
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p P
Thisis quadrilateral PQRS. Is this quadrilateral PQRS?

In any quadrilateral ABCD, AB and BC

are adjacent sides. Can you write other pairs
of adjacent sides?
AB and DC are opposite sides; Name the
other pair of opposite sides. D B
/A and £C are said to be opposite angles;
similarly, «,D and «B are opposite angles.
Naturaly ZA and ZB are adjacent angles.
You can now list other pairs of adjacent
angles.

C

EXERCISE 4.5

1. Draw arough sketch of aquadrilateral PQRS. Draw
its diagonals. Name them. |I's the meeting point of
the diagonals in the interior or exterior of the
quadrilateral ?

2. Draw arough sketch of a quadrilateral KLMN. State,
(a) two pairs of opposite sides,
(b) two pairs of opposite angles,
(c) two pairs of adjacent sides,
(d) two pairs of adjacent angles.

3. Investigate:
Use strips and fasteners to make a triangle and a quadrilateral .
Try to push inward at any one vertex of the triangle. Do the same to the
quadrilateral.

Isthe triangle distorted? I s the quadrilateral distorted? Isthe trianglerigid?

Why isit that structures like electric towers make use of triangular shapes and
not quadrilateral s?
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4.13 Circles

In our environment, you find many things that are round, a wheel, a bangle,
acoin etc. We use the round shape in many ways. It is easier to roll a heavy
steel tube than to drag it.

A circleis asimple closed curve which is not a polygon. It has some very
special properties.

Do This ~<

e Place abangle or any round shape; trace around to get a circular shape.
e |If you want to make a circular garden, how will you proceed?

Take two sticks and a piece of
rope. Drive one stick into the ground.
This is the centre of the proposed @
circle. Form two loops, one at each
end of the rope. Place one loop

around the stick at the centre. Put the
other around the other stick. Keep the sticks vertical to the ground. Keep
the rope taut all the time and trace the path. You get a circle.

Naturally every point on the circle is at equal distance from the centre.

Partsof acircle

Here is a circle with centre C (Fig 4.24) A
A, P, B, M ae paints on the circle. You will see that
CA =CP=CB =CM. p

Each of the segments CA, CP, CB, CM isS C
radius of the circle. The radiusis aline segment that
connects the centre to a point on the circle. cp and B M
CM are radii (plura of ‘radius) such that C, P, M

arein aline. pMis known as diameter of the circle.
Is a diameter double the size of a radius? Yes.

PB is achord connecting two points on a circle. R Q

Is PM aso a chord?

An arc is a portion of circle.

If Pand Q are two points you get the arc PQ. We
write it as PQ (Fig 4.25).

Asin the case of any simple closed curve you can

think of the interior and exterior of acircle. A region Fig 4.25 _
in the interior of a circle enclosed by an arc on one

Fig 4.24
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side and a pair of radii on the other two sides is A sector
called a sector (Fig 4.26).
A region in theinterior of acircle enclosed by
achord and an arc is called a segment of the circle.
Take any circular object. Use a thread and
wrap it around the object once. The length of the
thread is the distance covered to travel around the

object once. What does this length denote? A segment
The distance around a circleisits circumference.

Fig 4.26

Do This ~<

e Take acircular sheet. Fold it into two halves. Crease
the fold and open up. Do you find that the circular
region is halved by the diameter?

A diameter of acircle dividesit into two equal parts;
each part isasemi-circle. A semi-circleis half of acircle,
with the end points of diameter as part of the boundary.

EXERCISE 4.6

1. Fromthefigure, identify :

(a) thecentreof circle (b) threeradii

(c) adiameter (d) achord

(e) two pointsin theinterior (f) apoint inthe exterior
(g) asector (h) asegment

2. (a) Isevery diameter of acircle also achord?
(b) Isevery chord of acircle also adiameter?
3. Draw any circle and mark

(a) itscentre (b) aradius

(c) adiameter (d) a sector

(e) asegment (f) apointinitsinterior
(g) apoint inits exterior (h) anarc

R n e nnnmnny

4. Saytrueorfalse:
(a) Two diametersof acirclewill necessarily intersect.
(b) Thecentreof acircleisawaysinitsinterior.

What have we discussed?

1. A point determinesalocation. Itisusualy denoted by acapital letter.

2. A line segment corresponds to the shortest distance between two points. The
line segment joining pointsA and B isdenoted by AB.
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10.

11.

12.
13.

14.

Basic GEOMETRICAL IDEAS

AB and BA denote the same line segment.

A line is obtained when a line segment like AB is extended on both sides

indefinitely; itisdenoted by AB or sometimesby asingle small letter likel.
Two distinct lines meeting at apoint are called intersecting lines.

Two linesin aplane are said to be parallel if they do not meet.

Aray isaportion of line starting at apoint and going in one direction endlessly.

Any drawing (straight or non-straight) done without lifting the pencil may be
caled acurve. Inthissense, alineisaso acurve.

A simple curveisone that does not crossitself.

A curveissaidto beclosedif itsendsarejoined; otherwiseit issaid to be open.
A polygon isasimple closed curve made up of line segments. Here,

() Theline segments are the sides of the polygon.

(>i)) Any two sides with acommon end point are adjacent sides.

(iif) The meeting point of apair of sidesis called avertex.

(iv) Theend points of the same side are adjacent vertices.

(v) Thejoin of any two non-adjacent verticesisadiagonal.

An angleis made up of two rays starting from a common end point.

Two rays OA and OB make ZAOB (or also called ZBOA).

An angleleadsto three divisions of aregion:

On the angle, the interior of the angle and the exterior of the angle.

A triangleisathree-sided polygon.

A quadrilateral isafour-sided polygon. (It should be named cyclicaly).

In any quadrilateral ABCD, AB & DC and AD & BC arepairsof opposite
sides. /A & ZC and /B & ~D arepairsof oppositeangles. ZA isadjacent
to /B & /D ; similar relations exist for other three angles.

A circleisthe path of apoint moving at the same distance from afixed point.

The fixed point is the centre, the fixed distance is the radius and the distance
around the circle isthe circumference.

A chord of acircleisaline segment joining any two points on the circle.
A diameter isachord passing through the centre of the circle.

A sector isthe region in the interior of acircle enclosed by an arc on one side
and apair of radii on the other two sides.

A segment of acircleisaregionintheinterior of the circle enclosed by an arc
and a chord.

Thediameter of acircledividesit into two semi-circles. _




Understanding
Elementary

Shapes

Chapter 5

Introduction

All the shapes we see around us are formed using curves or lines. We can see
corners, edges, planes, open curves and closed curves in our surroundings.
We organise them into line segments, angles, triangles, polygons and circles.
Wefind that they have different sizesand measures. L et usnow try to develop
tools to compare their sizes.

5.2 Measuring Line Segments

We have drawn and seen so many line segments. A triangle is made of three,
aquadrilateral of four line segments.

Alinesegment isafixed portion of aline. Thismakesit possibleto measure
aline segment. This measure of each line segment is a unique number called
its “length”. We use thisidea to compare line segments.

To compare any two line segments, wefind arelation between their lengths.
This can be done in several ways.

(i) Comparison by observation:
By just looking at them can you

: : B C
tell which oneislonger?
You can see that AB is \
longer. A P

But you cannot always be
sureabout your usual judgment.

For example, look at the
adjoining segments :
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The difference in lengths between these two may not be obvious. This
makes other ways of comparing necessary.

P
Inthisadjacent figure, AB and PQ havethe same
lengths. Thisis not quite obvious.
So, we need better methods of comparing line A « B
segments.
(i) Comparison by Tracing 9

A B C——D

To compare AB and CD, we use atracing paper, trace CD and place the
traced segment on AB.

Can you decide now which one among AB and CD islonger?

The method depends upon the accuracy in tracing the line segment.
Moreover, if you want to compare with another length, you have to trace
another line segment. This is difficult and you cannot trace the lengths
everytime you want to compare them.

(iii) Comparison using Ruler and a Divider

Have you seen or can you recognise all the instruments in your
instrument box? Among other things, you havearuler and adivider.

D) 000000 0 O
6 10 11 12 1 14

——

I i I J— P8
LT T T T T T O T T O T T T TTTTTTT

Ruler Divider
Note how theruler ismarked along one of itsedges.

It is divided into 15 parts. Each of these 15 partsis of ;mm_isoo-zl cm. .
length 1cm. mmis0.2cmandsoon.

. . o . 2.3 cm will mean 2 cm
Each centimetre is divided into 10subparts. | ;.93 mm.

Each subpart of the division of acm is 1mm.
A B How many millimetres
| R RO RO OO OO ROOED OOECRRTRT ARTRRRENTPRRERRRRTFRRERTEIN OTEIVOLN DU OOOTORTRC ORTTRRTPRRTRTERN EORRYION . .
ot st et st st ot st ot wf _wi_wt_u_ut_d Mmake one centimetre? Since
1cm = 10 mm, how will we
write 2 cm? 3mm?What dowe
mean by 7.7 cm?

Place the zero mark of theruler at A. Read the mark against B. Thisgives

I 12 13 4 5 16
LT T T T T T T T T T T AT T T T TTOTTT

the length of AB. Suppose the length is 5.8 cm, we may write,

Length AB = 5.8 cm or more simply asAB = 5.8 cm.

Thereisroom for errors even in this procedure. The thickness of the ruler
may cause difficultiesin reading off the marks on it.
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Think, discuss and write

1. What other errors and difficulties might we face?

2. What kind of errors can occur if viewing the mark on the ruler is not
proper? How can one avoid it?

Correct eye Positioning error

position

P Wemes o get correct measure, the eye should be
= correctly positioned, just vertically above
the mark. Otherwise errors can happen due
to angular viewing.

Wrong eye

Object to be measured

Can we avoid this problem? I's there a better way?
Let us use the divider to measure length.

U
0 11 12 13| 14 15}

A B I 2 B Ji_ 16
LT T T T T T T T T AT T T T I

Open the divider. Place the end point of Try These &
one of itsarms at A and the end point of the
second arm at B. Taking care that opening of

1. Takeany post card. Use
the above technique to

the divider isnot disturbed, lift thedivider and measure its two
placeit on the ruler. Ensure that one end point adjacent sides.
is at the zero mark of the ruler. Now read the 2. Select any threeobjects
mark against the other end point. having a flat top.
Measureall sidesof the
EXERCISE 5.1 top using adivider and
aruler.

R n e nnnmnny

1. What is the disadvantage in comparing line
segments by mere observation?

2. Why isit better to use adivider than aruler, while measuring the length of aline
segment?

3. Draw any line segment, say AB. Take any point C lying in between A and B.
Measure the lengths of AB, BC and AC. ISAB =AC + CB?

[Note: If A,B,Careany three pointson alinesuchthat AC + CB = AB, thenwe
88 can be sure that C lies between A and B.]
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4. If A,B,C are three points on a line such that AB = 5 cm, BC = 3 cm and
AC = 8 cm, which one of them lies between the other two?

5. Verify, whether D isthe mid point of AG .
6. If Bisthemid pointof AC and Cisthemid

point of BD, whereA,B,C,D lieon astraight line, say why AB = CD?
7. Draw five triangles and measure their sides. Check in each case, if the sum of
the lengths of any two sides is always less than the third side.

1 1 1
T

0 1 2 3

5.3Angles—‘Right’ and ‘ Straight’

You have heard of directions in Geography. We know that Chinais to the
north of India, Sri Lanka s to the south. We also know that Sun rises in the
east and setsin the west. There are four main directions. They are North (N),
South (S), East (E) and West (W).

Do you know which direction is opposite to north?

Which direction is opposite to west?

Just recollect what you know already. We now use thisknowledgeto learn
afew properties about angles.

Stand facing north.

Do This ~

Turn clockwise to east.

We say, you have turned through aright angle.

Follow this by a ‘right-angle-turn’, clockwise. N

You now face south.

If you turn by aright angle in the anti-clockwise
direction, which direction will you face? It is east M
again! (Why?)

Study the following positions :

N N N
—\, >E éj E
S
You stand facing By a‘right-angle-turn’ By another
north clockwise, you now ‘right-angle-turn’ you
face east finally face south.




R n e nnnmnny

MATHEMATICS

From facing north to facing south, you have turned N
by two right angles. Is not this the same as asingle turn
by two right angles?

The turn from north to east is by aright angle.

Theturn from north to south is by two right angles; it
iscalled astraight angle. (NSisastraight linel)

Stand facing south.

Turn by astraight angle.

Which direction do you face now?

You face north!

To turn from north to south, you took a straight angle el
turn, again to turn from south to north, you took another .
straight angle turn in the same direction. Thus, turning by
two straight angles you reach your original position.

\V

Z wn

S
7

S
Think, discuss and write

By how many right angles should you turn in the same direction to reach your
original position?

Turning by two straight angles (or four right angles) in the same direction
makes a full turn. This one complete turn is called one revolution. The angle
for onerevolution is acomplete angle.

We can see such revolutions on clock-faces. When the
hand of aclock movesfrom one position to another, it turns
through an angle.

Suppose the hand of aclock startsat 12 and goes round
until it reachesat 12 again. Hasit not made onerevolution?
So, how many right angles has it moved? Consider these
examples:

From12to 6 From6to9 From 1to 10

1 1 3
5 of arevolution. Z of arevolution Z of arevolution

or 2 right angles. or 1 right angle. or 3right angles.
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Try These Q)
1

What is the angle name for half arevolution?

2. What is the angle name for one-fourth revolution?

3. Draw fiveother situations of one-fourth, half and three-fourth revolution on
aclock.

Note that there is no special name for three-fourth of arevolution.

EXERCISE 5.2

1. What fraction of aclockwiserevolution doesthe hour hand of aclock turnthrough,
when it goes from

(@ 3to9 (b) 4to7 (c0 7to10
(d) 12t0 9 (e 1to10 (f) 6t03
2. Where will the hand of aclock stop if it

1
(a) startsat 12 and makes 5 of arevolution, clockwise?

1
(b) startsat 2 and makes 5 of arevolution, clockwise?

1
(c) startsat 5 and makes 1 of arevolution, clockwise?

3
(d) startsat 5 and makes 1 of arevolution, clockwise?

3. Which direction will you faceif you start facing

1
(a) east and make = of arevolution clockwise?

2 4
1 _ | o
(b) east and make 15 of arevolution clockwise? A
Y-WEET, Bf\ ~EAET.
3
(c) west and make 1 of arevolution anti-clockwise? Péﬁ
SCWTH|

(d) south and make one full revolution?

(Should we specify clockwise or anti-clockwisefor thislast question?Why not?)
4. What part of arevolution have you turned through if you stand facing

(a) east and turn clockwise to face north?

(b) south and turn clockwise to face east?

(c) west and turn clockwise to face east?

5. Find the number of right anglesturned through by the hour hand of aclock when
it goes from

(@ 3t06 (b)) 2t08 (c) Stoll _

(d)10tol (e) 12t09 (f) 12to6
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6. How many right angles do you make if you start facing
(a) south and turn clockwise to west?
(b) north and turn anti-clockwise to east?
(c) west and turn to west?
(d) south and turn to north?
7. Where will the hour hand of aclock stop if it starts
(a) from 6 and turns through 1 right angle?
(b) from 8 and turns through 2 right angles?
(c) from 10 and turns through 3 right angles?
(d) from 7 and turns through 2 straight angles?

5.4 Angles — ‘Acute’, ‘Obtuse’ and
‘Reflex’

We saw what we mean by aright angle and
astraight angle. However, not all theangles
we come across are one of these two kinds.
The angle made by a ladder with the wall
(or with the floor) is neither aright angle
nor a straight angle.

Think, discuss and write

Arethere angles smaller than aright angle?
Are there angles greater than aright angle?
Have you seen a carpenter’s square? It looks like the letter
“L” of English aphabet. He uses it to check right angles.
Let us also make asimilar ‘tester’ for aright angle. LU LUL

Do This ~+
. T
Step 1 Step 2 Step 3
Take a piece of Fold it somewhere Fold again the straight
paper in the middle edge. Your tester is

ready

Observe your improvised ‘right-angle-tester’. [Shall we call it RA tester?]
Does one edge end up straight on the other?
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Suppose any shape with cornersis given. You can use your RA tester to
test the angle at the corners.

Do the edges match with the angles of a paper? If yes, it indicates a
right angle.

Try These O
1. Thehour hand of a clock movesfrom 12 to 5.

Isthe revolution of the hour hand more than
1 right angle?

2. What does the angle made by the hour hand of the clock
look like when it moves from 5 to 7. Is the angle moved
more than 1 right angle?

3. Draw thefollowing and check the anglewith your RA tester.
(& goingfrom12to2 (b) from6to7
(c) from4to8 (d) from2to5

4. Takefive different shapes with corners. Name the corners. Examine
them with your tester and tabulate your results for each case:

Corner Smaller than Larger than

Other names

e An angle smaller than aright angle is called an acute angle. These are
acute angles.

Roof top Sea-saw Opening book _
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Do you see that each one of them isless than one-fourth of a revolution?
Examine them with your RA tester.

e If anangleislarger than aright angle, but less than a straight angle, it is
called an obtuse angle. These are obtuse angles.

House Book reading desk

Do you see that each one of them is greater than
one-fourth of arevolution but less than half a revolution?
Your RA tester may help to examine.
| dentify the obtuse angles in the previous examples too.

e Areflex angleislarger than a straight angle.

It looks like this. (See the angle mark)

Were there any reflex anglesin the shapes you made earlier?

How would you check for them?

Try These
1. Look around you and identify edges meeting at corners to produce angles.
List ten such situations.
List ten situations where the angles made are acute.
List ten situations where the angles made are right angles.
Find five situations where obtuse angles are made.
List five other situations where reflex angles may be seen.

a s wnN

EXERCISE 5.3
1. Match thefollowing :
(i) Straightangle (8 Lessthan one-fourth of arevolution
(i) Right angle (b) Morethan half arevolution
(iif) Acuteangle (c) Half of arevolution
(iv) Obtuseangle (d) One-fourth of arevolution
1 1
(v) Reflex angle (e) Between 1 and 5 of arevolution

(f) Onecomplete revolution
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2. Classify each one of the following angles asright, straight, acute, obtuse or reflex :

(a) (c)

(b)

N Y

5.5 Measuring Angles

The improvised ‘Right-angle tester’ we made is helpful to compare angles
with aright angle. We were able to classify the angles as acute, obtuse or
reflex.

But this does not give a precise comparison. It cannot find which one among
the two obtuse anglesis greater. So in order to be more precise in comparison,
we need to ‘measure’ the angles. We can do it with a‘protractor’.

The measure of angle

We call our measure, ‘ degree measure’. One complete revolution is divided
into 360 equal parts. Each partisadegree. Wewrite 360° to say ‘three hundred
Sixty degrees'.

Think, discuss and write

How many degrees are there in half arevolution? In one right angle? In one
straight angle?

How many right angles make 180°? 360°7?

Do This ~<

1. Cut out acircular shape using a bangle or
takeacircular sheet of about the samesize.
2. Foldittwiceto get ashape as
shown. This is called a
quadrant.

3. Open it out. You will find a
semi-circlewith afoldinthe
middle. Mark 90° onthefold. _
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4. Foldthesemicircleto reach the quadrant.
Now fold the quadrant once more as A
shown. The angle is half of 90°i.e. 45°.

base line

5. Openit out now. Two folds appear on each side. What
Is the angle upto the first new line? Write 45° on the
first fold to the left of the base line.

6. Thefold on the other side would be 90° + 45° = 135°

7. Fold the paper again upto 45° (half of the
guadrant). Now make half of this. The first 135

fold to the |l eft of the base line now ishalf of 1575

N

45° i.e 22% . The angle on the left of 135°
would be 157% .
You have got a ready device to measure angles. This is an approximate

protractor.

The Protractor

You can find a readymade protractor
in your ‘instrument box’. The curved
edge is divided into 180 equal parts.
Each part is equal to a ‘degree’. The
markings start from 0° on theright side
and endswith 180° ontheleft side, and
vice-versa.

Suppose you want to measure an angle ABC.

A

Given ZABC Measuring ZABC



N
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Place the protractor so that the mid point (M in the figure) of its
straight edge lies on the vertex B of the angle.

Adjust the protractor so that BC isalong the straight-edge of the protractor.
There are two ‘scales’ on the protractor : read that scale which has the
0° mark coinciding with the straight-edge (i.e. with ray BC).

The mark shown by BA on the curved edge gives the degree measure of
the angle.

We write m ZABC = 40°, or simply ZABC = 40°.

EXERCISE 54

What is the measure of (i) aright angle? (ii) a straight angle?
Say Trueor Fase:

(&) The measure of an acute angle < 90°.

(b) The measure of an obtuse angle < 90°.

(c) The measure of areflex angle > 180°.

(d) The measure of one complete revolution = 360°.

(e) If mZA =53° and mB = 35°, then mZA > m/B.

Write down the measures of

(a) some acute angles. (b) some obtuse angles.

(give at least two examples of each).

M easure the angles given below using the Protractor and write down the measure.
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5. Which angle has alarge measure?

First estimate and then measure.
Measure of Angle A =
Measure of Angle B =

6. From these two angles which has

larger measure? Estimate and then
confirm by measuring them.

7. Fill in the blanks with acute, obtuse,
right or straight :

(8 An angle whose measure is less
than that of aright angleis .

(b) An anglewhose measure is greater than that of aright angleis

(c) An angle whose measure is the sum of the measures of two right angles
is .

(d) When the sum of the measures of two angles is that of aright angle, then
each one of them s

(e) When the sum of the measures of two anglesisthat of astraight angle and if
one of them is acute then the other should be

8. Find the measure of the angle shown in each figure. (First estimate with your
eyes and then find the actual measure with a protractor).

o
e

9. Find the angle measure between the hands of the clock in each figure :

Rt gy,
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10. Investigate
Inthegivenfigure, theangle measures 30°. Look

at the same figure through a magnifying glass. 30°
Does the angle becomes larger? Does the size
of the angle change?
11. Measure and classify each angle:
Angle Measure Type
C ZAOB
B ZAOC
/BOC
° > 2D0OC
© A ZDOA
D ZD0OB

5.6 Perpendicular Lines

When two lines intersect and the angle between them is aright angle, then
thelinesaresaid to be perpendicular. If alineAB isperpendicular to CD, we
write AB L CD.

Think, discuss and write
If AB_LCD, thenshould we say that CD L ABalso?

Perpendiculars around us!

You can give plenty of examples from things around you for perpendicular
lines (or line segments). The English aphabet T is one. Is there any other
alphabet which illustrates perpendicul arity?

Consider the edges of apost card. Arethe edges A
perpendicular? 'N

Let AB be aline segment. Mark its mid point '

A5 B

as M. Let MN be a line perpendicular to AB M
through M. :
Does MN divide AB into two equal parts? ol

MN bisects AB (that is, divides AB into two
equal parts) and is also perpendicular to AB.
So we say MN isthe perpendicular bisector of AB.

You will learn to construct it later. _
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EXERCISE 5.5

1. Which of the following are models for perpendicular lines:
(8 The adjacent edges of atable top.
(b) Thelinesof araillway track.
() Theline segmentsforming the letter ‘L.
(d) Theletter V.

2. Let PQ betheperpendicular tothelinesegment XY . Let PQ and XY intersect

in the point A. What is the measure of ZPAY ?
3. Therearetwo set-squaresin your box. What are the measures of the angles that
are formed at their corners? Do they have any angle measure that is common?
4. Study thediagram. Thelinel is perpendicular to line m
(& IsCE=EG?

3 4 ls 6 7 8
P
m
(b) Does PE bisect CG?
(c) Identify any two line segments for which PE is the perpendicular bisector.
(d) Arethesetrue?
() AC>FG
(i) CD=GH
(iii) BC<EH.

ABCDTEFGH /
12

5.7 Classification of Triangles

Do you remember apolygon with theleast number of sides? That isatriangle.
Let us see the different types of triangle we can get.

Do This

Using aprotractor and aruler find the measures of the sides and angles of the
given triangles. Fill the measuresin the given table.

R n e nnnmnny
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(d)

®

(& (h)
The measure of the angles What can you say M easures of
of thetriangle about the angles? the sides
@ ...e0°..., .... 60°.., .... 60°....., All angles are equal
(o) I U (S angles.......,
(o TS (R angles.......,
(o) IS (PO angles.......,
() S (R angles.......,
() S (R angles.......,
(o) IS (PO angles.......,
() IS (PP angles.......,

Observe the angles and the triangles as well as the measures of the sides
carefully. Is there anything special about them?

What do you find?

e Trianglesinwhich al the angles are equal.
If al theanglesin atriangle are equal, thenitssidesareaso ..............

e Trianglesin which all the three sides are equal.
If al the sidesin atriangle are equal, thenitsangles are............. :

e Triangle which have two equal angles and two equal sides.
If two sides of atriangleareequal, it has............... equal angles.
and if two angles of atriangleareequal, it has................ equal sides.

e Trianglesin which no two sides are equal.

If none of the angles of atriangle are equd then none of the sides are equdl.
If the three sides of a triangle are unequal then, the three angles are

A s
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Take some more

trianglesand verify these.
For this we will again
have to measure all the

sides and angles of the
triangles.

The triangles have
been divided into
categories and given
Special names. Let us see j
what they are. H

(d
Naming triangles based on sides

A triangle having all three unequal sidesis called a Scalene Triangle[(c), (€)].
A triangle having two equal sidesis called an I sosceles Triangle [(b), ()].
A triangle having three equal sidesiscalled an Equilateral Triangle[(a), (d)].

Classify al the triangles whose sides you measured earlier, using these
definitions.

Naming triangles based on angles
If each angleislessthan 90°, thenthetriangleiscalled an acuteangled triangle.

If any one angleis aright angle then the triangle is called a right angled
triangle.

If any one angle is greater than 90°, then the triangle is called an obtuse
angled triangle.

A D
/A\\ / G
B C E [1F H K

Acute Angled Right Angled Obtuse Angled
Triangle Triangle Triangle

Namethetriangleswhose angleswere measured earlier according to these
three categories. How many were right angled triangles?

Do This ~<

Try to draw rough sketches of

() ascalene acute angled triangle.
(b) an obtuse angled isoscelestriangle.
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(c) aright angled isosceles triangle.

(d) ascaleneright angled triangle.

Do you think it is possible to sketch

() an obtuse angled equilateral triangle ?
(b) aright angled equilateral triangle ?
(c) atriangle with two right angles?
Think, discuss and write your conclusions.

EXERCISE 5.6

1. Namethetypes of following triangles:

(& Triangle with lengths of sides 7 cm, 8 cm and 9 cm.

(b) AABCwithAB=8.7cm,AC=7cmand BC=6cm.

(c0 APQRsuchthaa PQ=QR=PR=5cm.

(d) ADEF with m«D = 90°

(e) AXYZ with m£Y =90° and XY =YZ.

(f)  ALMN with mZL = 30°, m£ZM = 70° and m£N = 80°.
2. Match thefollowing :

Measuresof Triangle Typeof Triangle

(i) 3sidesof equal length (8 Scalene

(if) 2 sidesof equal length (b) Isoscelesright angled
(iii) All sidesare of different length (c) Obtuseangled

(iv) 3acuteangles (d) Right angled

(v) 1rightangle (e) Equilateral

(vi) 1 obtuseangle (f) Acuteangled

(vii) 1 right angle with two sides of equal length  (g) Isosceles

3. Name each of thefollowing trianglesin two different ways: (you may judge the
nature of the angle by observation)

&
& o QF >
S <) o N
2 B ~
5cm 7 cm
(a) (©)
5 ;
= % e
o

(d) (e) ()
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4. Try to construct triangles using
match sticks. Some are shown here. ; / \ /

Can you make atriangle with

(a) 3 matchsticks?
(b) 4 matchsticks?

(c) 5 matchsticks? \/
(d) 6 matchsticks?

(Remember you have to use al the \_ 7/

available matchsticks in each case) / \/ \

Namethetype of trianglein each case.

If you cannot make atriangle, think of reasonsfor it.

5.8 Quadrilaterals

A quadrilateral, if you remember, is apolygon which has four sides.

Do This ~<

1. Placeapair of unequal sticks such that they have their end

points joined at one end. Now place another such
meeting the free ends of the first pair.

What is the figure enclosed?

It isaquadrilateral, like the one you see here.

Thesidesof thequadrilateral are AB, BC, __, .
There are 4 angles for this quadrilateral.

They aregivenby ~BAD, ZADC, #DCB and .
BD isonediagonal. What is the other?
Measure the length of the sides and the diagonals.
Measure al the angles also.

2. Using four unequal sticks, as you did in the above
activity, seeif you can form a quadrilateral such that

(a) all the four angles are acute.

(b) one of the anglesis obtuse.

(c) one of the anglesisright angled.

(d) two of the angles are obtuse.

(e) two of the angles are right angled.

(f) the diagonals are perpendicular to one another.

pair
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Do This ~<

You have two set-squares in your instrument box. One is 30° — 60° — 90°
set-square, the other is 45°— 45°— 90° set square.
You and your friend can jointly do this.
(a) Both of youwill haveapair of 30°—60°—90° set-squares. Place them as
shown in the figure.

Can you name the quadrilateral described?
What is the measure of each of its angles?
This quadrilateral isarectangle.

One more obvious property of the rectangle you
can see isthat opposite sides are of equal length.
What other properties can you find?

(b) Ifyouuseapair of 45°— 45°-90° set-squares, you
get another quadrilateral thistime.

Itisasquare.

Areyou able to seethat all the sides are of equal
length? What can you say about the angles and the
diagonals? Try to find a few more properties of the
square.

(c) If you placethepair of 30° — 60° — 90° set-squares
inadifferent position, you get aparallelogram.
Do you noticethat the opposite sidesare parallel ?

Are the opposite sides equal ?
Arethe diagonals equal ?

It ¢ v & 9 L 8 6

(d) If you use four 30° —60° — 90° set-squares you
get arhombus.
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(e) If you useseveral set-squaresyou <7
can build a shape like the one |-
given here. .

Here is a quadrilateral in which |- N
two sides are paralldl.

Itisatrapezium.
Hereis an outline-summary of your possible findings. Complete it.

Quadrilateral | Opposite sides | All sides|Opposite Angles Diagonals

Parallel [Equal | Equal Equal Equal Perpen-

dicular
Parallelogram| Yes Yes No Yes No No
Rectangle No
Square Yes
Rhombus Yes
Trapezium No
EXERCISE 5.7

1. Say Trueor False:

(8) Each angleof arectangleisaright angle.
(b) The opposite sides of arectangle are equal in length.
(c) Thediagonalsof asquare are perpendicular to one another.
(d) All the sides of arhombus are of equal length.
(e) All the sides of a parallelogram are of equal length.
(f) The opposite sides of atrapezium are parallel.

2. Givereasonsfor the following :
(&) A square can be thought of as a special rectangle.
(b) A rectangle can be thought of as a special parallelogram.
(c) A sguare can be thought of as a special rhombus.
(d) Squares, rectangles, parallelograms are al quadrilaterals.
(e) Squareisaso aparallelogram.

3. Afigureissaidtoberegular if itssides are equal in length and angles are equal
in measure. Can you identify the regular quadrilateral ?

5.9 Polygons

So far you studied polygons of 3 or 4 sides (known as triangles and
quardrilaterals respectively). We now try to extend the idea of polygon to
figures with more number of sides. We may classify polygons according to
the number of their sides.
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Number of sides Name [lustration
3 Triangle A
4 Quadrilatera <>
5 Pentagon @
6 Hexagon D
8 Octagon Q

You can find many of these shapesin everyday life. Windows, doors, walls,
amirahs, blackboards, notebooks are all usually rectanglular in shape. Floor
tiles are rectangles. The sturdy nature of atriangle makes it the most useful
shape in engineering constructions.

o

The triangle finds application A bee knows the usefulness of

in constructions. a hexagonal shape in
building its house .

L ook around and see where you can find all these shapes.

107
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EXERCISE 5.8

1. Examine whether the following are polygons. If any one among them is not,
say why?

o OoOA

(a)
Name each polygon.

@wvo

Make two more examples of each of these.

3. Draw arough sketch of aregular hexagon. Connecting any three of its vertices,
draw atriangle. Identify the type of the triangle you have drawn.

4. Draw arough sketch of a regular octagon. (Use squared paper if you wish).
Draw arectangle by joining exactly four of the vertices of the octagon.

5. A diagonal isaline segment that joinsany two vertices of the polygon and is not
aside of the polygon. Draw arough sketch of apentagon and draw itsdiagonals.

5.10 Three Dimensional Shapes

Here are afew shapesyou seein your day-to-day life. Each shapeisasolid. It
iIsnot a'flat’ shape.

® § O

Rt gy,

Theball is Theice-creamisin Thiscanisa
asphere. the form of acone. cylinder.
— N
= =N
Thebox is The playing die Thisisthe shape

acuboid. isacube. of apyramid.
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Name any five things which resemble a sphere.
Name any five things which resemble a cone.

Faces, edges and vertices

In case of many three dimensional shapes we can distinctly identify their
faces, edges and vertices. What do we mean by these terms. Face, Edge and
Vertex? (Note ‘Vertices isthe plural form of ‘vertex’).

Consider acube, for example.
Each side of the cubeisaflat surface called aflat face (or ssmply aface). Two

facesmeet at aline segment called an edge. Three edges meet at apoint called

avertex.
face

«— edge

<«— vertex

Hereisadiagram of aprism.

Have you seen it in the laboratory? One of its
facesis atriangle. So it is called a triangular
prism.

The triangular face is also known as its base.
A prism hastwo identical bases; the other faces
are rectangles.

If the prism has a rectangular base, it is a rectangular prism. Can you recall
another name for arectangular prism?

A pyramid is a shape with a single base; the other faces are
triangles.

Hereisasquarepyramid. Itsbaseisasguare. Can youimagine
atriangular pyramid? Attempt arough sketch of it.

|\

The cylinder, the cone and the sphere have no straight edges. What is the
base of a cone? Is it a circle? The cylinder has two bases. What shapes are

they? Of course, a sphere has no flat faces! Think about it. m
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Do This ~<

1. A cuboid looks like arectangular box.

It has 6 faces. Each face has 4 edges.

Each face has 4 corners (called vertices).

2. A cubeisacuboid whose edges are all of equal length.

It has faces.
Each face has edges.
Each face has vertices.

3. A triangular pyramid has a triangle as its base. It is also known as a
tetrahedron.

Faces

Edges

Corners

4. A square pyramid has asquare as its base.

Faces

Edges

Corners

Rt gy,

5. A triangular prism looks like the shape of a Kaleidoscope. It hastriangles
asits bases.

Faces

Edges

Corners
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EXERCISE 5.9

1. Match thefollowing :

(&) Cone (1) V

(b) Sphere (if)

(c) Cylinder (iii) %
(d) Cuboid

() Pyramid

Give two new examples of each shape.

2. What shapeis
(& Your instrument box? (b) A brick?
(c) A match box? (d) A road-roller?

(e) A sweet laddu?

What have we discussed?

1. Thedistance between the end points of aline segment isitslength.

2. A graduated ruler and the divider are useful to compare lengths of line
segments.

3. When a hand of a clock moves from one position to another position we have
an example for an angle.

One full turn of the hand is 1 revolution.

A right angleis % revolution and a straight angleis%z arevolution .

We use a protractor to measure the size of an angle in degrees.

The measure of aright angleis 90° and hence that of a straight angleis 180°.
Anangleisacuteif itsmeasureis smaller than that of aright angle and is obtuse

if its measure is greater than that of aright angle and less than a straight angle. _

A reflex angleislarger than a straight angle.
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4. Two intersecting lines are perpendicular if the angle between them is 90°.
5. The perpendicular bisector of a line segment is a perpendicular to the line

segment that dividesit into two equal parts.
6. Triangles can be classified as follows based on their angles:

Nature of anglesin the triangle Name

Each angleis acute Acute angled triangle
Oneangleisaright angle Right angled triangle
One angle is obtuse Obtuse angled triangle

7. Triangles can be classified as follows based on the lengths of their sides:

Nature of sidesin the triangle Name

All the three sides are of unequal length Scalenetriangle
Any two of the sides are of equal length Isosceles triangle
All the three sides are of equal length Equilateral triangle

8. Polygons are named based on their sides.

Number of sides Name of the Polygon

3 Triangle

4 Quadrilateral

5 Pentagon

6 Hexagon

8 Octagon

9. Quadrilaterals are further classified with reference to their properties.

Properties Name of the Quadrilateral
One pair of parallel sides Trapezium
Two pairs of parallel sides Parallelogram
Parallelogram with 4 right angles Rectangle
Parallelogram with 4 sides of equal length Rhombus
A rhombus with 4 right angles Square

10. We see around us many three dimensional shapes. Cubes, cuboids, spheres,
cylinders, cones, prisms and pyramids are some of them.



Integers

Introduction

Sunita’'s mother has 8 bananas. Sunita hasto
go for apicnic with her friends. She wants to
carry 10 bananas with her. Can her mother
give 10 bananas to her? She does not have
enough, so she borrows 2 bananas from her
neighbour to be returned later. After giving
10 bananas to Sunita, how many bananas are
left with her mother? Can we say that she has
zero bananas? She has no bananas with her,
but has to return two to her neighbour. So
when she gets some more bananas, say 6, she
will return 2 and be left with 4 only.

Ronald goes to the market to purchase apen. Hehasonly Rs 12 with him
but the pen costs Rs 15. The shopkeeper writes Rs 3 as due amount from him.
He writes Rs 3 in his diary to remember Ronald’s debit. But how would he
remember whether Rs 3 has to be given or has to be taken from Ronald? Can
he express this debit by some colour or sign?

Ruchika and Salma are playing a game using a number strip which is
marked from O to 25 at equal intervals.

|0|1|2|3|4|5|6|7|8|9|10|11|12|13|14ﬁ

To begin with, both of them placed a col oured token at the zero mark. Two
coloured dice are placed in abag and are taken out by them one by one. If the
dieisred in colour, the token is moved forward as per the number shown on
throwing thisdie. If it isblue, the token ismoved backward as per the number
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shown when this dieis thrown. The dice are put back into the bag after each
move so that both of them have equal chance of getting either die. The one
who reaches the 25th mark first is the winner. They play the game. Ruchika
getsthered die and getsfour on the die after throwing it. She, thus, movesthe
token to mark four on the strip. Salma al so happensto take out thered dieand
wins 3 points and, thus, moves her token to number 3.

In the second attempt, Ruchika secures three points with the red die and
Salma gets 4 points but with the blue die. Where do you think both of them
should place their token after the second attempt?

Ruchika moves forward and reaches 4 + 3 i.e. the 7th mark.

" Ruchika
012345678910ﬁ

Whereas Salma placed her token at zero position. But Ruchika objected
saying she should be behind zero. Salma agreed. But there is nothing behind
zero. What can they do?

Salma and Ruchikathen extended the strip on the other side. They used a
blue strip on the other side.

ﬁ654321012345678@

Now, Salmasuggested that sheisone mark behind zero, so it can be marked
as blue one. If the token is at blue one, then the position behind blue oneis
bluetwo. Similarly, blue threeis behind blue two. In thisway they decided to
move backward. Another day while playing they could not find blue paper, so
Ruchika said, let us use asign on the other side as we are moving in opposite
direction. So you see we need to use a sign going for numbers less than zero.
Thesign that isused isthe placement of aminus sign attached to the number.
Thisindicates that numbers with a negative sign are lessthan zero. These are
called negative numbers.

Do This ~<

(Who iswhere?)

Suppose David and Mohan have started walking from zero position in
opposite directions. Let the steps to the right of zero be represented by * +’
sign and to the left of zero represented by ‘—' sign. If Mohan moves 5 steps
to theright of zero it can be represented as +5 and if David moves 5 stepsto
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the left of zero it can be represented as — 5. Now represent the following
positions with + or —sign :

(a) 8 stepsto the left of zero. (b) 7 steps to the right of zero.

(c) 11 stepsto theright of zero.  (d) 6 stepsto the left of zero.

Do This ~<

(Who follows me?)

We have seen from the previous examples that a movement to the right is
made if the number by which we have to move is positive. If a movement of
only 1 is made we get the successor of the number.

Write the succeeding number of the following :

Number Successor

10
8
=5
-3
0

A movement to the left is made if the number by which the token has to
move is negative.

If amovement of only 1 is made to the left, we get the predecessor of a
number.

0 [s[=]s[S[<[B]2[afo] 1 [a] s[4 5 [6] 7 [8] ]

Now write the preceding number of the following :

Number Predecessor
10

O W U1

6.1.1 Tag mewith a sign

We have seen that some numbers carry aminus sign. For example, if we want
to show Ronald's due amount to the shopkeeper we would write it as— 3.
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Following is an account of a shopkeeper which shows profit
and loss from the sale of certain items. Since profit and loss
areoppositesituationsand if profitisrepresented by ‘+' sign,
loss can be represented by ‘— sign. 4
Some of the situations where we may usethesesignsare:

Name of items | Profit Loss Representation
with proper sign
Mustard oil RsS150 | |
Rice RS250 | e,
Black pepper RsS225 | |
Wheat Rs200 | |
Groundnut oil RS330 | e,

The height of aplace above sealevel is denoted by a positive number. Height
becomes lesser and lesser as we go lower and lower. Thus, below the surface
of the sea level we can denote the height by a negative number.

If earnings are represented by ‘+' sign,

TI’)’ These Q then the spendings may be shown by a
Write the following numbers with < sign. Similarly, temperature above
appropriate Signs: 0°Cisdenoteda’+ signand temperature
(@) 100 m below sealevel. below 0°C is denoted by ‘—' sign.

(b) 25°C above 0°C temperature.
(c) 15°C below 0°C temperature.
(d) any five numberslessthan 0.

For example, the temperature of a place
10° below 0°C iswritten as—10°C.

6.2 Integers

The first numbers to be discovered were natural numbersi.e. 1, 2, 3, 4,... If
weinclude zero to the collection of natural numbers, we get anew collection
of numbers known as whole numbersi.e. 0, 1, 2, 3, 4,... You have studied
these numbers in the earlier chapter. Now we find that there are negative
numberstoo. If we put the whole numbers and the negative numberstogether,
the new collection of numberswill look like O, 1, 2, 3, 4, 5,..., -1, — 2, - 3,
—4, -5, ... and this collection of numbers is known as Integers. In this
collection, 1, 2, 3, ... are said to be positiveintegersand -1, — 2, — 3,.... are
said to be negative integers.
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L et us understand this by the following figures. Let us suppose that the
figures represent the collection of numbers written against them.

é Natural numbers Q
Whole numbers > Negative numbers

Integers

Zero

Then the collection of integers can be understood by the following diagram
inwhich all the earlier collections are included :

Integers Q

6.2.1 Representation of integerson a number line

Negative Integers | Positive Integers

11t 1 1 17 1 1 1T 1T [ 17 17"
-8 -7-6-5-4-3-2-10 12 3 4 5 6 7

A
y

Draw a line and mark some points at equal distance on it as shown in the
figure. Mark a point as zero on it. Points to the right of zero are positive
integers and are marked + 1, + 2, + 3, etc. or smply 1, 2, 3 etc. Points to the
left of zero are negative integers and are marked — 1, — 2, — 3 etc.

In order to mark — 6 on thisline, we move 6 pointsto theleft of zero. (Fig 6.1)

< »
< >

I I FYr 1 1 1 I T L
-8 —7@—5 -4-3-2-10 12 3 456 7 8
Figo.l

In order to mark + 2 on the number line, we move 2 points to the right of
zero. (Fig 6.2)

<||||||||I|f|\|||||;
& -7 -6 -5-4-3-2-10 1@345678

Fig6.2 117
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6.2.2 Ordering of integers Try TheseQ
Raman and Imranlivein avillagewherethereisastep mMark -3, 7, —4,
well. There are in all 25 steps down to the bottom of  —8 —1 and — 3 on
the well. the number line.

One day Raman and Imran went to the well and
counted 8 steps down to water level. They
decided to see how much water would come
in the well during rains. They marked zero at
the existing level of water and marked
1,2,3,4,... above that level for each step. After
the rains they noted that the water level rose
up to the sixth step. After afew months, they
noticed that the water level had fallen three steps below the zero mark. Now,
they started thinking about marking the steps to note the fall of water level.
Can you help them?

Suddenly, Raman remembered that at one big dam he saw numbers marked
even below zero. Imran pointed out that there should be someway to distinguish

between numbers which are above zero and below zero.
@ Then Raman recalled that the numberswhich were below
zero had minussign in front of them. So they marked one
step below zero as — 1 and two steps below zero as— 2
and so on.

So the water level isnow at — 3 (3 steps below zero).
After that due to further use, the water level went down
by 1 step and it was at — 4. You can seethat — 4 <—3.
Keeping in mind the above example, fill in the boxesusing > and < signs.

| ‘ 0 |:| -1 -100 |:| -101
i -50 [ ] -70 50 [ ] 51
- —53 |:| -5 -7 |:| 1
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Let us once again observe the integers which are represented on the
number line.

<
<

T T T T T T T T T T T T T T T
-8 -7-6-5-4-3-2-10 12 3 4 5 6 17
Fig 6.3

We know that 7 > 4 and from the number line shown above, we observe
that 7 isto theright of 4 (Fig 6.3).

Similarly, 4 > 0 and 4 is to the right of 0. Now, since O is to the right of
—-3s0,0>-3.Again, —3istotheright of -8 so,—3>-8.

Thus, we see that on a number line the number increases as we move to
the right and decreases as we move to the | eft.

Therefore, -3<-2,-2<-1,-1<0,0<1,1<2,2<3so0n.

Hence, the collection of integers can be written as..., -5, 4, -3,-2, - 1,
0,1234,5..
Try TheseQ

Compare the following pairs of numbers using > or <.

o[ ]-& -1[ ]-15

5[ ]-5 [ ]1s

o[ ] & -20[ ]2

From the above exercise, Rohini arrived at the following conclusions :
(8 Every positiveinteger islarger than every negative integer.

(b) Zeroislessthan every positive integer.

(c) Zeroislarger than every negative integer.

(d) Zeroisneither anegative integer nor a positive integer.

(e) Farther anumber from zero on theright, larger isits value.

(f) Farther anumber from zero on the left, smaller isits value.
Do you agree with her? Give examples.

Example 1 : By looking at the number line, answer the following questions :
Which integers lie between — 8 and — 2? Which is the largest integer and the
smallest integer among them?

Solution : Integers between—8 and—2 are—7,— 6, — 5, — 4, — 3. The integer
—3isthelargest and — 7 is the smallest.

If, 1 am not at zero what happenswhen | move?

L et us consider the earlier game being played by Salma and Ruchika. m
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Suppose Ruchika stokenisat 2. At the next turn she getsared diewhich after
throwing gives anumber 3. It means she will move 3 placesto theright of 2.

Thus, she comesto 5.

One Two qulree

ﬁ—8—7—6—5—4—3—2—1012345678ﬁ

If on the other hand, Salmawas at 1, and drawn ablue die which gave her
number 3, then it means shewill moveto theleft by 3 placesand stand at — 2.

O [-sl=l-s[=s]4[=]2[=t]ro] 1 [2] s [4] s [[e] 7 ['8] ]
Three ne ¢

Two

>

By looking at the number line, answer the following question :

Example 2 : (a) One button is kept at — 3. In which direction and how many
steps should we move to reach at — 9?

(b) Which number will we reach if we move 4 stepsto theright of —6.

Solution : (a) We have to move six steps to the left of — 3.
(b) We reach — 2 when we move 4 steps to the right of — 6.

EXERCISE 6.1

1. Write opposites of the following :
(@ Increaseinweight  (b) 30 km north (c) 326 BC A
(d) Loss of Rs 700 (€) 100 m above sealevel ]
2. Represent the following numbers as integers with appropriate signs.

(@) An aeroplane is flying a a height two thousand metre above the & |
ground.

(b) A submarineismoving at adepth, eight hundred metrebelow thesea. |
level. lo
(c) A deposit of rupees two hundred.
(d) Withdrawal of rupees seven hundred.

3. Represent the following numbers on anumber line:

R n e nnnmnny

@ +5 (b) — 10 (c)+8 ol
(-1 (9 -6 .
4. Adjacent figureisavertical number line, representing integers. Observe |
it and locate the following points : E ¢

(@) If point D is+ 8, then which point is— 87
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(b) Ispoint G anegative integer or a positive integer?

(c) Writeintegersfor points B and E.

(d) Which point marked on this number line has the least value?

(e) Arrange adl the pointsin decreasing order of value.

. Followingisthelist of temperatures of five placesin Indiaon aparticular day of

the year.

Place Temperature

Siachin 10°Cbelow 0°C ..o
Shimla 2°Chbelow 0°C .
Ahmedabad 30°C above0°C ..o
Delhi 20°C above 0°C ..o
Srinagar 5°Cbelow 0°C ..o

(8) Write the temperatures of these places in the form of integers in the blank
column.

(b) Following isthe number line representing the temperaturein degree Celsius.

-25 =20 -15 -10 -5 0 5 10 15 20 25 30 35 40

Plot the name of the city against its temperature.
(c) Which isthe coolest place?
(d) Write the names of the places where temperatures are above 10°C.

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

@ 2,9 (b) —3,-8 (co 0,-1

(d) —11, 10 (e) —6,6 (f) 1,—100

. Write all the integers between the given pairs (write them in the increasing
order.)

(@ O0and—7 (b) —4and4

(c)—-8and—15 (d) —30and-23

. (&) Write four negative integers greater than — 20.

(b) Write four negative integers less than — 10.

. For the following statements, write True (T) or False (F). If the statement is
false, correct the statement.

(a) —8istotheright of — 10 on anumber line.
(b) — 100 isto the right of — 50 on a number line.
(c) Smallest negative integer is— 1.

(d) — 26 is greater than — 25. m
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10. Draw a number line and answer the following :
(& Which number will we reach if we move 4 numbersto the right of — 2.
(b) Which number will we reach if we move 5 numbersto the left of 1.
(c) If we are a — 8 on the number line, in which direction should we move to
reach — 13?
(d) If we are at — 6 on the number line, in which direction should we move to
reach —17?

6.3 Additon of Integers
Do This ~+

(Going up and down)
In Mohan's house, there are stairs for going up to the terrace and for going
down to the godown.

Let us consider the number of stairs going up to the terrace as positive
integer, the number of stairs going down to the godown as negative integer,
and the number representing ground level as zero.

Terrace

123456 738

Ground floor

N
1T 1T 1T 1T 1T 1T T

~8-7-6-5-4-3-2-1

Godown

Do the following and write down the answer as integer :

(a) Go 6 steps up from the ground floor.

(b) Go 4 steps down from the ground floor.

(c) Go 5 steps up from the ground floor and then go 3 steps up further from
there.

(d) Go 6 steps down from the ground floor and then go down further 2 steps
from there.
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(e) Go down 5 steps from the ground floor and then move up 12 steps from
there.

(f) Go 8 steps down from the ground floor and then go up 5 steps from there.

(g9) Go 7 steps up from the ground floor and then 10 steps down from there.

Ameena wrote them as follows :

(@ +6 (b) -4 (©) (+5+(+3)=+8 (d) (-6)+(-2=-

(€ (-5 +(+12)=+7 ) 8 +H5=-3 (g (+7)+(-10)=17
She has made some mistakes. Can you check her answers and correct

those that are wrong?

Try TheseQy
Draw afigure on the ground in the form of a horizontal number line as shown
below. Frame questions as given in the said example and ask your friends.
-10-9 -8 -7-6 -5-4-3-2 -1 123456 78 910
:llllllllll%llllllllll
0

»
'

@ A Game

Take a number strip marked with integers from + 25 to — 25.

ﬁ 7l-6l5lal3l2lalol 123145067 ﬁ

Taketwo dice, one marked 1 to 6 and the other marked with three*+’ signs
and three‘— signs.

Players will keep
different coloured buttons

(or plastic counters) at the @.
zero position on the ‘:: 5
number strip. In each ‘oo

throw, the player hasto see
what she has obtained on thetwo dice. If thefirst die shows 3 and the second
die shows — sign, she has 3. If the first die shows 5 and the second die
shows ‘+’ sign, then, she has +5.

Whenever aplayer getsthe + sign, she hasto moveintheforward direction
(towards + 25) and if she gets ‘— sign then she has to move in the backward
direction (towards— 25).

- 3

e
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Each player will throw
both dice simultaneously.
A player whose counter
touches —25 is out of the
game and the one whose
counter touches + 25 first, wins the game.

You can play the same game with 12 cards marked with+ 1, + 2, + 3, +4,
+5and + 6 and -1, — 2, ...— 6. Shuffle the cards after every attempt.

Kamla, Reshma and Meenu are playing this game.

Kamlagot + 3, + 2, + 6 in three successive attempts. She kept her counter
at the mark +11.

Reshmagot —5, + 3, + 1. She kept her counter at — 1. Meenu got + 4, — 3, -2
in three successive attempts; at what position will her counter be?
At-lorat+1?

Do This ~<

Take two different coloured buttons like white and black. Let us denote one

white button by (+ 1) and one black button by (— 1). A pair of onewhite button

(+ 1) and one black button (— 1) will denote zeroi.e. [1 + (—1) = O]
Inthefollowing table, integers are shown with the help of coloured buttons.

Coloured Button Integers
3
XX -3
® 0

Let us perform additions with the help of the coloured buttons.
Observe the following table and complete it.

@O+ @O=OOO®E) | (+3+(+29=15
- (-2 +(-D=-3
IR IR I I I I I [ r—"
DO - ®® - |




Try These & You add when you havetwo positivenumbers
Find the answers of the like (+3) + (+2) =+5 [: 3+ 2] . You also add when
following additions: you have two negative numbers, but the answer
@ (-11)+(-12) will take a minus (-) sign like (-2) + (-1) =
0) (+10)+(@4  —@H==3 | |
© (=32)+(25) Now add one positiveinteger with one negative

integer with the help of these buttons. Remove
buttons in pairs i.e. a white button with a black
button[since (+ 1) + (—1) = 0]. Check theremaining
buttons.

(@ (-4 +(+3) ® ® @ @

) ) )
Q @ X

o

°°°°
® '@
=(+1)+0=+1

You can see that the answer of 4 —3island -4+ 3is—1.

So, when you haveonepositiveand one Try These Q)

negativeinteger, you must subtract, but  Find the solution of the following:
answer will takethe sign of thebigger  (a) (-7) + (+8)

integer (Ignoring the signs of the (b) (-9)+ (+13)

numbers decide which is bigger). (¢) (+7)+(-10)

(d) (+23)+(+40)

=D+ (=3)+(+3)

=(-1)+0=-1
(b) (+4) + (=3

=D+ +(=3

©
°
Q 0 O

o o

©
0,

©
0,

©
0,

Some more examples will help : (d) (+12)+(-7)
© #*5)+(=8=(*+5+(=5+(-3) =0+ (-3

=(=3)
)+ (=4)=(+)+(*+4)+(-4)=(+2+0

=+2

6.3.1 Addition of integers on a number line

It is not always easy to add integers using coloured buttons. Shall we use
number line for additions?

INTEGERS
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(i) Letusadd 3 and 5 on number line.

< ||||||||}".||.“r""||||"
-9 8 -7-6-5-4-3-2-1012 3 45 6 7 9

Fig 6.4

On the number line, wefirst move 3 stepsto the right from O reaching 3, then
we move 5 stepsto theright of 3 and reach 8. Thus, weget 3+5=8(Fig 6.4)
(i) Letusadd—3 and—5 on the number line.

»
>

- | | | | | | | | | | | | | | | | |
@—7—6—5—4&219 1 23 456 78

o @ ............. @

Fig6.5

On the number line, we first move 3 steps to the left of O reaching — 3,

then we move 5 stepsto the left of — 3 and reach — 8. (Fig 6.5)

Thus, (-3) + (-5) =-8.

We observethat when we add two positiveintegers, their sumisa positive

integer. When we add two negativeintegers, their sumisanegativeinteger.
(i) Suppose we wish to find the sum of (+ 5) and (- 3) on the number line.

First we move to the right of O by 5 steps reaching 5. Then we move

3 stepsto the left of 5 reaching 2. (Fig 6.6)

Fig 6.6

Thus, (+5) +(-3)=2

(iv) Similarly, let usfind the sum of (—5) and (+ 3) on the number line.
First we move 5 steps to the left of O reaching — 5 and then from this
point we move 3 steps to the right. We reach the point — 2.

Thus, (-5) + (+3) =—2. (Fig 6.7)




Try These &

1. Find the solution of the following

additions using a number line :
(@(-2)+6 (b) (-6) +2
Make two such guestions and solve
them using the number line.

. Find the solution of the following

When a positive integer is
added to an integer, the resulting
integer becomes greater than the
given integer. When a negative
integer is added to an integer, the
resulting integer becomes less
than the given integer.

Let usadd 3 and — 3. Wefirst

INTEGERS

without using number line:

@ (+7)+(-11)

(b) (—13) + (+10)

© nN+(+9)

(d) (+10) + (=5

Make five such questions and solve
them.

movefrom 0to + 3 and then from
+ 3, we move 3 points to the | eft.
Where do we reach ultimately?
From the Figure 6.8,
3+ (=3) =0. Similarly, if we add
2 and — 2, we obtain the sum as

g:‘fﬁ'.':«'@"'~::§;_

< T T T T T T 1T T 1
-7 -6 -5-4-3-2-1201 2
Fig 6.8

\ 4

W =
_';_
N —
o —

zero. Numberssuch as 3 and — 3, 2 and — 2, when added to each other givethe
sum zero. They are called additive inver se of each other.
What is the additive inverse of 6? What is the additive inverse of — 7?

Example 3 : Using the number line, write the integer whichis
(a) 4 more than -1
(b) 5lessthan 3

Solution : (a)We want to know the integer which is 4 more than —1. So, we
start from —1 and proceed 4 stepsto theright of —1 to reach 3 as shown below:

T T T T 1
5 4 3 2 -1 0 1 2 4 5

Fig 6.9

Therefore, 4 more than -1 is 3 (Fig 6.9).

127
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(b) We want to know an integer whichis 5 lessthan 3; so we start from 3 and
move to the left by 5 steps and obtain —2 as shown below :

6 -5 -4 -3(2-1 0 1 2 3 4 5
Fig 6.10

Therefore, 5 lessthan 3is—2. (Fig 6.10)

Example 4 : Find thesum of (—9) + (+4) + (—6) + (+ 3)
Solution : We can rearrange the numbers so that the positive integers and the
negative integers are grouped together. We have

(9 +(+4) +(-6)+(+Y= (-9 + (-6) + (+ 4+ (+3) = (- 15) + (+ 7) =8
Example 5 : Find the value of (30) + (—23) + (— 63) + (+ 55)
Solution : (30) + (+55) + (—23) + (—63) =85+ (—86) =-1
Example 6 : Find the sum of (- 10), (92), (84) and (— 15)
Solution : (- 10) + (92) + (84) + (- 15) = (— 10) + (— 15) + 92 + 84

=(—25) +176 = 151

»
'

EXERCISE 6.2

1. Using the number line write the integer whichis:
(@ 3 morethan5
(b) 5 morethan -5
(c) 6lessthan?2
(d) 3lessthan-2

2. Use number line and add the following integers:
(@ 9+(-6)
(b) 5+ (-11)
© D+(7)
(d (-5 +10
€ D+(=2+(-3
) 2+8+ (-4

3. Add without using number line:
@ 11+(=7 (b) (-13) +(+18)
(0 (-10) +(+19) (d) (—250) + (+ 150)
(e) (—380) + (—270) (f) (-217) +(-100)




4. Find the sum of :

(@ 137 and-354 (b) —52and 52

(c) —312,39and 192 (d) —50, —200 and 300
5. Findthesum:

@ 7N+(-9+4+16

(b) B7) +(-2) +(-65) +(-98)

6.4 Subtraction of Integerswith the help of a Number Line

We have added positive integers on a number line. For example, consider
6+2. We start from 6 and go 2 steps to the right side. We reach at 8.
So, 6 +2=8. (Fig 6.11)

We also saw that to add 6 and (—2) on anumber line we can start from 6 and
then move 2 steps to the left of 6. We reach at 4. So, we have, 6 + (-2) = 4.
(Fig6.12)

Fig 6.12

Thus, wefind that, to add a positive integer we move towards the right on
anumber line and for adding a negative integer we move towards | eft.

We have also seen that while using a number line for whole numbers, for
subtracting 2 from 6, we would move towards left. (Fig 6.13)

\ 4

l.e6-2=4

What would we do for 6 — (—2)? Would we move towards the left on the
number line or towards the right?

If we move to the |eft then we reach 4.

Then we have to say 6 — (-2) = 4. This is not true because we know
6-2=4and6—-2#6—(-2).

INTEGERS
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So, we have to move towards the right. (Fig 6.14)

i.e.6—(-2)=8

This also means that when we subtract a negative integer we get agreater
integer. Consider it in another way. We know that additiveinverse of (—2) is2.
Thus, it appears that adding the additive inverse of —2 to 6 is the same as
subtracting (—2) from 6.

Wewrite6—(-2) =6 + 2.

L et usnow find the value of -5 — (—4) using anumber line. We can say that
thisisthe same as-5 + (4), asthe additive inverse of 4 is4.

We move 4 steps to the right on the number line starting from -5.
(Fig 6.15)

4 I 17T 17T 17T 17T 1T 11
-8 -7-6-5-4-3-2-10

T >
1
Fig 6.15

17T 1T 17T 17T 1T T
2 3 45 6 7 89

We reach at —1.
l.ee-5+4=-1.Thus, -5-(4) =-1.

Example 7 : Find the value of — 8 — (-10) using number line

Solution : —8—(—10) isequal to— 8 + 10 as additive inverse of —10 s 10.
On the number line, from — 8 we will move 10 stepstowardsright. (Fig 6.16)

>

‘ | | I. | | | | | |
10-9 8 -7-6-5-4-3-2-10 12 3 45 6 7 8
Fig 6.16

Wereach at 2. Thus, -8 — (-10) = 2
Hence, to subtract an integer from another integer it isenough toadd the
additiveinverse of theinteger that is being subtracted, to the other integer.

Example 8 : Subtract (—4) from (- 10)

Solution : (- 10) — (- 4) = (- 10) + (additive inverse of —4)
=-10+4=-6
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Example 9 : Subtract (+ 3) from (— 3)
Solution : (= 3) —(+ 3) = (— 3) + (additive inverse of + 3)

=(-3+(-3=-6
EXERCISE 6.3
1. Find
@ 35-(20) (b) 72-(90)
() (-15-(-19 (d) (-20)-(13)
(e 23-(-12 (f) (32)-(-40)

2. Fill inthe blankswith >, < or = sign.
@ 3+(-6___ (-3)-(-6)
(b) -21)-(-10__ (=31 +(-11)
(o0 45-(-11) 57+(-49
(d 25-(-42)__ (-42)-(-25
3. Fill inthe blanks.
@ 8+___ =0
(b 13+ =0
(o 12+(-12)=__
) H+___=-12
e _ -15=-10
4. Find
@ (-7)-8-(-25)
(b) (-13)+32-8-1
© (7)+(-8+ (%)
(d) 50—-(-40)-(-2)

What have we discussed?

1. We have seen that there are times when we need to use numberswith anegative
sign. This is when we want to go below zero on the number line. These are
called negative numbers. Some examples of their use can beintemperature scale,
water level inlake or river, level of oil in tank etc. They are also used to denote
debit account or outstanding dues.
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2. Thecollection of numbers...,—4,-3,-2,-1,0, 1, 2, 3,4, ... iscaled integers.
So,—1,-2,—-3,—4, ... caled negative numbers are negative integersand 1, 2, 3,
4, ... called positive numbers are the positive integers.

3. We have aso seen how one more than given number gives a successor and one
less than given number gives predecessor.

4. We observe that

(& When we have the same sign, add and put the same sign.

(i) When two positive integers are added, we get a positive integer
[eg.(+3)+(+2)=+5].

(i) When two negative integers are added, we get a negative integer
[eg. (2)+ (-1 =-3].

(b) When one positive and one negative integers are added we subtract them and
put the sign of the bigger integer. The bigger integer is decided by ignoring
the signs of theintegers[e.g. (+4) + (-3) =+ 1land (4) + (+ 3) =—1].

(c) The subtraction of an integer is the same as the addition of its additive
inverse.

5. We have shown how addition and subtraction of integers can also be shownona
number line.

R n e nnnmnny




Fractions

Introduction

Subhash had learnt about fractions in
Classes|V and V, so whenever possible
he would try to use fractions. One
occasion was when he forgot hislunch
at home. Hisfriend Faridainvited him
to share her lunch. She had five pooris
in her lunch box. So, Subhash and
Farida took two pooris each. Then
Farida made two equal halves of the
fifth poori and gave one-half to Subhash 2 pooris + half-poori—Subhash
and took the other half herself. Thus, 2 pooris + half-poori—Farida
both Subhash and Farida had 2 full

pooris and one-half poori.

Where do you come across situations with fractions in
your life?

Subhash knew that one-half is written as % While Fig7.1
eating he further divided his half poori into two equal
parts and asked Farida what fraction of the whole poori
was that piece? (Fig 7.1)
Without answering, Faridaal so divided her portion of the
half puri into two equal parts and kept them beside Subhash’s

shares. She said that these four equal parts together make Fig7.2
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onewhole (Fig 7.2). So, each equal part is one-fourth of one whole poori and

4
4 parts together will be 2 o 1 whole poori.

When they ate, they discussed
what they had learnt earlier. Three

.3
parts out of 4 equal parts is 1

3
Similarly, 7 is obtained when we

iq7 Fig7.4 . :
Fig7.3 '9 divideawholeinto seven equal parts

1
and take three parts (Fig 7.3). For -, wedivideawholeinto eight equal parts

and take one part out of it (Fig 7.4).

Farida said that we have learnt that a fraction is a number representing
part of a whole. The whole may be a single object or a group of objects.
Subhash observed that the parts have to be equal.

7.2 A Fraction

L et us recapitul ate the discussion.
A fraction means a part of agroup or of aregion.

5
2 isafraction. Weread it as “five-twelfths’.

What does*“12” stand for? It isthe number of equal parts
into which the whol e has been divided.

What does“5” stand for? It isthe number of equal parts which have been
taken out.

Here 5 is called the numerator and 12 is called the denominator.

3 . 4
Name the numerator of 7 and the denominator of 5

@ Play this Game

You can play this game with your friends.
Take many copies of the grid as shown here.

1
Consider any fraction, say 5

1
Each one of you should shade > of the grid.
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~— EXERCISE 7.1

1. Write the fraction representing the shaded portion.

S
SASAS,
(i) (if) (iii) (iv)
3
ERpE| |FIdTIT S
LR | LS L
(vi) (vii) (viii)
(ix)
2. Colour the part according to the given fraction.
% : Lo 1
(@) E (i) Z (iif) 3
iv) 3 v 2
4 9
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3. ldentify the error, if any.

o1 o1 .. 3
Thisis > Thisis 4 Thisis 4

4. What fraction of aday is 8 hours?
What fraction of an hour is 40 minutes?

6. Arya, Abhimanyu, and Vivek shared lunch. Arya has brought two sandwiches,
one made of vegetable and one of jam. The other two boysforgot to bring their
lunch. Arya agreed to share his sandwiches so that each person will have an
equal share of each sandwich.

(a) How can Aryadivide his sandwiches so that each person has an equal share?
(b) What part of a sandwich will each boy receive?

7. Kanchan dyes dresses. She had to dye 30 dresses. She has so far finished 20
dresses. What fraction of dresses has she finished?

8. Writethenatural numbersfrom 2to 12. What fraction of them are prime numbers?
9. Write the natural numbers from 102 to 113. What fraction of them are prime

numbers? O O O O

10. What fraction of these circles have X’sin them?
QPR XXX

11. Kristin received a CD player for her birthday. She bought
3 CDsandreceived 5 othersas gifts. What fraction of her total CDsdid she buy
and what fraction did she receive as gifts?

o

7.3 Fraction on the Number Line

You have learnt to show whole numberslike 0,1,2... on a number line.
We can also show fractions on a number line. Let us draw a number line

1
and try to mark 5 on it?

g,

1
We know that > isgreater than 0 and lessthan 1, so it should lie between

Oand 1.
1
Since we have to show 5 we divide the gap between 0 and 1 into two

1
equal parts and show 1 part as > (asshowninthe Fig 7.5).
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l o %

0 1 1
2

Fig7.5

\ 4

N

1 :
Suppose we want to show 3 on anumber line. Into how many equal parts

should the length between 0 and 1 be divided? We divide the length between
1
Oand 1into 3 equal parts and show one part as 3 (asshowninthe Fig 7.6)

| 1

v

<~

Fig7.6

2 . . 2
Can we show = on this number line? — means 2 parts out of 3 parts as

3 3

shown (Fig 7.7).

— . &9 —

0 1 2 -3
3 3
Fig7.7
. 0
Similarly, how would you show Try These Q)
3

and g on this number line? 1. Show ¢ onanumber line.
0. . ) 3.
3 isthepoint zerowhereassince S is 2 show —» —, — and — on

. . 107 10 10 10
1 whole, it can be shown by the point :

1 (as sh inEig 7.7 anumber line.
(assnown in Fig 7.7) ; 3. Canyou show any other fraction
So if we have to show = on a betweenOand1?

) ; 7 Write five more fractions that
number line, then, into how many you can show and depict them
equal parts should the length between on the number line.

- 3 4. How many fractionslie between
Oand 1 bedivided?If P shows 7 then 0 and 1? Think, discuss and
how many equal divisionsliebetween write your answer?

0 7
0 and P? Where do 7 and 7 lie?
137
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7.4 Proper Fractions
You have now learnt how to locate fractions on a number line. Locate the

e L9 05 -
fractions 22°10°3 8 " separate number lines.

Does any one of the fractions lie beyond 1?

All these fractions lie to the left of lasthey arelessthan 1.

In fact, all the fractions we have learnt so far are less than 1. These are
proper fractions. A proper fraction as Farida said (Sec. 7.1), is a number
representing part of awhole. In a proper fraction the denominator shows the
number of partsinto which the whole is divided and the numerator showsthe
number of partswe havetaken out. Therefore, inaproper fraction the numerator

is always less than the denominator.

Try TheseQ

1. Giveaproper fraction:
(@ whose numerator is5 and denominator is7.
(b) whose denominator is 9 and numerator is 5.
(©) whosenumerator and denominator add up to 10. How many fractions
of this kind can you make?
(d) whose denominator is 4 more than the numerator.
(Give any five. How many more can you make?)
2. Afractionisgiven.
How will you decide, by just looking at it, whether, the fraction is
(@ lessthan1?
(b) equal to1?
3. Fill upusing one of these: *>", ‘<’ or ‘=’

@301 o 0 010F 0 {0 0

7.5 Improper and Mixed Fractions

Anagha, Ravi, Reshma and
John shared their tiffin. Along
with their food, they had also,
brought 5 apples. After eating
the other food, thefour friends
wanted to eat apples.

How can they share five
apples among four of them?




Anaghasaid, ‘Let each of us have one full apple and a quarter of the fifth
apple’

. ) ) . _\f-frp-
- T:ig‘m\ PS - “:ig‘n\ e 3 HE’JE'\ R

Anagha Ravi Reshma John

Reshmasaid, ‘ That isfine, but we can also divide each of the five apples
into 4 equal parts and take one-quarter from each apple.’

Anagha Ravi Reshma John

Ravi said, ‘In both the ways of sharing each of us would get the same
share, i.e., 5 quarters. Since 4 quarters make one whole, we can also say that
each of uswould get 1 whole and one quarter. The value of each share would

5
befivedivided by four. Isit writtenas5 + 4?7 Johnsaid, ‘ Yesthe sameas 2 "

5
Reshma added that i in 7 , the numerator is bigger than the denominator. The

fractions, where the numerator is bigger than the denominator are called
improper fractions.
312 18 _ :
Thus, fractions like 57 ae all improper fractions.
1. Writefive improper fractions with denominator 7.
2. Write five improper fractions with numerator 11.

Ravi reminded John, ‘What is
the other way of writing the share? L/
Does it follow from Anagha’'s way %& &
of dividing 5 apples?

John nodded, ‘Yes, It indeed
follows from Anagha's way. In her
waly, each shareisonewholeand one

Thisis1 Each of theﬁels -
(one) (one-fourth)
Fig7.8

. 1 . .
quarter. |t|Sl+Z andwrittenin short

1 1. 5
as IZ' Remember, IZ isthesame as Z’.

FRrRACTIONS
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1
Recall the pooris eaten by Farida. She got 2— poories (Fig 7.9), i.e.

O @D

Thisis1

Fig7.9

Thisis 2—

1
How many shaded halves are therein 25 ? There are 5 shaded halves.

So, thefraction can aso be written

5,0 5
832. 5 IS esameasz.

. 1 1
Fractionssuch as IZ and 25 arecalled

Mixed Fractions. A mixed fraction has |, 4

a combination of awhole and a part.
Where do you come across mixed
fractions? Give some examples.

8

Do you know?

The grip-sizes of tennis racquets
are often in mixed numbers. For

7
example one sizeis ‘3 inches and

8

— inches' is another.

Example 1 : Expressthe following as mixed fractions :

@> O3 ©

) 4
Solution @ (@ -
4 4 W
- 16
1
3
1" 3 )11
O Y
2

[Alternatively,H = = 2 + 2 =3+
3 3°3

@ 5

. 2 2
i.e. 3wholeand 3 more, or 3—

. 1 1
i.e.4wholeand 2 more, or 42

3
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Try (c) and (d) using both the methods for yourself.

Thus, we can express an improper fraction asamixed fraction by dividing
the numerator by denominator to obtain the quotient and the remainder. Then

the mixed fraction will be written as Quotient Somainder
Divisor
Example 2 : Express the following mixed fractions as improper fractions:
3 1 3
2= 7— 5=
@ 25 ®75  © 5
: 3 3 2x4 311
: 2= =2+ = —— 4+ = = —
Solution : (a) 2 2 2 2" 2
1 Tx9D+1 64
7—: = —
(0) 9 9 9
3 (5x7)+3 38
55 = <L = —
© >3 7 7

Thus, we can express a mixed fraction as an improper fraction as

(Whole Denominator) + Numerator

Denominator

— EXERCISE 7.2

1. Draw number lines and locate the points on them :

1134 1237 2
@33z Oyryrys OF

| W

W | 0
(NN

2. Expressthe following as mixed fractions:

@3 b5 ©=
28 19 35
@2 @¢ O

3. Expressthe following asimproper fractions :

@ 7% (b) 52 ©) 2% (d) 10% © 9% () 8%
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7.6 Equivalent Fractions
Look at all these representations of fraction (Fig 7.10).

Fig 7.10

. 1 23 .
These fractions are 328" representing the parts taken from the total

number of parts. If we place the pictorial representation of one over the other
they are found to be equal. Do you agree?

Try These

1. Are %and 3; %andz; %andi equivalent? Give reason.
7 27
2. Give example of four equivalent fractions.

3. ldentify the fractionsin each. Are these fractions equivalent?

Thesefractionsare called equivalent fractions. Think of three morefractions
that are equivalent to the above fractions.

Under standing equivalent fractions

12 3 36 . .
e T areall equivalent fractions. They represent the same part
of awhole.

Think, discuss and write

Why do the equivalent fractions represent the same part of awhole? How can
we obtain one from the other?

1

We note =3

[\
[\)»—a
w
p—

S|m|IarIy, %——3=— and

LIN

l\.)|>—‘
l\)
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To find an equivalent fraction of a given fraction, you may multiply both
the numerator and the denominator of the given fraction by the same number.

Rajni says that equivalent fractions of % are:

Ix2_2 X3 3 x4 _4
3x2 6 3x3 9 3x4 12 y more.

Do you agree with her? Explain.
Try These

1. Findfive equivalent fractions of each of the following:

(> Gz @z )3

Another way
|s there any other way to obtain equivalent fractions? Look at Fig 7.11.

/\ /\
/\ /\

4 2
3 is shaded here. 3 is shaded here.
Fig7.11

4_2_42

63 6 2
To find an equivalent fraction, we may divide both the numerator and the
denominator by the same number.

12 12 3 _4

One equivalent fraction of 555 3 35

These include equal number of shaded thingsi.e.

9
Can you find an equivalent fraction of 15 having denominator 5 ?

2
Example 3 : Find the equivalent fraction of 3 with numerator 6.

Solution : We know 2 x 3 = 6. This means we need to multiply both the
numerator and the denominator by 3 to get the equivalent fraction.
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2 2x3 6 6 . . . :
Hence, 5753 150 15 is the required equivalent fraction.

Can you show this pictorially?

15
Example 4 : Find the equivalent fraction of Y with denominator 7.

. 1
Solution : We have —5=D
35 7

We observe the denominator and find 35 + 5 = 7. We, therefore, divide
5

1
both the numerator and the denominator of 35 by 5.

Thus, 1515 5.3
35 35 5 7

An interesting fact

L et usnow note an interesting fact about equivalent fractions. For this, complete
the given table. The first two rows have already been completed for you.

Equivalent Product of Product of Arethe
fractions the numerator of the the numerator of products
1st and the denominator | the 2nd and the equal?
of the 2nd denominator of the 1st

1.2 1x9=9 3x3=9

309 *¥= *o= ves

4 28

i 4 x 35=140 5x 28 =140 Yes

5 35

1=

4 16

2 10

3 15

.

7 56

What do we infer? The product of the numerator of the first and the
denominator of the second is equal to the product of denominator of the first
and the numerator of the second in all these cases. These two products are
called cross products. Work out the cross productsfor other pairs of equivalent
fractions. Do you find any pair of fractions for which cross products are not
equal? Thisruleis helpful in finding equivalent fractions.



2
Example 5 : Find the equivalent fraction of 9 with denominator 63.

Solution : We have E=D
9 63

For this, we should have, 9 x [ ] = 2 x 63.
But63=7x9, s09x[]=2x7%x9 =14%x9 =9x14
or9x[] = 9x14
2 14

By comparison, [ ] = 14. Therefore, Ca

7.7 Smplest Form of a Fraction

. . 36 . . .
Given the fraction 2 let us try to get an equivalent fraction in which the

numerator and the denominator have no common factor except 1.
How do we do it? We see that both 36 and 54 are divisible by 2.

36 _36+2 18
54 54+2 27
But 18 and 27 also have common factors other than one.

The common factorsare 1, 3, 9; the highest is 9.
18 18+9 2

Therefore, 3737293

.2
Now 2 and 3 have no common factor except 1; we say that the fraction 3

isin the smplest form.
Afractionissaidtobeinthesimplest (or lowest) formif itsnumerator

and denominator have no common factor except 1.

The shortest way A Game

The shortest way to find the | The equivalent fractions given here are quite
equivalent fraction in the | interesting. Each one of them usesall the digits

simplest form is to find the | from1to 9 once!

HCF of the numerator and 2 3 58
denominator, and then divide 6 9 174
both of them by the HCF. 2 3 79

4 6 158

Try to find two more such equivalent fractions.

FRrRACTIONS




s

MATHEMATICS

Consider ==
24

36

The HCF of 36 and 24 is 12.

36 36+12

Therefore, —

24 24+12

. R
fraction > isin the lowest form.

Try TheseQ

1. Writethesimplest form of :

3
—5. The

2.

Thus, HCF helps us to reduce afraction to
its lowest form.

——

1. Writethefractions. Are all these fractions equivalent?

- PO &

(b)

—— . EXERCISE 7.3

51

16
() ()
1_7

) 3= () 5

49 .
Isa inits simplest form?

0000
0000

OO0 O
o OO

O
O O
©)

O

O

0000
OO
00O

2. Write the fractions and pair up the equivalent fractions from each row.

@

(i)

—

v)
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3. Replace[]in each of the following by the correct number :

2_8 5_10 45 _15
@7 ™37 (C)%=% @ 60 [] (e)%=%

3
4. Find the equivalent fraction of 3 having

(a) denominator 20 (b) numerator 9
(c) denominator 30 (d) numerator 27

36
5. Find the equivalent fraction of 18 with

(8 numerator 9 (b) denominator 4
6. Check whether the given fractions are equivalent :
5 30 3 12 7 5
@55 Ops O
7. Reduce the following fractions to simplest form :

48 150 84 12 7

@ - 0 = © 5 @5 @ 5
8. Ramesh had 20 pencils, Sheelu had 50 pencils and Jamaal had 80 pencils. After
4 months, Ramesh used up 10 pencils, Sheelu used up 25 pencils and Jamaal

used up 40 pencils. What fraction did each use up? Check if each has used up an
equal fraction of her/his pencils?

9. Match the equivalent fractions and write two more for each.

250

400
180
200
660
990

180
360
220
550

(i) (a) (iv) (d) g

(i) (b) ) © %

N — o W

(iif) (c)

7.8 Like Fractions
Fractions with same denominators are called like fractions.

1 2 3 8 . . 7 7 . :
Thus, 5315 15° 15 aredll likefractions. AreE and >3 likefractions?
Their denominators are different. Therefore, they are not like fractions.
They are called unlike fractions.

Write five pairs of like fractions and five pairs of unlike fractions.

147
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7.9 Comparing Fractions

Sohni has 3% rotisin her plate and Rita has 2% rotisin her plate. Who has

more rotisin her plate? Clearly, Sohni has 3 full rotis and more and Rita has
less than 3 rotis. So, Sohni has morerotis.

: 1 1 N :
Consider 5 and 3 & shown in Fig. 7.12. The portion of the whole
. 1 . .
corresponding to 5 is clearly larger than the portion of the same whole

corresponding to %

N —

W —

BN

| —

Fig 7.12
I . 1
So — isgreater than —.
2 3 Try TheseQ

But often it is not easy to say which v, get one-fifth of a bottle
oneout of apair of fractionsislarger. For of juice and your sister gets

. 1 3 one-third of a bottle of juice.
~or =7
example, whichis greater, TR For Who gets more?

this, we may wish to show the fractions

using figures (asinfig. 7.12), but drawing figures may not be easy especially
with denominators like 13. We should therefore like to have a systematic
procedureto comparefractions. It isparticularly easy to comparelikefractions.
We do thisfirst.

7.9.1 Comparing like fractions

Likefractionsarefractionswith the same denominator. Which
of these are like fractions?

2 31 7 3 4 4

5 45 255 7
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L et us compare two like fractions: % and g.

In both the fractions the wholeisdivided into 8 equal parts. For % and g :
we take 3 and 5 parts respectively out of the 8 equal parts. Clearly, out of 8
equal parts, the portion corresponding to 5 parts is larger than the portion
corresponding to 3 parts. Hence, g >% . Note the number of the partstakenis

given by the numerator. It is, therefore, clear that for two fractions with the
same denominator, the fraction with the greater numerator isgreater. Between

4 3 4. 11 13 13 .
3 and 503 Is greater. Between > and 20" 20 is greater and so on.
Try TheseQ
1. Whichisthelarger fraction?
7 8 11 13 .17 12
Wi Mgy (1) 102 °" 102

Why are these comparisons easy to make?
2. Write these in ascending and also in descending order.

5 3 1 11 4 3 7 1 3 13 11 7
(b)_a T e o (C) 73 = = 7

77717
7.9.2 Comparing unlike fractions

Two fractions are unlike if they have different denominators. For example,

1 1 ) )
3 and 3 are unlike fractions. So are % and %

Unlike fractions with the same numer ator :

. . . . 1 1 . . .
Consider apair of unlikefractions 3 and e which the numerator isthe

Same.

I 1 1
Which is greater 3 or §?
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In % , wedividethewholeinto 3 equal partsand takeone. In % , wedivide
thewholeinto 5 equal parts and take one. Notethat in % , thewholeisdivided
into a smaller number of partsthanin % . The equal part that we get in % is,
therefore, larger than the equal part we get in % . Since in both cases we take

the same number of parts (i.e. one), the portion of the whole showing % IS

larger than the portion showing % , and therfore % > % :

In the same way we can say % > % .Inthiscase, the situation isthe same as
in the case above, except that the common numerator is 2, not 1. Thewholeis

divided into alarge number of equal partsfor % than for % Therefore, each

equal part of thewholein case of % islarger than that in case of % . Therefore,
the portion of the whole showing % islarger than the portion showing % and

hence, Z>£
"3 57

We can see from the above example that if the numerator is the samein
two fractions, the fraction with the smaller denominator is greater of the two.

1 1 3 3 4 4
_>_3 _>_7 —->— .
Thus, $>10° 577 9711 and so on

22222 . . : :
Let us arrange T'73°9°57 Inincreasing order. All these fractions are
unlike, but their numerator is the same. Hence, in such case, the larger the

. ) . .2 )
denominator, the smaller is the fraction. The smallest is L as it has the
222

largest denominator. The next threefractionsin order are 9°7°3 " Thegreatest

.2 . . . .
fraction is n (It is with the smallest denominator). The arrangement in

2 2222

increasing order, therefore, is 3°9°7°3°"



FRracTiONS
Try These
1. Arrangethefollowing in ascending and descending order :
1 1 1 1 1 1 1
@ % w750 en

3 3 3 3 3 3 3
R THE I R TR T
(c) Write 3 more similar examples and arrange them in ascending and

descending order.

2 3 . .
Suppose we want to compare 3 and 7 Their numerators are different

and so are their denominators. We know how to compare like fractions, i.e.
fractions with the same denominator. We should, therefore, try to change the
denominators of the given fractions, so that they become equal. For this
purpose, we can use the method of equivalent fractions which we already
know. Using this method we can change the denominator of afraction without
changing its value.

Let usfind equivalent fractions of both 3 and %.

ASB 10 Gy, o6 2 12
6 9 o y’4 8 12 16

2
3 1215

. . 2 3 . .
The equivalent fractions of 3 and 2 with the same denominator 12 are
8 9
= d =
1 an repectlvely

3.9 . S 8 3
2=, Since, —= > —= wehave, =>—.
312 4 12 12 12 4~ 3

4 5
Example 6 : Compare 3 and e

Solution : The fractions are unlike fractions. Their numerators are different
too. Let uswrite their equivalent fractions.

8 12 16 20 24 28 _

4
5 10 15 20 25 30 35
5
6

10 15 20 25 30 _

and = 12 18 24 30 36
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The equivalent fractions with the same denominator are :

4_24 525
5 30 6 30

. 25 24 5 4
Since

" 30 g 30 =0, 6 g 5

Note that the common denominator of the equivalent fractionsis 30 which
is5 x 6. It isacommon multiple of both 5 and 6.

So, when we compare two unlike fractions, we first get their equivalent
fractionswith adenominator which isacommon multiple of the denominators
of both the fractions.

13

s

Solution : Thefractionsareunlike. We should first get their equivalent fractions
with a denominator which is a common multiple of 6 and 15.

Example 7 : Compare % and

Now 5x5 25 13x2 26
"6x5 307 15x2 30
13 5

Since 26 > 25 we have
— > —_— >,
30 30 15 6

Why LCM?

The product of 6 and 15 is 90; obviously 90 is aso a common multiple of
6 and 15. We may use 90 instead of 30; it will not bewrong. But we know that
itiseasier and more convenient to work with smaller numbers. So the common
multiple that we take is as small as possible. This is why the LCM of the
denominators of the fractionsis preferred as the common denominator.

1. Write shaded portion as fraction. Arrange them in ascending and descending
order using correct sign ‘<, ‘=’, >’ between the fractions:

DB B DB

(b)

— EXERCISE 7.4
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4

(c) Show % -, % and g on the number line. Put appropriate signs between

the fractions given.

5 2 3 1 6 8 5

_| |_ , _| | 0, = =, ° | | >

6 6 6 6 6 6 6
2. Compare the fractions and put an appropriate sign.

3 5 1 1 4 5 3 3
@5l @50y @505 @501

3. Make five more such pairs and put appropriate signs.

4. Look at thefiguresand write‘<’ or ‘>, ‘=" between the given pairs of fractions.
I |
0 1
1 1
I I |
0 1 2
2 2 2
I I I |
9 1 2 3
3 3 3 3
I I | I |
0 1 2 3 4
7 4 4 4 4
I I I I I |
9 1 2 3 4 3
5 5 5 5 5 5
I I I I I I |
9 1 2 3 4 2 k]
6 6 6 6 6 6 6

1 1 3 2 2 2 6 3 5 5
1= ) 2 12 12 (@ 212 ’r12
@¢0; ®30F @305 @03 @203
Make five more such problems and solve them with your friends.
5. How quickly can you do this? Fill appropriate sign. (‘<’, ‘=", *>")

1 1 2 3 3 2
@305 O3l ©@35Ll3

3 2 3 6 7 3
@5[Js ©@5L1s ®gllg
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12 6 —4 37
@z lg ®™plls ® 2015
6 4 5 15
M lls w35

6. Thefollowing fractionsrepresent just three different numbers. Separate theminto
three groups of equivalent fractions, by changing each one to its smplest form.

2 3 8 16 10 15
@ 17 ® 5 © 35 @ 1o © () =5
12 16 12 12 3 4
@5 My O M 0 () 5
7. Find answersto the following. Write and indicate how you solved them.
5 4 9 5
— ) ~ i}
(a)lsgequaltos. (b)lsl6equalt09.
4 16 1 4
— 9 _ 5
(© Issequalto 20 (d) Is15 equal to 30
8. llaread 25 pages of a book containing 100 pages. Lalitaread — of the same

book. Who read |ess?

3 3
9. Rafiq exercised for s of an hour, while Rohit exercised for 2 of an hour.

Who exercised for alonger time?
10. In a class A of 25 students, 20 passed in first class; in another class B of 30

students, 24 passed infirst class. Inwhich classwasagreater fraction of students
getting first class?

7.10 Addition and Subtraction of Fractions

So far in our study we have learnt about natural numbers, whole numbersand
thenintegers. Inthe present chapter, we are learning about fractions, adifferent
type of numbers.

Whenever we come across new type of numbers, we want to know how to
operate with them. Can we combine and add them? If so, how? Can we take
away some number from another? i.e., can we subtract one from the other?
and so on. Which of the properties|earnt earlier about the numbers hold now?
Which are the new properties? We also see how these help us deal with our
daily life situations.



Try TheseQ
1. My mother divided an apple into 4 equal

parts. She gave me two parts and my
brother one part. How much apple did she
give to both of ustogether?

. Mother asked Neelu and her brother to

pick stones from the wheat. Neelu picked
one fourth of the total stonesin it and her
brother also picked up one fourth of the
stones. What fraction of the stonesdid both
pick up together?

Look at the following
example. A tea stall owner
. 1
consumes in her shop 25
litres of milk in the morning

1 .. o
and 15 litres of milk in the

evening. What is the total
amount of milk she uses in
the stall?

Or Shekhar ate2 chapatis

FRrRACTIONS

3. Sohanwas putting coverson hisnote books.
He put onefourth of the coverson Monday.
He put another one fourth on Tuesday and
theremaining on Wednesday. What fraction
of the covers did he put on Wednesday?

for lunchand 1% chapatisfor

dinner. What is the total
number of chapatis he ate?

Clearly, both the situations
require the fractions to be added. Some of these additions can be done orally
and the sum can be found quite easily.

Do This <.

Make five such problems with your friends and solve them.

7.10.1 Adding or subtracting like fractions

All fractions cannot be added orally. We need to know how they can be added
in different situations and learn the procedure for it. We begin by looking at
addition of like fractions.

Take a7 x 4 grid sheet (Fig 7.13). The sheet has
seven boxes in each row and four boxes in each
column.

How many boxes are there in total ?

Colour five of its boxesin green.

What fraction of the whole is the green region?
Now colour another four of its boxesin yellow.
What fraction of the whole isthisyellow region?
What fraction of the whole is coloured altogether?

Does this explain that i+i=i?
28 28 28

Fig 7.13
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L ook at more examples

In Fig 7.14 (i) we have 2 quarter
parts of the figure shaded. This
means we have 2 parts out of 4

shaded or % of the figure shaded.

Fig. 7.14 (i Fig. 7.14 (ii
Thatis, L+L-F1_2_1 g. 714 () ig. 7.14 (i)
4 4 4 4 2
Look at Fig 7.14 (ii)
Fig 7.14 (i) demonstrates L4 L, L 11+l 3 _ 1
9 9 9 9 9 3

What do we learn from the Try These )

above examples? Thesumof = » 4\ ith the help of a diagram.
two or more like fractions can

be obtained as follows : (i) L (ii) 2,3 (iii) 1,11
8 8 5°5 6 6 6
Sep 1 Add the numerators. L
Step 2 Retain the (common) 2. Add TR How will we show this

denominator. pictorially? Using paper folding?
Step 3Writethefractionas: 3. Make5moreexamplesof problemsgiven

Result of Stepl in 1 and 2 above.
Result of Step 2 Solve them with your friends.
Let us, thus, add % and %
31 341 4
We have §+§_T_§
So, what will be the sum of — and — ?

12 12°

Finding the balance

Sharmila had % of a cake. She gave % out of that to her younger brother.

How much cake isleft with her?

A diagram can explain the situation (Fig 7.15). (Note that, here the given
fractions are like fractions).
: 5 2 5-2 3 1
We find that s 5 6 673

(Isthis not similar to the method of adding like fractions?)

g,
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D (D
& Qv &

Fig7.15

Thus, we can say that the difference of two like fractions can be obtained
asfollows:

Sep 1 Subtract the smaller numerator from the bigger numerator.
Sep 2 Retain the (common) denominator.

Result of Stepl
Result of Step 2

Sep 3Writethe fraction as :

3 8
Can we now subtract m from m ?

Try TheseQ
7

1. Find the difference between 3 and % )

2. Mother madeagud patti inaround shape. Shedivided it into 5 parts. Seema
ate one piece fromit. If | eat another piece then how much would be left?

3. My elder sister divided the watermelon into 16 parts. | ate 7 out them.
My friend ate 4. How much did we eat between us? How much more
of the watermelon did | eat than my friend? What portion of the
watermelon remained?

4. Make five problems of this type and solve them with your friends.

—_ EXERCISE 7.5

—=

1. Write these fractions appropriately as additions or subtractions :

(a) —
(b) -
OOl |00 O _
CifeXe® O O —
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11 8§ 3 7 5 121 12 7
@ gt © 5t © -5 @ 5 © 5735

53 2 3 0 12
242 1-=11== 2.7
2
3. Shubham painted 3 of the wall space in his room. His sister Madhavi helped

1
and painted 3 of the wall space. How much did they paint together?
4. Fill inthe missing fractions.

7 3 3 5 =2
@ E_D:E (b) D_EZ_ (©) D‘_‘ @ L+

21 6 6 27 27

5
5. Javed wasgiven 7 of abasket of oranges. What fraction of oranges wasleft in
the basket?

7.10.2 Adding and subtracting fractions

We havelearnt to add and subtract like fractions. It isalso not very difficult to
add fractionsthat do not have the same denominator. When we have to add or
subtract fractionswefirst find equivalent fractions with the same denominator
and then proceed.

1 1 1
What added to = gives E?This means subtract = from % to get the

required number.
1 1
Since = and — are unlike fractions, in order to subtract them, we first find

their equivalent fractions with the same denominator. These are % and =

10
respectively.
1_1x5_5 1 _1x2 _ 2

=" = and = =——=—
Thisisbecause 5 =- c=15 @4 £ =55 =79

Therefore L_1_5_2 _5-2_3
oS 2757 10710° 10 10
Note that 10 is the least common multiple (LCM) of 2 and 5.

3 5
Example 8 : Subtract 2 from 5

3 5
Solution : We need to find equivalent fractions of 2 and 5 which have the
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same denominator. This denominator is given by the LCM of 4 and 6. The
required LCM is 12.
5 3 5x2 3x3 10 9 1

Therefore, =y =ex2 ax3 12 12 12

Example9: Add % to %

Solution : The LCM of 5and 3is 15.

2 1 2%x3 1x5 6 5 11
S e
Therefore, 5 3 5x3 3x5 15 15 15

Example 10 : Simplify %—27—0 Try TheseQ
2 3
Solution : The LCM of 5and 20is 20. 1. Add 3 and =
307 3x4 7 127
P e L 2 5
Therefore, 5 20 5%4 20 20 20 2. Subtract g from 7
_12-7 5 1
T 20 20 4

How do we add or subtract mixed fractions?

Mixed fractions can be written either asawhole part plus a proper fraction or
entirely as an improper fraction. One way to add (or subtract) mixed fractions
is to do the operation seperately for the whole parts and the other way isto
write the mixed fractions as improper fractions and then directly add (or
subtract) them.

Example 11 : Add 2% and 3%

4 5 4 5 4 5
lution : 2=+3==2+—-4+3+=>=5+—+=
Solutio S35 5 - Ste

4 5 4x6 5x5
-t =t — =
Now s e T 5xe  oxs (Since LCM of 5and 6 = 30)
24 25 49  30+19 19
= —+t—=—= = 1+—
30 30 30 30 30

4 5 19 19 19
S+=+—==5+1+—=6+—=6—
Thus, 5 6 30 30 30

4 5 19
2-4+32=6—
And, therefore, S35
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Think, discuss and write
Can you find the other way of doing this sum?

. 2 1
Example 12 : Find 4§—2§

2 1
Solution : The whole numbers 4 and 2 and the fractional numbers s and S

can be subtracted separately. (Note that 4 > 2 and % > %)

Y R ) IS
5 5 5 5 5 5

Example 13 : Simplify: 8%—2%

Solution : Here 8 > 2 but %<%.Weproceed asfollows:

nd 23 2 645 17
4 4 4 6 6 6

33 17 _33x3 17x2

Now, —-—= (Since LCM of 4 and 6 = 12)
4 6 12 12
_9-34_65_ 5
12 12 12
EXERCISE 7.6
1 3 7 4 2 5 1
@377 Ot @9t @I @57
4 2 3 1 5 1 2 1 L~ 111
M55 @33 O3 035757 037575
1 2 2 1 16 7 4 1
1-+3= 42 43— - = - =
(W 13733 O 433, M5 5 W33
2 3
2. Saritabought 3 metre of ribbon and Lalita 1 metre of ribbon. What isthetotal
length of the ribbon they bought?
1 1
3. Nainawasgiven 15 piece of cake and Ngjmawas given 15 piece of cake. Find

the total amount of cake was given to both of them.
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4. Fill intheboxes: () D—%% (b) D—%% © %—D%

5. Complete the addition-subtraction box.

—@—» —@—»

(b)

o | w|&

1

. .7 . . :
6. A piece of wire 3 metre long broke into two pieces. One piece was 1 metre

long. How long is the other piece?

7. Nandini’shouseis % km from her school. She walked some distance and then

1
took a bus for 5 km to reach the school. How far did she walk?

8. Ashaand Samuel have bookshelves of the same size partly filled with books.

2
Asha's shelf is %th full and Samuel’s shelf is gth full. Whose bookshelf is
more full? By what fraction?

1 7
9. Jaidevtakes 2; minutesto walk acrossthe school ground. Rahul takes 1 minutes

to do the same. Who takes |ess time and by what fraction?
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What have we discussed?

(&) A fraction is anumber representing a part of a whole. The whole may be a
single object or agroup of objects.

(b) When expressing asituation of counting partsto write afraction, it must be
ensured that all parts are equal.

5
In - 5is called the numerator and 7 is called the denominator.

Fractions can be shown on a number line. Every fraction has a point associated
with it on the number line.

In aproper fraction, the numerator is less than the denominator. The fractions,
wherethe numerator isgreater than the denominator are called improper fractions.
Animproper fraction can be written as a combination of awhole and a part, and
such fraction then called mixed fractions.

Each proper or improper fraction has many equivalent fractions. To find an

equivalent fraction of a given fraction, we may multiply or divide both the
numerator and the denominator of the given fraction by the same number.

. A fractionis said to be in the simplest (or lowest) form if its numerator and the

denominator have no common factor except 1.
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Note




Decimals

Introduction

Savita and Shama were going to market to buy some stationary items.
Savita said, “I have 5 rupees and 75 paise’. Shama said, “| have 7 rupees
and 50 paise”.

They knew how to write rupees and paise using decimals.

So Savita said, | have Rs 5.75 and Shama said,
“I have Rs 7.50".

Have they written correctly?

We know that the dot represents a decimal point.

In this chapter, we will learn more about working
with decimals.

8.2 Tenths

Ravi and Raju measured the lengths of their pencils. Ravi's pencil was
7 cm 5mm long and Raju’s pencil was 8 cm 3 mm long. Can you express
these lengths in centimetre using decimals?

We know that 10 mm=1cm

1
Therefore, 1mm= 0 cm or one-tenthcm = 0.1 cm

Now, length of Ravi’s pencil= 7cm 5mm
5 .
= 75 cmi.e. 7cm and 5 tenths of acm
=7.5cm
The length of Raju’'s pencil =8 cm 3 mm

= 8% cm i.e. 8 cm and 3 tenths of acm

=8.3cm



Let usrecall what we have learnt earlier.

If we show units by blocks then one unit is
one block, two units are two blocks and so
on. One block divided into 10 equal parts

—

1
means each part is 10 (one-tenth) of a unit, 2 parts show 2 tenths and 5

parts show 5 tenths and so on. A combination of 2 blocks and 3 parts
(tenths) will be recorded as :

Ones | Tenths
1
D | Gy
2 3

—

It can be written as 2.3 and read as two point three.
Let us look at another example where we have more than ‘ones’. Each
tower represents 10 units. So, the number shown hereis:

5
i.e.20+3+ — =235

10

Thisisread as ‘twenty three point five'.
Try These Q)

Tens Ones Tenths
1
(10) @ | (3
2 3 5
\ i 0\ i [ e ey
1. Canyou now write the following as decimals?
Hundreds | Tens Ones Tenths
1
(100) (10) D (ﬁ
5 3 8 1
2 7 3 4
3 5 4 6

2. Writethelength of Ravi’sand Rgju’'spencil in‘cm’ using decimals.
3. Make three more examples similar to the one given in question 1 and

solve them.

DEcCIMALS
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Representing Decimals on number line

We represented fractions on a number line. Let us now represent decimals
too on anumber line. Let us represent 0.6 on a number line.

We know that 0.6 is more than zero but less than one. There are 6 tenthsin
it. Divide the unit length between 0 and 1 into 10 equal parts and take 6 parts
as shown below :

0 0.6 1 12 2 3
Write five numbers between 0 and 1 and show them on the number line.
Can you now represent 2.3 on a number line? Check, how many ones and

tenthsaretherein 2.3. Where will it lie on the number line?
Show 1.4 on the number line.

Example 1 : Write the following numbers in the place value table : (a) 20.5
(b) 4.2

Solution : Let usmake acommon place val uetabl e, assigning appropriate place
valuetothedigitsinthe given numbers. We have,

Tens(10) | Ones(l) | Tenths (%)

20.5 2 0 5
4.2 0 4 2

Example 2 : Write each of the following as decimals : (a) Two ones and
five-tenths (b) Thirty and one-tenth

. . 5
Solution : (a) Two onesand five-tenths=2 + 0 25

1
(b) Thirty and one-tenth =30 + 0° 30.1
Example 3 : Write each of thefollowing asdecimals:

2 8
(30+6+ - (b)600+2+

2
Solution : (a) 30+ 6 + 0

How many tens, ones and tenths are therein this number?We have
3tens, 6 onesand 2 tenths.
Therefore, the decimal representation is 36.2.

8
(b) 600+2+ -

Notethat it has 6 hundreds, no tens, 2 ones and 8 tenths.
Therefore, the decimal representation is 602.8
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Fractions as decimals
We have aready seen how afraction with denominator 10 can be represented
using decimals.

Let us now try to find decimal representation of (a) (b)

1_22 _20+2 _20 2

(a)Weknowthat— -1 "1t

2
=2+ =22

22
Therefore, 0 - 2.2 (in decimal notation.)

(b) In =, the denominator is 2. For writing in decimal notation, the

Tl’y These Q denominator should be 10. We aready know

34 8 how to make an equivalent fraction. So,
Write =, ¢ S in decimal Ix5 5

2’5 e N
notation. 2 T 2x5 10 0.5

1
Therefore, > i1S0.5 in decimal notation.

Decimals as fractions

Till now we have learnt how to write fractions with denominators 10, 2 or 5 as
decimals. Can we write adecima number like 1.2 as afraction?

L et o=y 2 10,2 12
us see - 10 10 10 10

EXERCISE 8.1

1. Writethefollowing asnumbersinthegiventable.

@ E % (b)
O == —

Ones Tenths Hundreds Tens  Tenths
Hundreds Tens Ones Tenths
1
(100) (10) D (ﬁ
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2. Writethefollowing decimalsintheplaceva uetable.
(@ 194 (b) 0.3 (c) 10.6  (d) 205.9

3. Writeeach of thefollowing asdecimals:
(@ Seven-tenths (b) Twotensand nine-tenths
(c) Fourteenpoint Six (d) Onehundred and two ones
(e) Sixhundred point eight

10. (8 Thelength of Ramesh’snotebook is9 cm 5 mm. What will beitslengthincm?
(b) Thelength of ayoung gram plantis65 mm. Expressitslengthincm.

E 4. Writeeach of thefollowing asdecimals:

E (a)i (b)3+l (@] 2OO+6O+5+L (d) 7O+i (e 88

= 10 10 10 10 10

= m4s @2 M 0= 0 04

= 10 2 5 5 5 2

= 5. Writethefollowing decimal sasfractions. Reducethefractionsto lowest form.

§ @06 ®25 ()10 (38 (9137 (f) 212 (9 64
= 6. Expressthefollowingascmusingdecimals.

; @ 2mm (b) 30mm (¢) 116mm (d 4cm2mm  (¢) 162mm
= (f) 83mm

g 7. Between which two whole numberson the number line arethe given numberslie?
= Which of thesewhole numbersisnearer the number?

= -
= o 1 2 3 4 5 6 7 8 9 10 11 12
= @ 08 (b 51 (o) 26 (d) 6.4 e 9.1 ) 4.9

E 8. Show thefollowing numberson the number line.

= @02 (b 19 (011 (d) 25

= 9. Write the decimal number represented by the pointsA, B, C, D on the given
= number line.

= 0 A | B 2 C D3

8.3 Hundredths

David was measuring thelength of hisroom.
He found that the length of hisroomis4 m
and 25 cm.

Hewanted to write the length in metres.

Can you help him? What part of ametre will
o 3%\, be one centimetre?
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1
lcm= (@) m or one-hundredth of ametre.

. 25
Thismeans25cm = 100 m

1
Now (ﬁ) means 1 part out of 100 parts of awhole. Aswe have donefor

1 . .
0 let ustry to show thispictorially.

Takeasguareand divideit into ten equal parts.
What part isthe shaded rectangle of thissquare?

.1 o
It IS5 O one-tenth or 0.1, see Fig (i).

Now divide each such rectangleinto ten equal parts.
We get 100 small squares as shown in Fig (ii).

Fig (i) Then what fraction is each small square of the whole
square?

1
Each small sguare is (@) or one-hundredth of the

1
whole sguare. In decimal notation, we write (——) = 0.01

100
and read it as zero point zero one.
What part of the whole square isthe shaded portion, if
Fig (i) we shade 8 squares, 15 squares, 50 squares, 92 squares of
thewhole square?

Takethehelp of following figuresto answer.

Shaded portions | Ordinaryfraction Decimal number

8
8squares 100 0.08
15 1 0.15
squares 100 :
50 squares

ST R Coo
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Let uslook at some more place valuetables.

10 100

Example5: Fill theblank in the table and write the corresponding number in
decimal form using ‘block’ information given below.

1 1
Ones (1) Tenths (75 Hundredths (1 5 0)
2 4 3
= . . 4 3 . L
E The number shown in the table above is 2 + 70 100" In decimals, it is
- written as 2.43, which is read as ‘two point four three'.
% Example4: Fill theblanksinthetableusing ‘block’ information given below
= and write the corresponding number in decimal form.
é A [ [
= H =
= L e 1
= n/in/in —
= ufinfis D —
= 7 O = — -
E 1 hundred blocks 3 ten blocks 2 unit blocks 1 tenth blocks 5 hundredth blocks
E Solution :
= Hundreds Tens Ones Tenths Hundredths
= 100 10 1 - (L)
S (100 | (10 @) (75 00
= 1 3 2 1 5
= | R
= Thenumberis100+30+2+ — + — =132.15

Ones | Tenths | Hundredths

1
@ | oo




Solution : Ones | Tenths| Hundredths
1 1 _
1 (ﬁ (1 00) Therefore, the number is 1.42.
1 4 2

Example6: Giventhe place valuetable, writethe number in decimal form.

Hundreds Tens Ones Tenths Hundredths
100 10 1 L (L)
(100) | (10 D) (1o 00
2 4 3 2 s

DEcCIMALS

1 1
Solution : The number is 2><1OO+4><10+3><1+2><E +5x (ﬁ)

2 5
—200+4O+3+E +ﬁ =243.25

The first digit 2 is multiplied by 100; the

We can seethat aswego from

: - : 1
left to right, at every step the nextdigit4ismultiplied by 10i.e. (E of 100);

o the next digit 3is multiplied by 1. After this,
multiplying factor becomes

. ! .
the next multipling factor is —; and thenitis

1 ;
0 of the previous factor. : 10

OfE'

. 1

100 & (g

The decimal point comes between ones place and tenths place in a
decimal number.

Itisnow natural to extend the place value tablefurther, from hundredthsto
% of hundredthsi.e. thousandths.

L et us solve some exampl es.

4 3 7
Example7 : Writeasdecimals. (a) 3 (b) 2 () 1000

4 .
Solution : (a) We haveto find afraction equivalent to — whose denominator

5
is 10.
4 4%x2 8
5 5%2 10 =08

171
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3
(b) Here, we haveto find afraction equivalent to 2 with denominator 10 or

100. Thereisno whole number that gives 10 on multiplying by 4, therefore,
we make the demominator 100 and we have,
3 3x25_ 75

2 4x25 100 070

(c) Here, sincethetenth and the hundredth placeis zero.

7
Therefore, we write 1000 0.007

Example 8 : Write asfractionsin lowest terms.
(8 0.04 (b)2.34 (c) 0.342
4 1

Solution : (a) 0.04 = 100 = 25

(b) 2.34 = 24 34 _, 342, 17,17
100 100+2 50 50

342 342+2 171

() 0:342= 7000 = 10002 500
Example 9 : Write each of thefollowing asadecimal.
@ 200+30+5+— ﬁ (b) 50 + 100
3 5
(©) 16+ 15* 1000

2 9 1 1
ion : b =23542X—+9X— =
Solution : (8) 200+ 30 + 5+ <+ — +2X - H9X - = 235,29

6 1 1
(b)50+— — =50+1x — +6%x — =50.16

R n e nnnmnny

100 10 100
3.5 3 0 5
+ = et
(© 16+ 10" 1000 =26+ 10700 1000

1 1 1
16+3XE+0 ﬁ+5 m—16305

Example 10 : Write each of the following as a decimal.
(a) Three hundred six and seven-hundredths
(b) Eleven point two threefive
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(c) Nineand twenty five thousandths
Solution : (a) Three hundred six and seven-hundredths

7 1 1
—306+ﬁ —306+O><E +7 % ﬁ_306'07

(b) Eleven point two threefive=11.235

25
(c) Nineand twenty fivethousandths=9+ ——

1000
0 2 5
=9+ —F+—=F+—7-=0,
9 10 100 1000 9.025

25 20 5 _2 5
1000 1000 1000 ~ 100 ' 1000

Since, 25 thousandths =

EXERCISE 8.2

1. Completethetablewiththehelp of these boxesand use decima sto writethe number.
@ (b)

©

Ones Tenths|Hundredths Number

(@
(b)
(©)

2. Writethenumbersgiveninthefollowing placevauetableindecimal form.

Hundreds | Tens Ones | Tenths | Hundredths | Thousandths
1 1 1
100 10 1 i (ﬁ) T

@ 0 0 3 2 5 0

(b) 1 0 2 6 3 0

(© 0 3 0 0 2 5

(d) 2 1 1 9 0 2

G) 0 1 2 2 4 1 173




R n e nnnmnny

MATHEMATICS

3. Writethefollowing decimalsintheplaceva uetable.
(@ 029 (b) 208 (c) 19.60 (d) 148.32 () 200.812
4. Writeeach of thefollowing asdecimals.

4 6 4
20+9+—+ 137+ — —t—t—
@ 10 " 100 ® 100 (C) 100 T 1000

2 6 9
23+—+— 700+20+5+—
C) 1000 © 100

5. Writeeach of thefollowing decimalsinwords.
(@ 0.03 (b) 1.20 (c) 108.56 (d) 10.07 (e) 0.032 (f) 5.008

6. Betweenwhichtwo numbersintenthsplace onthe number linedoeseach of thegiven
number lie?

(@ 006 (b) 045 (c) 019 (d) 066 (6 092 () 0.57
7. Writeasfractionsinlowest terms.

(@0.60 (b) 005 (c)0.75 (d)0.18 (¢ 025 (f) 0.125

(9 0.066

8.4 Comparing Decimals

Canyoutell whichisgreater, 0.07 or 0.1?
Take two pieces of square papers of the same size. Divide them into 100
equal parts. For 0.07 we haveto shade 7 parts out of 100.

1 _ 10
Now, 0.1 = 0~ 100" for 0.1, shade 10 parts out 100.

- 0.1 = —
0.07= 100 10 100

Thismeans0.1>0.07

Let us now compare the numbers 32.55 and 32.5. In this case , we first
compare the whole part. We see that the whole part for both the nunbersis 32
and, hence, equal.

We, however, know that the two numbersare not equal. So, we now compare
thetenth part. Wefind that for 32.55 and 32.5, thetenth part isalso equal, then
we compare the hundredth part.
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Wefind,

5 5 5 0
32.55=32+ 0 + 100 and 32.5=32+ 0 + 100" therefore, 32.55>32.5 as

the hundredth part of 32.55 ismore.
Example 11 : Which isgreater?
(@ 1or0.99 (b) 1.09 or 1.093

0 0 9 9
ion: (@ l=1+—+—; 099=0+—+—
Solution - (a) 10 100" 10 100
The whole part of 1 is greater than that of 0.99.
Therefore, 1 > 0.99

) 1.00=1+ 24 2 4 O yp03=14 04 0 3
10 100 1000 10 100 1000

In this case, the two numbers have same parts upto hundredth.
But the thousandths part of 1.093 is greater than that of 1.09.
Therefore, 1.093 > 1.09.

EXERCISE 8.3

1. Whichisgresater?
(@ 0.30r04 (b) 0.07 or 0.02 (c0 30r0.8 (d 0.50r0.05
(e 1.230r12 (f) 0090r019 (g9 2150r150 (h) 21.431o0r1.490
() 3.30r3.300 (j) 5.64o0r5.603

2. Makefivemoreexamplesand find thegreater number from them.

Try TheseQ 8.5 Using Decimals
(i) Write2rupees5paise
and 2rupees50paise ~ 8.5.1Money
indecimals? We know that 100 paise= Re 1
() Write 20 rupees 1
7paiseand21rupees ~ Therefore, lpaise =Re 100 = Re0.01
75 paisein decimal s?

65
S0, 65 paise = Re 100 = Re 0.65

5
and5paise =Re — =Re0.05

100
What is 105 paise?ItisReland 5 paise= Rs 1.05
175
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8.5.2 Length

M ahesh wanted to measurethe length of his

table top in metres. He had a 50 cm scale.

Hefound that thelength of thetabletop was

156 cm. What will beitslength in metres?
Mahesh knew that

1
1cm —m m or 0.01m

56
Therefore, 56 cm = 100 m=0.56m

Thus, thelength of thetabletopis Tl’y
156 cm = 100 cm + 56 cm 1
=1lm+ 100 m=156m. -
Mahesh also wants to represent
this length pictorially. He took
squared papers of equal size and
divided them into 100 equal parts.
He considered each small square as
one cm.

3.

These O

Canyouwrite4mmin‘cm’ using
decimals?

. Howwill youwrite7cm5Smmin‘cm’

usingdecimas?

Can you now write 52 m as ‘km’
using decimals? How will you
write340mas‘km' usngdecimals?
How will youwrite2008 min‘km’?

100 cm

8.5.3 Weight

56 cm

Nandu bought 500g potatoes, 250g capsicum, ‘
700g onions, 500g tomatoes, 100g ginger and TI’)’ These Q) |
300g radish. What is the total weight of the 1. Can you now write

vegetablesin thebag? L et usadd theweight of all

thevegetablesin the bag.

4569 as ‘kg’ using
decimals?
2. How will you write

500g+250g+700g+500g+100g+300g 2kg9gin‘kg using

=2350¢

decimals?
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Weknow that 1000 g =1kg

1
Therefore, 1g = ng =0.001 kg

Thus, 2350g =2000g+ 3509
2000 350
= kg +
1000 1000
=2kg+ 0.350 kg =2.350 kg
I.e.2350g =2kg350g=2.350kg

kg

Thus, theweight of vegetablesin Nandu’'sbag is2.350 kg.

EXERCISE 84

1. Expressasrupeesusingdecimals.
(@ S5pase (b) 75paise  (c) 20paise
(d) 50 rupees90 paise (e) 725paise
2. Expressasmetresusing decimals.
(@ 15cm (b) 6cm (©) 2m45cm
(d) 9m7cm (e) 419cm
3. Expressascmusingdecimals.
(@ 5mm (b) 60mm () 164mm
(d) 9cm8mm  (¢) 93mm
4. Expressaskmusingdecimals.
(@ 8m (b) 88m (c) 8888 m
(d) 70km5m
5. Expressaskgusingdecimals.
@ 29 (b) 100g (c) 37509
(d) 5kg8g (e) 26kg504g

8.6 Addition of Numbers with Decimals

Do This

Add0.35and 0.42.
Takeasquareand divideit into 100 equal parts. 177
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Mark 0.35in this square by shading
3tenthsand colouring 5 hundredths.
Mark 0.42inthissquare by shading
4 tenthsand colouring 2 hundredths.

Now count the total number of tenthsin the square and I
thetotal number of hundredthsin the square.

Thus, wecan add decimalsinthesame g5

Ones Tenths Hundredths
0 3 5
+ 0 4 2
0 7 7
Therefore, 0.35 + 0.42=0.77 y These

way aswholenumbers. (i) 0.29+0.36 (i) 0.7+0.08
Canyou now add 0.68 and 0.547? (iii) 1.54 + 1.80 (iv) 2.66+ 1.85
Ones Tenths Hundredths
0 6 8
+ 0 5 4
2 2

Thus, 0.68+ 0.54=1.22

Example 12 : Lataspent Rs9.50 for buying apen and Rs 2.50 for one pencil.
How much money did she spend?
Solution : Money spent for pen = Rs9.50
Money spent for pencil = Rs2.50
Total money spent = Rs9.50 + Rs2.50
Total money spent = Rs 12.00

Example 13 : Samsontravelled 5 km 52 m by bus, 2 km 265 m by car and the
rest 1km 30 m hewalked. How much distancedid hetravel inall?

Solution : Distancetravelledby bus= 5km52m = 5.052 km
Distancetravelledbycar = 2km265m = 2.265km
Distancetravelledonfoot = 1km30m = 1.030 km
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Therefore, total distancetravelledis
5.052 km
2.265 km
+ 1.030km
8.347 km

Therefore, total distancetravelled = 8.347 km

Example 14 : Rahul bought 4 kg 90 g of apples, 2 kg 60 g of grapes and
5 kg 300 g of mangoes. Find the total weight of all the fruits he bought.
Solution : Weight of apples = 4kg90g = 4.090kg
Weightof grapes = 2kg60g = 2.060kg
Weight of mangoes = 5kg 3009 5.300 kg
Therefore, the total weight of the fruitsbought is
4.090 kg
2.060 kg
+ 5.300kg
11.450 kg

Total weight of thefruitsbought = 11.450 kg.

EXERCISE 8.5

1. Findthesumineachof thefollowing:
(@ 0.007 + 8.5+ 30.08
(b) 15+ 0.632 + 13.8
(c) 27.076 + 0.55 + 0.004
(d) 25.65 +9.005 + 3.7
(e) 0.75+ 10425+ 2
(f) 280.69 + 25.2 + 38

2. Rashid spent Rs35.75 for Mathsbook and Rs32.60 for Sciencebook. Find thetotal
amount spent by Rashid.

3. Radhika smother gave her Rs10.50 and her father gave her Rs15.80, find thetotal
amount given to Radhikaby the parents.

4. Nasreenbought 3m 20 cmclothfor her shirt and2m5cmclothfor her trouser. Find
thetotal length of cloth bought by her.

5. Nareshwalked 2km 35 minthemorningand 1 km 7 mintheevening. How much 179
distancedidhewakinall?
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6. Sunitatravelled 15km 268 m by bus, 7 km 7 m by car and 500 m onfoot in order to
reach her school. How far isher school from her residence?

7. Ravi purchased 5 kg 400 grice, 2 kg 20 g sugar and 10 kg 850g flour. Find thetotal
weight of hispurchases.

8.7 Subtraction of Decimals

Do This ~+
Subtract 1.32 from 2.58
Thiscan be shown by thetable.
Ones Tenths Hundredths
2 5 8
- 3 2
2 6

Thus, 2.58-1.32=1.26

Therefore, we can say that, subtraction of decimals can be done by
subtracting hundredths from hundredths, tenths from tenths, ones from ones
and so on, just aswe did in addition.

Sometimeswhile subtracting decimal's, we may need to regroup likewedid
inaddition.

Let ussubtract 1.74 from 3.5.
Ones Tenths Hundredths
3 5 0
— 1 7 4
1 7 6
Subtract inthe hundredth place. Tl’y These ()
Can't subtract! 1. Subtract 1.85from5.46;
Solze%olJp 2. Subtract 5.25 from 8.28 ;
23, B0 3. Subtract 0.95 from 2.29:
4. Subtract 2.25 from 5.68.
- 1. 74
1 . 76

Thus,3.5-1.74=1.76



Example 15 : Abhishek had Rs 7.45. He bought toffees for Rs 5.30. Find the
balance amount | eft with Abhishek.
Solution : Total amount of money = Rs7.45

Amount spent ontoffees = Rs5.30

Balanceamount of money = Rs7.45-Rs5.30=Rs2.15
Example 16 : Urmila s school isat adistance of 5 km 350 m from her house.

Shetravels1 km 70 monfoot and therest by bus. How much distance does she
travel by bus?

Solution : Total distance of school from the house = 5.350 km
Distance travelled on foot = 1.070 km
Therefore, distance travelled by bus = 5.350 km —1.070 km
= 4.280 km
Thus, distance travelled by bus = 4.280kmor4km280m

Example 17 : Kanchan bought a watermelon weighing 5 kg 200 g. Out of
thisshegave 2 kg 750 g to her neighbour. What isthe weight of the watermelon
left with Ruby?

Solution : Total weight of thewatermelon = 5.200 kg
Watermelon given to the neighbour = 2.750 kg
Therefore, weight of the remaining watermelon
= 5.200kg—2.750kg =2.450kg

EXERCISE 8.6

1. Subtract:
(@ Rs18.25fromRs20.75
(b) 202.54mfrom250m
(c) Rs5.36fromRs8.40
(d) 2.051 kmfrom5.206 km
(e) 0.314kgfrom2.107 kg
2. Findthevaueof :
(@ 9.756 - 6.28
(b) 21.05-15.27
(c) 185-6.79
(d) 11.6—9.847

DEcCIMALS
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. Tinahad 20m 5 cmlong cloth. Shecuts4 m 50 cm length

. Namitatravels20km 50 m every day. Out of thisshetravels

. Oneblock divided into 100 equal partsmeanseach partis (

. Raju bought abook for Rs 35.65. He gave Rs 50 to the shopkeeper. How much

money did he get back from the shopkeeper?

. Rani had Rs 18.50. She bought oneice-creamfor Rs 11.75. How much money does

shehavenow?
of clothfromthisfor making acurtain. How much clothis

left with her?

10 km 200 m by bus and the rest by auto. How much
distance does shetravel by auto?

_:3:?\\

"m;%\

. Aakash bought vegetablesweighing 10 kg. Out of this, 3kg 500 gisonions, 2 kg 759

Istomatoes and therest is potatoes. What istheweight of the potatoes?

What have we discussed?

. Tounderstand the partsof onewhole (i.e. aunit) we represent aunit by ablock. One

1
block divided into 10 equal partsmeanseach part |s (onetenth) of aunit. It can

bewritten as 0.1 in decimal notation. The dot repreﬁents the decimal point and it
comes between the units place and the tenths place.

. Every fraction with denominator 10 can bewritten in decimal notation and vice-versa.

100) (one-hundredth) of

aunit. It can bewritten as0.01 in decimal notation.

. Every fraction with denominator 100 can be written in decimal notation and

vice-versa

. Intheplacevauetable, aswego fromIeft to theright, the multiplying factor becomes

10 — of thepreviousfactor.



1
Theplaceva uetablecan befurther extended from hundredthsto m of hundredths
L
1000
. All decimascan aso berepresented on anumber line.
. Every decimal can bewritten asafraction.

. Any two decima numberscan be compared among themsel ves. The comparison can
start with the whole part. If the whole parts are equal then the tenth parts can be
compared and so on.

. Decimalsareused in many waysin our lives. For example, in representing units of
money, length and weight.

I.e. thousandths( ), whichiswritten as0.001 in decimal notation.

DEcCIMALS




Data Handling

Chapter 9

Introduction

You must have observed your teacher recording the attendance of studentsin
your class everyday, or recording marks obtained by you after every test or
examination. Similarly, you must have aso seen a cricket score board. Two
score boards have beenillustrated here:

Name of the bowlers| Overs | Maiden overs | Runsgiven | Wicketstaken
A 10 2 40 3
B 10 1 30 2
© 10 2 20 1
D 10 1 50 4
Name of the batsmen Runs Balls faced Time(inmin.)
E 45 62 75
F 55 70 81
G 37 53 67
H 2 4 55

You know that in agame of cricket the information recorded isnot ssimply
about who won and who lost. In the score board, you will aso find some
equally important information about the game. For instance, you may find

out the time taken and number of balls faced by the highest run-scorer.
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Similarly, inyour day to day life, you must have seen several kindsof tables

consisting of numbers, figures, names etc.

Thesetablesprovide ‘Data . A dataisa collection of numbers gathered to

give some information.

9.2 Recording Data

Let us take an example of a class which is preparing to go for apicnic. The
teacher asked the students to give their choice of fruits out of banana, apple,
orange or guava. Umaisasked to preparethelist. She prepared alist of all the
children and wrote the choice of fruit against each name. Thislist would help

the teacher to distribute fruits according to the choice.

Raghav — Banana Bhawana —
Preeti — Apple Manoj —
Amar — Guava Donald —
Fatima — Orange Maria —
Amita — Apple Uma —
Raman — Banana Akhtar —
Radha — Orange Ritu —
Farida — Guava Sama —
Anuradha — Banana Kavita —
Rati — Banana Javed =

Apple
Banana
Apple
Banana
Orange
Guava
Apple
Banana
Guava

Banana

If theteacher wantsto know the number of bananasrequired
for the class, she hasto read the namesin the list one by one
and count the total number of bananas required. To know the
number of apples, guavas and oranges seperately she hasto
repeat the same processfor each of thesefruits. How tedious
and timeconsumingitis! It might become moretediousif the
list has, say, 50 students.

So, Umawrites only the names of these fruits one by one
like, banana, apple, guava, orange, apple, banana, orange, guava,
banana, banana, apple, banana, apple, banana, orange, guava,
apple, banana, guava, banana.

Do you think this makes the teacher’s work easier? She
still has to count the fruits in the list one by one as she did
earlier.

Samahasanother idea. She makesfour squareson thefloor.
Every squareis kept for fruit of one kind only. She asks the
students to put one pebble in the square which matches their

Orange

Apple
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choices. i.e. astudent opting for banana will put a pebble in the ¢
square marked for bananaand so on.

By counting the pebblesin each square, SAlmacanquicklytell o o
the number of each kind of fruit required. She can get therequired
information quickly by systematically placing the pebbles in  Guava
different squares.

Try to performthisactivity for 40 students and with names of any four fruits.
Instead of pebblesyou can aso use bottle caps or some other token.

9.3 Organisation of Data

To get the same information which Salma got, Ronald needs only apen and a
paper. He does not need pebbles. He also does not ask students to come and
place the pebbles. He preparesthe following table.

Banana YV S
Orange VA4

Apple v/
Guava vV

~ O w00

Do you understand Ronald’stable?

What does one (v') mark indicate?

Four students preferred guava. How many (v') marksarethere against guava?

How many students were there in the class? Find all this information.

Discuss about these methods. Which is the best? Why? Which method is
more useful when information from a much larger datais required?

Example 1 : A teacher wants to know the choice of food of each student as
part of the mid-day meal programme. The teacher assigns the task of
collecting this information to Maria. Maria does so using a paper and a
pencil. After arranging the choices in a column, she puts against a choice of
food one (|) mark for every student making that choice.

Choice Number of students

Riceonly [ECCEEEEEEEEEEEE

Chapati only [LCCEEEEEEET
Both rice and chapati A
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Umesh, after seeing thetable suggested abetter method to count the students.
He asked Mariato organisethemarks(|) inagroup of ten as shown below :

Choice Tally marks Number of sudents

Riceonly m 17
Chapati only 1 13
Both riceand chapati 20

Rajan madeit simpler by asking her to make groups of fiveinstead of ten, as
shown below :

Choice Tally marks Number of
students

Riceonly I 17
Chapti only 1| 13
Both riceand chapati @ 20

Teacher suggested that the fifth mark in agroup of five marks should be
used as a cross, as shown by ‘M ’. These are tally marks. Thus, ™ ||
shows the count to be five plus two (i.e. seven) and M ™4 shows five
plusfive(i.e. ten).

With this, the tablelookslike:

Choice Tally marks Number of students
Riceonly ) U SR SUR T 17
Chapati only XU VTN 13
Bothriceandchapati | TNy NJ TN TN 20

Example 2 : Ektais asked to collect datafor size of shoes of studentsin her
ClassVI. Her finding are recorded in the manner shown below :

5 4 7 5 6 7 6 5 6 6 5

4 5 6 8 7 4 6 5 6 4 6
5 7 6 7 S5 7 6 4 8 7
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Javed wanted to know (i) the size of shoesworn by the maximum number of
students. (ii) the size of shoesworn by the minimum number of students. Can
you find thisinformation?

Ektaprepared atable using tally marks.

Shoe size Tally marks Number of students
4 MY 5
S M 8
6 M N 10
7 M 7
8 i 2

Now the questions asked earlier could be answered easily.
You may also do some such activity inyour classusing tally marks.

Do This ~<

1. Collect information regarding the number of family members of your
classmates and represent it in the form of atable. Find to which category
most students belong.

Number of family Tally marksmembers Number of students
members with that many
family members

Makeatable and enter the datausing tally marks. Find the number that appeared

(8 theminimum number of times?  (b) the maximum number of times?
(c) same number of times?

9.4 Pictograph

A cupboard hasfive S Number of books
compartments. In
each compartment a
row of books is
arranged.

The details are
indicated in the
adjoining table:
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Which row hasthegreatest number of books?\Which row hastheleast number
of books?1sthere any row which does not have books?
You can answer these questions by just studying the diagram. The picture
visualy helps you to understand the data. It is a pictograph.
A pictograph represents data through pictures of objects. It helps
answer the questionson thedata at a glance.

Do This

Pictographs are often used by dailies and
magazinesto attract readers attention.

Collect one or two such published pictographs
and display them in your class. Try to understand
what they say.

It requires some practice to understand the
information given by apictograph.

9.5 Interpretation of a Pictograph

Example 3 : The following pictograph shows the number of absenteesin a
class of 30 students during the previousweek :

Days Number of absentees %7 - 1 Absentee
Monda ) £ G o) £
Y Gl Ol &l &l
Tuesda ..4F:;>_§-; "@;-“--\" "@;-“--\" ..4F:;>‘
Y Gl & T
) o)
Wednesday Sx R
Thursday
Friday B
P N P Bt Bt N
r R B Y Y Y Y Y
Saturday SEYESEYERY R E @

(@ Onwhichday werethe maximum number of students absent?
(b) Whichday had full attendance?
(c) What wasthetotal number of absenteesin that week?

Solution : (&) Maximum absentees were on saturday. (There are 8 picturesin
therow for saturday; on all other days, the number of picturesareless).

(b) Against thursday, thereisno picture, i.e. no oneisabsent. Thus, on that day
the class had full attendance.

(c) There are 20 picturesin all. So, the total number of absentees in that m

week was 20.
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Example4 : Thecoloursof fridges preferred by peoplelivinginalocality are
shown by thefollowing pictograph :

Colours  Number of people ¥ - 10 People

Bue ¥ ¥ ¢ ¢ ¢
Green %%%

Rd ¥ ¢ %9 ¢4
White ¥ ¢

(& Findthe number of people preferring blue colour.
(b) How many peopleliked red colour?

Solution : (@) Blue colour is preferred by 40 people.
} [ & =10, s04 picturesindicate 4 x 10 people].

| (b) Deciding the number of peopleliking red colour needs more care.
. For 5 complete pictures, we get 5 x 10 = 50 people.

For the last incompl ete picture, we may roughly takeit asb.
So, number of people preferring red colour is nearly 55.

|
|
| Think, discussand write
: In the above example, the number of people who like Red colour wastaken as
|
1
j

50 + 5. If your friend wishesto takeit as50 + 8, isit acceptable?

Example5: A survey was carried out on 30 students of class VI in a school.
Data about the different modes of transport used by them to travel to school
was displayed as pictograph.

What can you conclude from the pictograph?

TET TIETT T
HALHEH 1 HEll

= Modesof travelling  Number of students ©) -1 Student
-] Private car @ @ @ @
= Public bus OO0

School bus @@@@@@@@@@@
Cycle © OO
Walking @ @ @ @@ @ @
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Solution : From the pictograph we find that:
(& Thenumber of studentscoming by private car is4.

(b) Maximum number of students use the school bus. This is the most

popular way.
(c) Cycleisused by only three students.

(d) Thenumber of studentsusing the other modes can be similarly found.

Example 6 : Following is the pictograph of the number of wrist watches
manufactured by afactory in aparticular week.

Days Number of wrist watches
manufactured

Monday
Tuesday Q0000 Q Q¢
Wednesty 0 Q0 Q0 D¢
Thursday 200Q
Friday
Saturday Q2 QaQ ¢

-100 Wrist watches

(& Onwhichday weretheleast number of wrist watches manufactured?

(b) On which day were the maximum number of wrist watches
manufactured?

(c) Findout the approximate number of wrist watches manufacturedin the
particular week?

We can completethefollowing table and find the answers.

Days Number of wrist watchesmanufactured

Monday 600
Tuesday Morethan 700 and lessthan 800
Wednesday | s
Thursday |
Friday |
Saturday |
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EXERCISE 9.1

1. InaMathematicstest, thefollowing markswere obtained by 40 students. Arrange
thesemarksinatableusingtally marks.

N N Ao
hw o
oo U1 W
o h W N
© NN O
o © kUl
N © o v
SIS NG N
o 0 N b
oo ~N N

!
11 HHIEL

(@ Find how many students obtained marksequal to or morethan 7.
(b) How many students obtained marksbelow 47?
2. Followingisthe choiceof sweetsof 30 studentsof ClassVI.

= Ladoo, Barfi, Ladoo, Jaebi, Ladoo, Rasgulla, Jalebi, Ladoo, Barfi, Rasgulla, Ladoo,
fi Jalebi, Jalebi, Rasgulla, Ladoo, Rasgulla, Jalebi, Ladoo, Rasgulla, Ladoo, Ladoo,
|

T HALEH f| 1

Barfi, Rasgulla, Rasgulla, Jalebi, Rasgulla, Ladoo, Rasgulla, Jalebi, Ladoo.
(@ Arrangethenamesof swesetsinatableusing tally marks.

Make atableand enter the datausing tally marks. Find the number that appeared.
(& Theminimum number of times (b) Themaximum number of times
(c) Findthosenumbersthat appear an equal number of times.
4. Following pictograph showsthe number of tractorsinfivevillages.

i (b) Which sweet ispreferred by most of the students?
f 3. Catherine threw a dice 40 times and noted the number appearing each time as
= shown below :
= 1 3 5 6 6 3 5 4 1 6
- 2 5 3 4 6 1 5 5 6 1
1 2 2 3 5 2 4 5 5 6
= 5 1 6 2 3 5 2 4 1 5
|
|
|

E Viilages ~ Number of tractors &% - 1 Tractor

s g% 0% 0% 0 0% 0%

Village B

@
Village C @:-'6‘-
&

Village D

Village E
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Observethe pictograph and answer thefollowing questions.
(i) Whichvillagehasthe minimum number of tractors?
(i) Whichvillagehasthemaximum number of tractors?
(i) How many moretractorsvillage C hasascomparedtovillage B.
(iv) Whatisthetotal number of tractorsinal thefivevillages?
5. Thenumber of girl sSudentsin each classof aco-educationa middleschool isdepicted
by the pictograph:

Classes  Number of girl students - 4 Girls
:

. ¥

m

v ¥

v ¥t Ok

VI
vII
VIII 'S I ¢

Observethispictograph and answer thefollowing questions:
(& Which classhastheminimum number of girl students?
(b) Isthenumber of girlsin Class VI lessthanthe number of girlsin ClassV?
() How many girlsarethereinClassV11?
6. Thesaeof eectric bulbson different daysof aweek isshown below :

Days Number of electric bulbs @ - 2 Bulbs

R -Y-X-X-X-X

ey BABEHED S

Wednesday By B & B

iy & BB B B

XYY XXX

sy B B & B

iy BOOBOBEEB CE
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What can we concludefrom the said pictograph?
7. Inavillagesix fruit merchantssold thefoll owing number of fruit basketsinaparticular
Season:

Name of Number of o)

fruit merchants fruit baskets Y
Rahim

- 100 Fruit baskets

Lakhanpal

Anwar

Martin

Ranjit Singh

Joseph

Observethispictograph and answer thefollowing questions:
(@ Which merchant sold the maximum number of baskets?
(b) How many fruit basketswere sold by Anwar?

(¢) Themerchantswho havesold 600 or morenumber of basketsare planning to buy
agodown for the next season. Can you namethem?

9.6 Drawing a Pictograph

Drawing apictographisinteresting. But sometimes, asymbol like (which
was used in one of the previous examples) may represent multiple units and

may bedifficult to draw. Instead of it we can usesmpler symbols. If ¢ represents
say 5 students, how will you represent, say, 4 or 3 students?

We can solve such asituation by making an assumption that —
< represents 5 students, ¥ represents 4 students,

¥ represents 3 students, ¥ represents 2 students, ¢ represents 1 student, and
then start the task of representation.

Example 7 : Thefollowing are the details of number of students present in a
classof 30 during aweek. Represent it by a pictograph.

Days Number of studentspresent
Monday 24
Tuesday 26

Wednesday 28
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Thursday 30
Friday 29
Saturday 22

Solution : With the assumptionswe have made earlier,
24 may berepresentedby ¥ ¥ ¢ ¢ ¢
26 may berepresentedby ¥ ¥ ¥ ¥ € Yandsoon.

Thus, the pictograph would be

Days Number of studentspresent
Monday Y988 %

Tuesday FXXEXQ
Wednesday $YYERY
Thursday $9Y8e £¥%

Friday $YYe &9
Saturday YL@

We had some sort of agreement over how to represent ‘less than 5’ by a
picture. Such a sort of splitting the pictures may not be always possible. In
such cases what shall we do?

Study the following example.

Example 8 : The following are the number of electric bulbs purchased for a
lodging house during the first four months of ayear.

Months Number of bulbs
January 20
February 26
March 30
April 34

Represent the detail s by a pictograph.
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Solution : Picturising for January and Marchis  Let (B) represent 10 bulbs.
not difficult. But representing 26 and 34 with the

picturesis not easy. January  (B) B

We may round off 26 to nearest 5i.e. to 25
and 34 to 35. Wethen show two and ahalf bulbs February @ @ @
for February and three and ahalf for April. March @ @ @

| ]' EXERCISE 9.2 it 5HEE

1. Tota number of animasinfivevillagesareasfollows:

Village A 80 VillageB  : 120
VillageC 90 VillegeD @ 40
VillageE 60

Prepare a pictograph of these animalsusing one symbol ¢X) to represent 10 animals
and answer thefollowing questions:

!

] (8 How many symbolsrepresent animalsof villageE?

; (b) Whichvillage hasthe maximum number of animals?

! (¢) Whichvillagehasmoreanimals: villageA or village C?

; 2. Tota number of studentsof aschool indifferent yearsisshowninthefollowing table
!

J

|

|

i

TTHTETET

. Years Number of students
1996 400
1998 535

2000 472

2002 600

: 2004 623

A. Prepareapictograph of studentsusing one symbol % to represent 100 studentsand
answer thefollowing questions:
(8 How many symbolsrepresent total number of studentsintheyear 20027

- 7."‘-’! (b) How many symbolsrepresent total number of studentsfor theyear 19987

| B. Prepareancther pictograph of studentsusing any other symbol each representing 50
= students. Which pictograph doyou find moreinformative?

9.7 A Bar Graph

Representing data by pictographisnot only time consuming but at timesdifficult
too. Let us see some other way of representing data visually. Bars of uniform
width can bedrawn horizontally or vertically with equal spacing between them
and then the length of each bar represents the given number. Such method of
representing datais called abar diagram or abar graph.
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9.7.1 Interpretation of abar graph

Let uslook at the example of vehicular traffic at abusy road crossing in Delhi,
whichwas studied by thetraffic policeon aparticular day. Thenumber of vehicles
passing through the crossing every hour from 6 am. to 12.00 noonisshownin
the bar graph. One unit of length standsfor 100 vehicles.

Thegede]s1 unitlength equa to 100
veides
.e. Lunitlength =100 vehicles

Time intervas

Number of vehicles

We can see that maximum traffic is shown by the longest bar (i.e. 1200
vehicles) for the time interval 7-8 am. The second longer bar isfor 8-9 am.
Similarly, minimum traffic is shown by the smallest bar (i.e. 100 vehicles) for
thetimeinterval 6-7 am. The bar just longer than the smallest bar is between
11am. - 12 noon. 1 unitlength=10crores

The total traffic during 1o 4 02
the two peak hours 100 —

(8.00-10.00 am) as shown 90 84
by the two long barsis & 80 -
1000+900= 1900 vehicles. & 70 68
If the numbers in the & 0 >4
dataarelarge, thenyoumay & 4513 1 4 44
need a different scale. § 30
For example, take the case 20 -
of the growth of the 10 —

population of India. The
numbers are in crores. So,
if you take 1 unit length to

1951
1961
1971
1981
1991
2001

197
Years
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be one person, drawing the bars will not be possible. Therefore, choose the
scale as 1 unit to represents 10 crores. The bar graph for this caseisshownin

thefigure.
So, the bar of length 5 units represents 50 crores and of 8 units represents
80 crores.
| Example 9 : Read the 80 1 unit length = 10 students
] adjoining bar graph o 70 -
. = showing the number of T 60
studentsinaparticular 2
g class of aschooal. s 207
1= Answer the & 40
= following questions: £ 30
(@ What is the < 29
= scale of this 0
3 grgph?

(b) How many new
students are added
= every year? Years

(c) Isthe number of studentsin the year 2003 twice that in the year 2000?

2000
2001
2002
2003

Solution : (a) Thescaleis 1 unit length equals 10 students.

!
|
=
! Try (b) and (c) for yourself.
EXERCISE 9.3
- 1. The bar graph given 1 unit length = 5 thousand tonnes
= alongside shows the
B amount of wheat purchased
= . & 30
T by government duringthe 8
= year 1998-2002. § 25 -
= Readthebargrgphand 2, _
- write down  your é
= observations Inwhichyer 8 15 -
was E 10 —
() thewheat production g
maximum? £ 57
(b) thewheat production > 0 -—— e
minimum? % % § § §

Years
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2. Observethisbar graphwhichisshowing the sale of shirtsin aready made shop from
Monday to Saturday.

Lunitlength=5shirts

Saturday

Friday

% Thursday
@)

Wednesday

Tuesday

Monday

1 1 T 1 T T T T T T T 1
0 5 10 15 20 25 30 35 40 45 50 55 60 65

Number of shirts sold
Now answer thefollowing questions:
(8 What information doestheabove bar graph give?
(b) What isthescalechosen onthe horizontal line representing number of shirts?
(c) Onwhichday werethe maximum number of shirtssold?How many shirtswere
sold onthat day?
(d) Onwhichday weretheminimum number of shirtssold?
() How many shirtswere sold on Thursday?

3. Observe this bar graph
which shows the marks
obtained by Aziz in
half-yearly examination lunitlength=10m
in different subjects.
Answer the given
guestions.

(8 What information
does the bar graph
give?

(b) Namethesubjectin
whichAziz scored
maximum marks.

() Namethesubjectin

minimum marks.

Marks
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(d) Statethename of the subjectsand marksobtained in each of them.

9.7.2 Drawingabar graph

Recall the examplewhere Ronald (section 9.3) had prepared atabl e representing
choice of fruitsmade by his classmates. L et usdraw abar graph for thisdata.

Nameof fruits Banana Orange Apple Guava
Number of students 8 3 5 4

First of all draw a horizontal
line and a vertical line. On the
horizontal linewewill draw bars

representing each fruit and on 10 1 unit length = 1 student
vertical line we will write o]
numeralsrepresenting number of g
students. E
L et uschooseascale. It means é 6
we first decide how many 5 5-
students will be represented by 8 4
unit length of abar. E 3
Here, wetake 1unitlengthto =~ 2 | & o | s
represent 1 student only. 1 lgl & |B] |E
We get abar graph asshownin Fraits
adjoining figure.

Example 10 : Following table showsthe monthly expenditure of Imran’sfamily
onvariousitems.

[tems Expenditure(in Rs)
House rent 3000
Food 3400
Education 800
Electricity 400
Transport 600
Miscellaneous 1200

To represent thisdatain the form of abar diagram, here are the steps.

(a) Draw two perpendicular lines, one vertical and one horizontal.

(b) Along the horizontal line, mark the‘items’ and along the vertical line, mark
the corresponding expenditure.
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(c) Takebarsof samewidth keeping uniform gap between them.
(d) Choosesuitablescaleaongthevertical line. Let 1 unit length = Rs200 and
then mark the corresponding val ues.

Calculate the heights of the barsfor variousitems as shown below.
Houserent : 3000 + 200 = 15units

Food 3400 + 200 = 17units

Education > 800 + 200 = 4units

Electricity : 400 + 200 = 2units

Transport > 600 + 200 = 3units
Miscellaneous: 1200 + 200 = 6units

3600
3400
3200
3000
2800
2600
2400
2200
2000
1800
1600
1400
1200
1000

800

600

400

200

1 unit length = 200 rupees

Expenditure (in Rs)

House rent
Education
Electricity
Transport
Miscellaneous

Food

Items
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Same data can be represented by interchanging positions of items and

expenditure as shown below :
Miscellaneous 1 unit length = 200 rupees
Transport
é Electricity
Education
Food
House rent
T T T T T T T T T T T T T T T T
oo SESESEESSEESEES
SC2LOATOX0OANT OO A T O
A<t O 0 — o~ — = — AN AN NN N
Expenditure (in Rs)
Do This ~<
1. Along with your friends, think of five more situations where we can

have data.
For thisdata, construct the tables and represent them using bar graphs.

EXERCISE 9.4

1. A survey of 120 school studentswasdoneto find which activity they prefer
to do intheir freetime.

Preferred activity Number of students
Paying 45
Reading story books 30
Watching TV 20
Listening to music 10
Painting 15

Draw a bar graph to illustrate the above data taking scale of 1 unit
length = 5 students.

Which activity ispreferred by most of the students other than playing?
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2. Thenumber of Mathematicsbooks sold by ashopkeeper on six consecutive
daysisshown below :

Days Sunday | Monday | Tuesday | Wednesday | Thursday | Friday

Number of
books sold 65 40 30 50 20 70

Draw abar graph to represent the above information choosing the scal e of
your choice.

3. Following table showsthe number of bicycles manufactured in afactory during
theyears 1998 to 2002. Illustrate this data using a bar graph. Choose a scal e of
your choice.

Years Number of bicyclesmanufactured
1998 800
1999 600
2000 900
2001 1100
2002 1200

(@ Inwhichyear werethe maximum number of bicyclesmanufactured?

(b) Inwhichyear weretheminimum number of bicyclesmanufactured?
4. Number of personsinvariousagegroupsinatownisgiveninthefollowingtable.

Age group | 1-14 15-29 30-44 4559 |60-74 | 75 and above

Number of | 2lakhs 1lakh 1lakh 1lakh 80 40
persons 60 thousands| 20 thousands | 20 thousands thousands

Draw abar grgphto represent theaboveinformation and answer thefollowing questions.
(take 1 unit length = 20 thousands)

(& Whichtwo agegroupshave same population?

(b) All personsintheagegroup of 60 and abovearecdled senior citizens. How many
senior citizensarethereinthetown?
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What have we discussed?

Wehave seen that dataisacollection of numbersgathered to give someinformation.

To get aparticular information from the given dataquickly, the datacan bearranged
inatabular formusing tally marks.

Welearnt how apictograph representsdatain theform of pictures, objectsor parts
of objects. We have also seen how to interpret apictograph and answer therel ated
questions. We have drawn pictographs using symbol sto represent acertain number
of itemsor things. For example, === =100 books.

We have discussed how to represent data by using abar diagram or abar graph. In
abar graph, barsof uniformwidth are drawn horizontally or vertically with equal
spacing between them. Thelength of each bar givestherequired information.

To do this we also discussed the process of choosing a scale for the graph.
For example, 1 unit = 100 students. We have also practised reading a given bar
graph. We have seen how interpretationsfrom the same can be made.
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Introduction

When we talk about some plane figures as shown below we think of their
regions and their boundaries. We need some measures to compare them. We
look into these now.

10.2 Perimeter

Look &t thefollowing figures (Fig. 10.1). You can makethem with awire or asring.
If you start from the point Sin each case and move along the line segments
then you again reach the point S. You have made a complete round of the

fc

(a) (b)
Fig 10.1
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shapein each case (a), (b) & (c). The distance covered isequal to the length of
wire used to draw the figure.

This distance is known as the perimeter of the closed figure. It is the
length of the wire needed to form the figures.

The idea of perimeter iswidely used in our daily life.

e A farmer who wants to fence his field.
e An engineer who plans to build a compound wall on all sides of a house.
e A person preparing a track to conduct sports.

All these people use the idea of ‘perimeter’.

Give five examples of situations where you need to know the perimeter.

Perimeter isthedistance cover ed along the boundary forming a closed
figure when you go round the figure once.

[
1

L
LRy R AR LR AR R nnR R R ERARRR G R AR RN EVANRRARNRN AR

&

1

T |

Try These Q)

1. Measure and write the length of the four sides of the top of your

1 study table. A B
= AB= __ cm D c
BC= __ cm
] CD= ___ om
DA= __ cm

Now, the sum of the lengths of the four sides
=AB+BC+CD + DA
=_ctm+__cm+__cm+___cm

= cm

What is the perimeter?

2. Measure and write the lengths of the four sides of a page of your
notebook. The sum of the lengths of the four sides
=AB +BC+CD + DA
=_ctm+__cm+__cm+___cm
= cm
What is the perimeter of the page?

3. Meera went to a park 150 m long and 80 m wide. She took one
complete round on its boundary. What is the distance covered by
her?
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4. Find the perimeter of the following figures:

A 40 cm B
Perimeter = AB + BC + CD + DA
@ = g = + + + + +
g = -
D 40 cm C
A 5 cm B
Perimeter = AB + BC+ CD + DA
o 5 = + + +
U : -t
E— ,|.:' ===
f [
|| - |
A 1 cm B i {
" It
s < Perimeter = AB + BC + CD + DE | l
LT . + EF + FG + GH +HI ! ,
K cm cm
L c . +1J+ K + KL + LA [ 8 a9
© § I g = 4+ + 4+ 4+ o+ e
J 3cem 3em  E _t_+t__+ +
2 g =
H 1 cm G
A 100 m B _
Perimeter = AB + BC+ CD + DE + EF
y +FA
(d) 2 % = _+ + + + +
E 2 =
F 60m I
(O
% ~
D 90m -
So, how will you find the perimeter of any closed figure made up entirely
of line segments? Simply find the sum of the lengths of al the sides (which
are line segments). 507
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10.2.1 Perimeter of a rectangle A 15¢m B
Let us consider a rectangle ABCD (Fig 10.2)

whose length and breadth are 15 cmand 9 cm ¢ 5

respectively. What will be its perimeter? >
Perimeter of the rectangle = Sum of the

D 15¢cm C

lengths of its four sides.

Hence, from the said example, we notice that

Perimeter of arectangle = length + breadth + length + breadth
I.e. Perimeter of arectangle = 2 x (length + breadth)

Let us now see practical applications of thisidea:

Example 1 : Shabanawantsto put alace border al around arectangular table
cover (Fig 10.3), 3mlong and 2 m wide. Find the length of the lace required
by Shabana.

Solution : Length of the rectangular table cover =3 m

Breadth of the rectangular tablecover=2m

Shabana wants to put a lace border al around the = “ =« .« * '

table cover. Therefore, the length of the lace required

will be equal to the perimeter of the rectangular table
cover.

= Fig 10.2
SE e =AB +BC+CD + DA
=1 opposite sides of a =AB +BC+AB +BC
o =i rectangle are equal
.= SOAB = CD, =2xAB+2xBC
E s . =2x(AB+BC)
-~ = of B =2x(15cm + 9cm)
» E ol = 2 x (24cm)
E =48 cm
= Try These O
a 'E Find the perimeter of the following rectangles:
T E Length of | Breadth of | Perimeter by adding Perimeter by
o rectangle rectangle all the sides 2 x (Length + Breadth)
= 25¢cm 12 cm =25cm+12cm =2x%x(25cm+ 12 cm)
= +25cm+ 12 cm =2 x (37 cm)
= =74cm =74cm
= 0.5m 0.25m
= 18cm 15cm
£ 10.5¢cm 85cm

Fig 10.3
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Now, perimeter of the rectangular table cover
=2 x (length+ breadth) =2x (3m+2m)=2x5m=10m
S0, length of the lace required is 10 m.

Example 2 : An athlete takes 10 rounds of arectangular park, 50 m long and
25 m wide. Find the total distance covered by him.

Solution : Length of the rectangular park = 50 m
Breadth of the rectangular park =25 m

Total distance covered by the athlete in one round will be the perimeter of
the park.

Now, perimeter of the rectangular park

= 2 x (length + breadth)= 2 x (50 m + 25 m)

=2x75m=150m

S0, the distance covered by the athlete in one round is 150 m.

Therefore, distance covered in 10 rounds = 10 x 150 m = 1500m

The total distance covered by the athlete is 1500 m.

Example 3 : Find the perimeter of a rectangle whose length and breadth are
150 cm and 1 m respectively.

Solution : Length = 150 cm
Breadth = 1m =100 cm
Perimeter of the rectangle
= 2 x (length + breadth)
=2 % (150 cm + 100 cm)
=2x (250 cm) =500cm=5m 150 em

Example4: Afarmer hasarectangular field
of length and breadth 240 m and 180 m
respectively. He wants to fence it with 3
rounds of rope as shown in figure 10.4.
What isthetotal length of rope he must use?

150 cm

1m
w

Solution : The farmer has to cover three
times the perimeter of that field. Therefore,
total length of rope required is thrice its perimeter.

Perimeter of thefield =2 x (length + breadth)
=2 x (240 m + 180 m)
=2x420m=840m

Total length of rope required =3 x 840 m=2520 m

Fig 10.4

209
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Example 5 : Find the cost of fencing a rectangular park of length 250 m and
breadth 175 m at the rate of Rs 12 per metre.
Solution : Length of the rectangular park = 250 m
Breadth of the rectangular park = 175 m
To calculate the cost of fencing we require perimeter.
Perimeter of the rectangle = 2 x (length + breadth)
=2x%x(250m+ 175m)
=2x%(425m) =850 m
Cost of fencing 1m of park =Rs12
Therefore, the total cost of fencing the park
= Rs 12 x 850 = Rs 10200

|
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10.2.2 Perimeter of regular shapes

Consider this example.

Biswamitra wants to put coloured tape al around a
square picture (Fig 10.5) of side 1m as shown. What will be
the length of the coloured tape he requires? 8

Since Biswamitra wants to put the coloured tape all
around the square picture, he needs to find the perimeter
of the picture frame. Lm

Thus, the length of the tape required Fig 105

= Perimeter of square=1m+1m+1m+1m=4m

Now, we know that al the four sides of a square are equal, therefore, in
place of adding it four times, we can multiply the length of one side by 4.
Thus, the length of thetaperequired=4x1m=4m
From this example, we see that
Perimeter of a square = 4 x length of a side
Draw more such sguares and find the perimeters.

Now, look at equilateral triangle (Fig 10.6) with each side IS
equal to 4 cm. Can we find its perimeter? » %,
Perimeter of this equilateral triangle = 4+ 4+ 4 cm

=3x4cm=12cm Tom
So, we find that Fig 10.6

1m

w

Perimeter of an equilateral triangle = 3 x length of a side

What is similar between asquare and an equilateral triangle? They arefigures
having all the sides of equal length and all the angles of equal measure. Such




Try These Q) figures are known as regular closed figures. Thus, a
Find various square and an equilateral triangle are regular closed
objects from your figures.
surroundings which You found that,
have regular shapes Perimeter of a square = 4 x |length of one side
and find their Perimeter of an equilateral triangle = 3 x length
perimeters. of one side

So, what will be the perimeter of a regular
pentagon?

A regular pentagon has five equal sides.

Therefore, perimeter of a regular pentagon = 5 x length of one side and
the perimeter of a regular hexagon will be and of an octagon will
be .

Example 6 : Find the distance travelled by Shainaif she takes three rounds of
asquare park of side 70 m.

Solution : Perimeter of the square park = 4 x lengthof asde=4x70m=280m

Distance covered in one round = 280 m e
Therefore, distancetravelledinthreerounds=3x280m=840m 7
Example 7 : Pinky runs around asquare field of side 75 m, Bob | '
runs around a rectangular field with length 160 m and breadth - _;u.

105 m. Who covers more distance and by how much?

- .

Solution : Distance covered by Pinky in oneround = Perimeter of thesquare
=4 x length of aside
=4x75m=300m

Distance covered by Bob in oneround = Perimeter of therectangle
= 2 x (length + breadth)
=2 % (160 m + 105 m)
=2x265m=530m
Difference in the distance covered =530 m—300 m=230m.
Therefore, Bob covers more distance by 230 m.

Example 8 : Find the perimeter of a regular pentagon with each side
measuring 3 cm.

Solution : Thisregular closed figure has 5 sides, each with alength of 3 cm.
Thus, we get
Perimeter of the regular pentagon =5 x 3cm=15cm

Example9: The perimeter of aregular hexagonis 18 cm. How longisitsone
side?

MENSURATION
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Solution : Perimeter = 18 cm

A regular hexagon has 6 sides, so we can divide
the perimeter by 6 to get the length of one side. =
One side of the hexagon =18 cm+ 6=3cm H_:,{ ,ﬁﬂ
Therefore, length of each side of the regular /77— "
hexagon is 3 cm. i —

EXERCISE 10.1

1. Find the perimeter of each of the following figures:

15 cm

2%]

NS g,
o ojo o
8 23 cm ~ §
S5cm
g o 15 cm
@ 3 3
(©)
40 cm
(b)
1cm 4 cm
1 cm

= w 3cm
Q
< |8 §| |8

on o

2 cm 3 cm
3cm 2 cm 4 : 4 cm
£ w £ £ 1cm
g E ;’ :r) v -« 4 cm
3 cm
1 cm
4 cm 1 cm
(H

2. Thelid of arectangular box of sides 40 cm by 10 cm is sealed al round with
tape. What is the length of the tape required?

3. A table-top measures 2 m 25 cm by 1 m 50 cm. What is the perimeter of the
table-top?

4. What isthe length of the wooden strip required to frame a photograph of length
and breadth 32 cm and 21 cm respectively?

5. A rectangular piece of land measures 0.7 km by 0.5 km. Each side is to be
fenced with 4 rows of wires. What is the length of the wire needed?



©

10.
11.

12.

13.
14.

15.

16.

17.

MENSURATION

Find the perimeter of each of the following shapes :

(a) A triangle of sides3 cm, 4 cmand 5 cm.

(b) An equilateral triangle of side 9 cm.

(c) Anisosceles triangle with equal sides 8 cm each and third side 6 cm.

Find the perimeter of atriangle with sides measuring 10 cm, 14 cm and 15 cm.
Find the perimeter of aregular hexagon with each side measuring 8 m.

Find the side of the square whose perimeter is 20 m.

The perimeter of aregular pentagon is 100 cm. How long isits each side?

A piece of string is30 cm long. What will be the length of each sideif the string
is used to form:

(a) asguare? (b) an equilatera triangle? (c) aregular hexagon?

Two sides of atriangle are 12 cm and 14 cm. The perimeter of the triangle is
36 cm. What isits third side?

Find the cost of fencing asquare park of side 250 m at therate of Rs 20 per metre.

Find the cost of fencing arectangular park of length 175 m and breadth 125 m
at the rate of Rs 12 per metre.

Sweety runsaround asquare park of side 75 m. Bulbul runsaround arectangular
park with length 60 m and breadth 45 m. Who covers |ess distance?

What is the perimeter of each of the following figures? What do you infer from
the answers?

25 cm 30 em

25 cm

W Gg
20 cm
wo (g

25 cm
() 40 cm

10 cm

wd O]

40 cm
(b)

Avneet buys 9 square paving sabs,

1
each with a side of > m. He lays

them in the form of a square.
(&) What is the perimeter of his
arrangement [Fig 10.7(i)]?

_____ » (1) _____ _____ _____ » (11) _____ 213
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(b) Shari does not like his arrangement. She gets him to lay them out like a cross.
What is the perimeter of her arrangement [(Fig 10.7 (ii)]?

() Which has greater perimeter?
(d) Avneet wondersif there isaway of getting an even greater perimeter. Can you

find away of doing this? (The paving slabs must meet a ong complete edgesi.e.
they cannot be broken.)

10.3 Area

Look at the closed figures (Fig 10.8) given below. All of them occupy some
region of aflat surface. Can you tell which one occupies more region?

(a) (b) (@) (b)

(b) (a) (b)
Fig 10.8

The amount of surface ,
enclosed by a closed figure is ff\k w
called its area.

So, canyoutell, which of the , /:Z
above figures has more area?

Now, look at the adjoining
figures of Fig 10.9:

Which one of these has
larger area? It isdifficult to tell
just by looking at these figures. So, what do you do?

Place them on asquared paper or graph paper where every square measures
lcmx1cm.

Make an outline of the figure.

Look at the squares enclosed by the figure. Some of them are completely
enclosed, some half, some less than half and some more than half.

The area is the number of centimetre squares that are needed to cover it.

@ (b)
Fig 10.9
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But thereisasmall problem : the squares do not aways fit exactly into the
area you measure. We get over this difficulty by adopting a convention :
o The area of one full square is taken as 1 sq unit. If it is a centimetre
sguare sheet, then area of one full square will be 1 sq cm.
« Ignore portions of the areathat are less than half a square.
« If morethan half of asquareisin aregion, just count it as one square.

1
« |If exactly half the square is counted, take its area as 5 9 unit.

Such a convention gives afair estimate of the desired area.
Example 10 : Find the area of the shape shown in the figure 10.10.

squares only. This makes our job simple.
(i) Fully-filled squares =3
(i) Half-filled squares = 3
Area covered by full squares
=3 x 1squnits = 3 g units

Fig 10.10

1
Total area = 45 g units.

Example 11 : By counting squares, estimate the area of the figure 10.9 b.
Soultion : Make an outline of the figure on a graph sheet. (Fig 10.11)

Covered Number Area
area estimate
(sq units) /_f\‘w
(i) Fully-filled squares| 11 11
1
(i) Half-filled squares 3 3x
(iii) More than ,
half-filled squares 7 7 Fig 10.11
(9] Lessiien Try These Q)
half-filled squares 5 0

1. Draw any circle on a
1 1

Total area=11+ 3%~ +7 =19~ sq units. graph sheet. Count the
2 2 squares and use them to

How do the squares cover it? estimate the area of the

Example 12 : By counting squares, estimate circular region.

the area of the figure 10.9 a. 2. Trace shapes of leaves,

Soultion : Make an outline of the figure on a flower petals and other
such objects on the graph

graph sheet. Thisis how the squares cover the

figure (Fig 10.12). paper andfind their aress. 215
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Covered Number Area
area estimate
(squnits) |
() Fully-filled squares| 1 (T IETUR U SO PRI TP SO0 P S
(i) Half-filled squares - -
(iii) More than
half-filled squares 7 7
= (iv) Lessthan A
= half-filled squares . 0 | heieiiin
§ Total area=1+ 7 = 8 sq units. Fig 10.12

EXERCISE 10.2

1. Find the areas of the following figures by counting square:

L R

md \ ™ T
[V 1] 7

IN JERW

\ /"\ \\ 1= /

10.3.1 Areaof arectangle

With the help of the squared paper, can we tell, what will be the area of a
rectangle whose length is 5 cm and breadth is 3 cm?

Draw the rectangle on a graph paper having 1 cm x 1 cm sguares
(Fig 10.13). The rectangle covers 15 squares completely.



The area of the rectangle = 15 sq cm

which can be written as5 x 3sgcmie ... Sem: L
(Iength x breadth).
SUUVUY FSUUUNR VRS SOVUO SOVRO IO 5.
Fig 10.13
Themeasuresof thesides -
Length of one side Area of the square

of some of therectangles are

given. Find their areas by 3cm

placing them on a graph

. 7cm
paper and counting the
number of square. 5cm
What do we infer from this?
We find,

Area of arectangle = (length x breadth)

Try These Q)

1. Find the area of
the floor of your

Without using the graph paper, can we find the classroom.
area of a rectangle whose length is 6 cm and 2. Find the area of

breadth is 4cm?

Yes, it is possible.

What do we infer from this?
We find that,

any one door in
your house.

Area of the rectangle = length x breadth = 6 cm x 4 cm = 24 sq cm.

10.3.2 Areaof asquare

Let us now consider asquare of side4 cm
(Fig 10.14).
What will be its area?

If we place it on a centimetre graph
paper, then what do we observe?

It covers 16 squaresi.e. the areaof the
square =16 sqgcm =4 x 4 sg cm

Thelength of one side of afew squares
are given.

Find their areas using graph papers.
What do we infer from this?

T R I TN I IR IUTTITTPITPPIY SIPENPIPI IR,

................

L

Fig 10.14

MENSURATION
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We find that in each case,
Area of the square = side x side
You may use this as aformulain doing problems.

Example 13 : Find the area of a rectangle whose length and breadth are
12 cm and 4 cm respectively.

Solution : Length of the rectangle =12 cm
Breadth of the rectangle =4 cm
Areaof therectangle = length x breadth
=12cmx4cm= 48 sgcm.

Example 14 : Find the area of a square plot of side 8 m.

Solution : Side of the square =8 m
Area of the square = side x side
=8mx8m=64sgm.

Example 15 : The area of arectangular piece of cardboard is 36 sg cm and its
length is 9 cm. What is the width of the cardboard?

Solution : Area of the rectangle = 36 sg cm
Length=9cm
Width = ?
Area of arectangle = length x width
) Area 36
So, width = Length — 9 - 4cm
Thus, the width of the rectangular cardboard is 4 cm.

Example 16 : Bob wantsto cover the floor of aroom 3 m wide and 4 m long
by squared tiles. If each square tile is of side 0.5 m, then find the number of
tiles required to cover the floor of the room.

Solution : Total areaof tiles must be equal to the area of the floor of the room.
Length of theroom =4 m

Breadth of the room =3 m A

Areaof thefloor =length x breadth I@ iy
=4mx3m=12sqm TN
Areacf onesquaretile=sidex side rcﬁ'_ = _‘-F._:q'“‘ R~
=05mx05m il _rf“-:"h_% -

=0255m g /ﬁ-.%_ i
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Area of the floor .
SHERMEL TR

Number of tiles required = Arca ofone il — 025

Example 17 : Find the areain square metre of a piece of cloth 1m 25 cm wide
and 2 m long.

Solution : Length of the cloth= 2m
Breadth of thecloth= 1m25cm=1m+0.25m=1.25m
(since 25 cm = 0.25m)
Area of the cloth

length of the cloth x breadth of the cloth
2mx125m=250sgm

EXERCISE 10.3

1. Find the areas of the rectangles whose sides are :
@ 3cmand4cm (b)) Z2mand2lm () 2kmand3km  (d) 2mand70cm
2. Find the areas of the squares whose sides are :
(& 10cm (b) 14 cm (©0 5m
3. Thelength and breadth of three rectangles are as given below :
@ 9mand6m (b)17mand3m (c) 4mand14m
Which one has the largest area and which one has the smallest?
4. Theareaof arectangular garden 50 mlong is 300 sqm. Find the width of the garden.

5. What isthe cost of tiling arectangular plot of land 500 m long and 200 m wide
at the rate of Rs 8 per hundred sq m.?

6. A table-top measures 2 m by 1 m 50 cm. What isits areain square metres?

7. A roomis4 mlong and 3 m 50 cm wide. How many square metres of carpet is
needed to cover the floor of the room?

8. Aflooris5 mlong and 4 m wide. A square carpet of sides 3 mislaid on the
floor. Find the area of the floor that is not carpeted.

9. Five sguare flower beds each of sides 1 m are dug on a piece of land 5 m long
and 4 m wide. What is the area of the remaining part of the land?

10. By splitting the following figures into rectangles, find their areas
(The measures are given in centimetres).

@ 31 (b)

5

219
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11. Split the following shapes into rectangles and find their areas. (The measures
are given in centimetres)

2 7

8 7 7

10

7
@ (b)

12. How many tileswhose length and breadth are 12 cm and 5 cm respectively will
be needed tofitin arectangular region whose length and breadth are respectively:
(& 100cmand144cm (b) 70 cmand 36 cm.

1|
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A challenge!

On acentimetre squared paper, make as many rectangles as you can, such that
the area of the rectangle is 16 sg cm (consider only natural number lengths).

(a) Which rectangle has the greatest perimeter?
(b) Which rectangle has the least perimeter?

If you take a rectangle of area 24 sq cm, what will be your answers?
Given any areq, isit possible to predict the shape of the rectangle with the
greatest perimeter? With the least perimeter? Give example and reason.

What have we discussed?

1. Perimeter is the distance covered along the boundary forming a closed figure
when you go round the figure once.

2. (8) Perimeter of arectangle = 2 x (length + breadth)

(b) Perimeter of asquare = 4 x length of its side

(c) Perimeter of an equilateral triangle = 3 x length of aside
3. Figuresinwhich al sides and angles are equal are called regular closed figures.
The amount of surface enclosed by a closed figure is called its area.

5. Tocaculatetheareaof afigure using asquared paper, the following conventions
are adopted :

(&) Ignore portions of the area that are less than half a square.
(b) If more than half a squareisin aregion. Count it as one square.

>

1
(c) If exactly half the square is counted, take its area as 5 units.

6. (a) Areaof arectangle = length x breadth
(b) Areaof asquare = side x side




Chapter 11

Introduction

Our study so far has been with numbers and shapes. We have learnt numbers,
operations on numbers and properties of numbers. We applied our knowledge
of numbers to various problems in our life. The branch of mathematics in
which we studied numbersisarithmetic. We have also learnt about figuresin
two and three dimensions and their properties. The branch of mathematicsin
which we studied shapes is geometry. Now we begin the study of another
branch of mathematics. It is called algebra.

The main feature of the new branch which we are going to study isthe use
of letters. Use of letterswill allow usto write rules and formulasin a general
way. By using letters, we can talk about any number and not just a particul ar
number. Secondly, letters may stand for unknown quantities. By learning
methods of determining unknowns, we develop powerful tools for solving
puzzles and many problems from daily life. Thirdly, since letters stand for
numbers, operations can be performed on them as on numbers. This leads to
the study of algebraic expressions and their properties.

You will find algebra interesting and useful. It is very useful in solving
problems. Let us begin our study with ssmple examples.

11.2 M atchstick Patterns

Ameenaand Saritaare making patternswith matchsticks. They decideto make
simple patterns of the letters of the English alphabet. Ameena takes two
matchsticks and forms the letter L as shown in Fig 11.1 (a).
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b
(@ (b) Fig 11.1 (©

Then Saritaalso pickstwo sticks, forms another letter L and putsit next to
the one made by Ameena [Fig 11.1 (b)].

Then Ameena adds one more L and this goes on as shown by the dotsin
Fig 11.1 (c).

Their friend Appu comes in. He looks at the pattern. Appu aways asks
guestions. He asksthegirls, “How many matchstickswill be required to make
seven Ls’? Ameenaand Saritaare systematic. They go on forming the patterns
with 1L, 2Ls, 3Ls, and so on and prepare atable.

Table1

Numberof | 1| 2| 3| 4, 5| 6 | 7 | 8
Lsformed
Number of | 2 4 6 8| 10| 12| 14 | 16
matchsticks
required

Appu gets the answer to his question from the Table 1; 7Ls require 14
matchsticks.
) Whilewriting the table, Ameenarealisesthat the number
w7 of matchsticks required is twice the number of Ls formed.
Number of matchsticks required = 2 x number of Ls.

= ; 4 For convenience, let us write the letter n for the number of
Ls If one L ismade, n = 1; if two Ls are
(‘ made, n = 2 and so on; thus, n can be any
THO N natural number 1, 2, 3,4, 5, .... Wethen write,
=/ Number of matchsticks required = 2 x n.
._ 21 Instead of writing 2 x n, wewrite 2n. Note
g :_f:a_-;:‘:‘ -, that2nissameas?2 x n.
;1:4;‘1_;-'-' > Ameena tells her friends that her rule
LA givesthe number of matchsticks required for
s forming any number of Ls.

Thus, For n =1, the number of matchsticks required =2 x 1 =2
For n = 2, the number of matchsticksrequired =2 x2=4

For n = 3, the number of matchsticks required = 2 x 3 = 6 etc.
These numbers agree with those from Table 1.



Sarita says, “The rule is very powerful! Using the rule, | can say how
many matchsticks are required to form even 100 Ls. | do not need to draw the
pattern or make atable, once the ruleis known”.

Do you agree with Sarita?

11.3Theldea of aVariable

In the above example, we found a rule to give the number of matchsticks
required to make a pattern of Ls. Therulewas::

Number of matchsticksrequired = 2n

Here, nisthe number of Lsin the pattern, and ntakesvalues, 2, 3, 4,.... Let
us look at Table 1 once again. In the table, the value of n goes on changing
(increasing). As a result, the number of matchsticks required also goes on
changing (increasing).

nisan example of avariable. Itsvalueisnot fixed; it can take any value
1,2 34, ... Wewrotetherulefor the number of matchsticks required
using thevariablen.

Theword ‘variable’ means something that can vary, i.e. change. Thevalue
of avariableisnot fixed. It can take different values.

We shall look at another example of matchstick patterns to learn more
about variables.

11.4 More Matchstick Patterns

Ameenaand Sarita have become quiteinterested in matchstick patterns. They
now want to try a pattern of the letter C. To make one C, they use three
matchsticks as shown in Fig. 11.2(a).

[ U R 0 £ O O A O

(@) (b)

Fig 11.2

Table 2 gives the number of matchsticks required to make a pattern of Cs.

Table 2
Number 112|3|4 |5 |6 |7 |8
of Csformed
Number 3/ 6912|1518 21| 24
of matchsticks
required

ALGEBRA
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Can you complete the entries | eft blank in the table?

Sarita comes up with therule :
Number of matchsticksrequired = 3n

She has used the letter n for the number of Cs; nisavariable taking on values
1,234,..

Do you agree with Sarita ?

Remember 3nisthe sameas 3 x n.

Next, Ameena and Sarita wish to make a pattern of Fs. They make one F
using 4 matchsticks as shown in Fig 11.3(a).

(@) (b) (©
Fig 11.3

Can you now write the rule for making patterns of F?

Think of other letters of the alphabet and other shapes that can be made
from matchsticks. For example, U (LI), V (\/), triangle (4\), square () etc.
Choose any five and write the rulesfor making matchstick patternswith them.

11.5 More Examples of Variables

We have used the letter n to show avariable. Raju asks, “Why not m"?
There is nothing special about n, any letter can be used.

One may use any letter asm, |, p, X, y, Z etc. to show
avariable. Remember, avariableisanumber which
doesnot haveafixed value. For example, thenumber
5 or the number 100 or any other given number is
not avariable. They havefixed values. Similarly, the
number of anglesof atriangle hasafixed valuei.e. 3.
It is not a variable. The number of corners of a
quadrilateral (4) is fixed; it is also not a variable.
But n in the examples we have |looked is a variable.
It takeson variousvaluesl, 2, 3, 4, ....
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Let us now consider variables in a more *
familiar situation. W

Students went to buy notebooks from the L
school bookstore. Price of one notebook is e
Rs 5. Munnu wants to buy 5 notebooks, Appu
wantsto buy 7 notebooks, Sarawantsto buy 4
notebooks and so on. How much money should
a student carry when she or he goes to the
bookstore to buy notebooks?

This will depend on how many notebooks the student wants to buy. The
students work together to prepare atable.

Table3

Number of | 1 2 3 4 5| ... m
notebooks
required

Total cost 5 10 15 | 20 25
In rupees

..... 5m

Theletter m stands for the number of notebooks a student wants to buy; m
Is a variable, which can take any value 1, 2, 3, 4, ... . The total cost of m
notebooksis given by therule:
Thetotal cost in rupees =5 x number of note books required
=5m
[f Munnu wants to buy 5
notebooks, thentakingm=5wesay — — — — — — — — _— —

that Munnu should carry —— — — — — — —— —
Rs5 x 5 or Rs 25 with him to the £ ' ©
school bookstore. 1
Let ustakeonemoreexample. For
the Republic Day celebration in the 5
school, children aregoing to perform
massdrill in the presence of the chief
guest. They stand 10 in arow (Fig @
11.4). How many children can there . TRy By
bein the drill? b & A LR L RS
The number of children will _
depend on the number of rows. If Fig1l4

there is 1 row, there will be 10 children. If there are 2 rows, there will be m
2 x 10 or 20 children and so on. If there are r rows, there will be 10r children

r
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in the drill; here, r is a variable which stands for the number of rows and so
takesonvauesl, 2, 3,4, ....

In all the examples seen so far, the variable was multiplied by a number.
There can be different situations as well in which numbers are added to or
subtracted from the variable as seen below.

Sarita saysthat she has 10 more marblesin her collection than Ameena. If
Ameena has 20 marbles, then Sarita has 30. If Ameena has 30 marbles, then
Saritahas 40 and so on. We do not know exactly how many marbles Ameena
has. She may have any number of marbles.

But we know that, Sarita's marbles = Ameena's marbles + 10.

We shall denote Ameena's marbles by the letter x. Here, x is a variable,
which can take any value 1, 2, 3, 4,... ,10.... ,20,... ,30,... . Using X, we write
Sarita's marbles = x + 10. The expression (x + 10) isread as ‘x plus ten'. It
means 10 added to x. If xis 20, (x + 10) is30. If xis 30, (x + 10) is40 and so on.

The expression (x + 10) cannot be simplified further.

Do not confuse x + 10 with 10x, they are different.

In 10x, x ismultiplied by 10. In (x + 10), 10 is added to x.
We may check this for some values of x.

For example,

[fx=2,10x=10x2=20and x+ 10=2+ 10 = 12.

If x=10,10x=10x 10=100and x+ 10 =10 + 10 = 20.

| then Balu's age in yearsis (x — 3). The expression (X — 3) is
by 4e by read as x minus three. As you would expect, when x is 12,
(x—=3)is9and when xis 15, (x—3) is 12.

. Raju and Balu are brothers. Balu is younger than Raju
I Q by 3 years. When Raju is 12 years old, Balu is 9 years old.
=0 [T}l When Rajuis 15 years old, Balu is 12 years old. We do not
rﬁ%‘% % know Raju’'s age exactly. It may have any value. Let x denote
IL—\?/ 'TT'-'.,I Rau'sageinyears, xisavariable. If Rgju’'sagein yearsisx,
1

EXERCISE 11.1

1. Find the rule which gives the number of matchsticks required to make the
following matchstick patterns. Use a variable to write the rule.

(@ Apatternof letter Tas T
(b) A patternof letter Zas /



10.

11

(© A patternof letter U as | |
(d) A pattern of letter V as \ /
(e) A pattern of letter Eas |=
(f) A pattern of letter Sas '=,

(9) A pattern of letter A as [=|

We aready know the rule for the pattern of letters L, C and F. Some of the
lettersfrom Q.1 (given above) give us the same rule as that given by L. Which
are these? Why does this happen?

Cadets are marching in a parade. There are 5 cadets in arow. What is the rule
which gives the number of cadets, given the number of rows? (Use n for the
number of rows.)

If there are 50 mangoesin abox, how will you writethetotal number of mangoes
in terms of the number of boxes? (Use b for the number of boxes.)

Theteacher distributes 5 pencils per student. Can you tell how many pencilsare
needed, given the number of students? (Use sfor the number of students.)

A bird flies 1 kilometer in one minute. Can you express the distance covered by
thebirdintermsof itsflying timein minutes? (Uset for flying timein minutes.)

Radha is drawing a dot Rangoli (a beautiful pattern
of lines joining dots with chalk powder. She has 9
dotsin arow. How many dots will her Rangoli have )
for r rows? How many dots are there if there are 8 balny
rows? If there are 10 rows? &5 S

LeelaisRadhasyounger sister. Leelais4 yearsyounger
than Radha. Can you write Leela’s age in terms of
Radha's age? Take Radha's age to be x years. Fig 11.5

Mother has made laddus. She gives some laddusto guests and family members;
still 5laddus remain. If the number of laddus mother gave away isl, how many
laddus did she make?

Oranges are to be transferred from larger boxes into smaller boxes. When a
large box is emptied, the oranges from it fill two smaller boxes and still 10
oranges remain outside. If the number of orangesin asmall box are taken to be
X, what is the number of orangesin the larger box?

(8) Look at thefollowing matchstick pattern of squares (Fig 11.6). The squares
are not separate. Two neighbouring squares have a common matchstick.
Observe the patterns and find the rule that gives the number of matchsticks

OOt rrId.

(@

=
(D)o me
L3

Fig11.6
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intermsof the number of squares. (Hint : If you removethevertical stick at
the end, you will get a pattern of Cs.)

(b) Fig 11.7 gives amatchstick pattern of triangles. Asin Exercise 11 (a) above,
find the genera rule that gives the number of matchsticks in terms of the
number of triangles.

(a) (b) (c) (d)

Fig 11.7

11.6 Use of Variablesin Common Rules

L et usnow see how certain common rulesin mathematicsthat we have already
learnt are expressed using variables.

Rules from geometry

We have aready learnt about the perimeter of a square and of arectanglein
the chapter on Mensuration. Here, we go back to them to write them in the
form of arule.

T T T T

1. Perimeter of a square We know that perimeter of l
any polygon (a closed figure made up of 3 or more
line segments) is the sum of the lengths of its sides.
A sguare has 4 sides and they are equal in length
(Fig 11.8). Therefore,

The perimeter of a square = Sum of the lengths of the l

sides of the square Fig118
= 4 times the length of a side of the square
=4x|=4l.

Thus, we get the rule for the perimeter of asquare. The use of the variable
| allows us to write the genera rule in a way that is concise and easy to
remember.

We may take the perimeter also to be represented by a variable, say p.
Then the rule for the perimeter of asquare is expressed as arelation between
the perimeter and the length of the square, p = 4l

T T T T T T e T T T e T AT AT

2. Perimeter of arectangleWeknow that arectangle A b
has four sides. For example, the rectangle ABCD
has four sidesAB, BC, CD and DA. The opposite b
sides of any rectangle are always equal in length.
Thus, intherectangleABCD, let usdenoteby |, the p ; C

length of the sidesAB or CD and, by b, the length Fig 1.9



of thesidesAD or BC. Therefore,
Perimeter of arectangle= length of AB + length of BC + length of CD
+ length of AD

=2 xlength of CD + 2 x lengthof BC=2| + 2b
Therule, therefore, isthat the perimeter of arectangle=2l + 2b
where, | and b are respectively the length and breadth of the rectangle.
Discuss what happensif | = b.
If we denote the perimeter of the rectangle by the variable p, the rule for

perimeter of arectangle becomes p=2l + 2b

Note : Here, both | and b are variables. They take on values
independent of each other. i.e. the value one variable takes does not
depend on what value the other variable has taken.

Inyour studiesof geometry you will comeacross several rulesand formulas
dealing with perimeters and areas of plane figures, and surface areas and
volumes of three-dimensional figures. Also, you may obtain formulasfor the
sum of internal angles of a polygon, the number of diagonals of a polygon
and so on. The concept of variables which you have learnt will prove very
useful in writing al such general rules and formulas.

Rules from arithmetic

3. Commutativity of addition of two numbers

We know that S0 Jt /“ )
4+3=7and3+4=7 Hﬂ{/’?’
ied4+3=3+4 a0 A

As we have seen in the chapter on
whole numbers, thisistrue for any two
numbers. This property of numbers is
known as the commutativity of addition of numbers. Commuting means
Interchanging. Commuting the order of numbersin addition does not change the
sum. The use of variables alows usto express the generdity of this property ina
concise way. Let a and b be two variables which can take any number vaue.

Then,a+b=Db+a

Once we write the rule this way, all special cases are included in it.

Ifa=4andb=3,weget4+3=3+4.Ifa=37andb =73,

we get 37 + 73=73 + 37 and so on.

4. Commutativity of multiplication of two numbers

We have seen in the chapter on whole numbers that for multiplication of
two numbers, the order of the two numbers being multiplied does not matter.
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For example,

4x3=12,3x4=12

Hence, 4x 3=3x%x4

This property of numbers is known as commutativity of multiplication
of numbers. Commuting (interchanging) the order of numbers in
multiplication does not change the product. Using variables a and b asin the
case of addition, we can express the commutativity of multiplication of two
numbersasaxb=bx a

Note that a and b can take any number value. They are variables. All the
special cases like

4x3=3x4o0r37x73=73x 37 follow from the general rule.

5. Distributivity of numbers

Suppose we are asked to calculate 7 x 38. We obviously do not know the
table of 38. So, we do the following:

7x38=7%x(30+8)=7%x30+7x8 =210+56 =266

Thisisawaystruefor any three numberslike 7, 30 and 8. Thisproperty is
known as distributivity of multiplication over addition of numbers.

By using variables, we can writethis property of numbersasoinageneral
and conciseway. Let a, b and ¢ be three variables, each of which can take any
number. Then,ax (b+c)=axb+axc

Properties of numbers are fascinating. You will learn many of them in your
study of numbers this year and in your later study of mathematics. Use of
variables alows us to express these properties in a very general and concise
way. One more property of numbersisgivenin question 5 of Exercise 11.2. Try
to find more such propertiesof numbersand learn to expressthem using variables.

EXERCISE 11.2

1. Thesideof anequilatera triangleisshown by |. Expressthe
perimeter of the equilateral triangle using |. [ [

2. The side of aregular hexagon (Fig 11.10) is denoted by I.
Express the perimeter of the hexagon using |.

(Hint : Aregular hexagon hasall itssix sidesequal inlength.) ! )

3. A cube is a three-dimensiona figure as 1
shownin Fig11.11. It hassix facesand all Fig11.10

: of them are identical squares. The length

P R of an edge of the cube is given by |. Find the formula for the

! total length of the edges of a cube.




4. Thediameter of acircleisalinewhichjoinstwo pointson A
the circle and aso passes through the centre of the circle.
(Inthe adjoining figure (Fig 11.12) AB isadiameter of the P
circle; Cisits centre.) Express the diameter of the circle
(d) in terms of itsradius (r).

5. To find sum of three numbers 14, 27 and 13, we can have B Fig 11.12
two ways:
(8) We may first add 14 and 27 to get 41 and then add 13 to it to get the total
sum 54 or

(b) We may add 27 and 13 to get 40 and then add 14 to get the sum 54.
Thus, (14 + 27) + 13=14 + (27 + 13)

This can be done for any three numbers. This property is known as the
associativity of addition of numbers. Expressthis property which we have already
studied in the chapter on Whole Numbers, in ageneral way, by using variables a, b
and c.

11.7 Expressions with Variables

Recall that in arithmetic we have come across expressions like (2 x 10) + 3,
3x 100+ (2% 10) + 4 etc. These expressions are formed from numberslike 2,
3, 4, 10, 100 and so on. To form expressions we use all the four number
operations of addition, subtraction, multiplication and division. For example,
to form (2 x 10) + 3, we have multiplied 2 by 10 and then added 3 to the
product. Examples of some of the other arithmetic expressions are :

3+ (4 x5), (—3x40) +5,
8—(7x%x2), 14—-(5-2),

(6x2) -5, (5x7)—-(3x4),
7+(8x2) (5x7)—(3x4-7) etc.

Expressions can be formed from variables too. In fact, we already have
seen expressions with variables, for example: 2n, 5m, x + 10, x— 3 etc. These
expressionswith variables are obtained by operations of addition, subtraction,
multiplication and division on variables. For example, the expression 2n is
formed by multiplying the variable n by 2; the expression (x + 10) is formed
by adding 10 to the variable x and so on.

We know that variables can take different values; they have no fixed
value. But they are numbers. That is why as in the case of humbers,
oper ations of addition, subtraction, multiplication and division can be
done on them.

One important point must be noted regarding the expressions
containing variables. A number expression like (4 x 3) + 5 can be
immediately evaluated as(4x 3) +5=12+5=17
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But an expression like (4x + 5), which contains the variable x, cannot
beevaluated. Only if x isgiven somevalue, an expression like (4x + 5) can

be evaluated. For example,

when x =3, 4x +5=(4 x 3) + 5= 17 asfound above.

Expression How formed?

@ y+5 5addedtoy

(b) t-7 7 subtracted from t

(c) 10a amultiplied by 10

(d) g x divided by 3

(e =5q g multiplied by -5

(f) 3x+2 first x multiplied by 3,
then 2 added to the product

(9) 2y-5 first y multiplied by 2,

then 5 subtracted from the product

Write 10 other such simple expressionsand tell how they have been formed.

We should also be able to write an expression through given instruction
about how to form it. Look at the following example :

Give expressions for the following :

() 12 subtracted from z z—12

(b) 25 addedtor r+25

(c) pmultiplied by 16 16 p

(d) ydivided by 8 %

(e) mmultiplied by -9 —9m

(f) y multiplied by 10 and then 10y +7
7 added to the product

(9) nmultiplied by 2 and 2n—-1

1 subtracted from the product

Sarita and Ameena decide to play a game of
expressions. They takethe variable x and the number
3 and see how many expressionsthey can make. The
condition is that they should use not more than one
out of the four number operations and every
expression must have x in it. Can you help them?

Saritathinks of (x + 3).
Then, Ameena comes up with (x —3).

b

Is(3x +5) alowed ?
Is(3x + 3) dlowed ?
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Next she suggests 3x. Sarita then immediately makes % .

Are these the only four expressions that they can get under the given
condition?

Next they try combinations of y, 3 and 5. The condition isthat they should
use not more than one operation of addition or subtraction and one operation
of multiplication or division. Every expression must have y in it. Check, if
their answers are right.

In the following exercise we shall look at how few simple expressions
have been formed.

Y

3y—55y+3,5y-3 Is(y + 8) allowed ?
Can you make some more expressions? Is 15y alowed ?

EXERCISE 11.3

1. Make up as many expressions with numbers (no variables) as you can from
three numbers5, 7 and 8. Every number should be used not more than once. Use
only addition, subtraction and multiplication.

(Hint : Three possible expressionsare5 + (8—7),5—(8—-7), (5 x 8) + 7; make
the other expressions.)

2. Which out of the following are expressions with numbers only?

@y+3 (b) (7 x20)-8z
(©)5(2L-7)+7x2 (d 5
(e) 3x (f) 5-5n

L)
(9) (7x20)—(5%x10)—-45+p A

3. ldentify the operations (addition, subtraction, division, multiplication) in forming
the following expressions and tell how the expressions have been formed.

@ z+1,z-1,y+17,y-17  (b) l7y,%,52

(c) 2y+17,2y-17 d 7m-7m+3,-7m-3
4. Giveexpressionsfor the following cases.

(a) 7added top (b) 7 subtracted from p

(c) p multiplied by 7 (d) pdivided by 7

(e) 7 subtracted from—m (f) —pmultiplied by 5

(g) —pdivided by 5 (h) pmultiplied by —5 m
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5. Giveexpressionsin the following cases.
(a) 11 added to 2m (b) 11 subtracted from 2m
(c) 5timesytowhich 3isadded (d) 5timesy from which 3 is subtracted
(e) yismultiplied by — 8
(f) yismultiplied by — 8 and then 5 is added to the result
(9) yismultiplied by 5 and the result is subtracted from 16
(h) yismultiplied by — 5 and the result is added to 16.

6. () Form expressions using t and 4. Use not more than one number operation.
Every expression must havetiniit.

(b) Form expressionsusing y, 2 and 7. Every expression must haveyinit. Use
only two number operations. These should be different.

11.8 Using Expressions Practically

M T T

We have already come across practical situations in which expressions are
useful. Let us remember some of them.

% Situation (described in Variable Satementsusing

= ordinary language) expressions

; 1. Saritahas10 more Let Ameena Saritahas

5 marbles than Ameena. have x marbles. (x + 10) marbles.

= 2. Bauis3years Let Raju's age Bau'sageis

— younger than Raju. be x years. (x —3) years.

E 3. Bikashistwice Let Rgu'sage Bikash's age

= asold as Raju. be x years. is2x years.

= 4. Raju'sfather’s Let Rgu’'s age Raju’'sfather's

= ageis 2 yearsmore be x years. ageis(3x+2)

= than 3 times Rgju’s age. years.

E Let uslook at some other such situations.

E Situation (described in Variable Statementsusing

= ordinary language) expressions

- 5. How old will Susan Lety be Susan’'s Five years from

= be 5 years from now? present ageinyears. | now Susan will

- be (y + 5) yearsold.

6. How old was Susan Lety be Susan’s Four years ago,
4 years ago? present ageinyears. | Susanwas (y—4) yearsold.
7. Priceof wheat per kg Let price of rice Price of wheat

isRs5less per kg be Rs p. per kgisRs(p-5).
than price of rice per kg.
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8. Priceof oil per litre Let price of rice Price of oil per
is 5 times the price of per kg be Rs p. litreis Rs 5p.
rice per kg.
9. Thespeedof abusis Let the speed of the | The speed of the
10 km/hour more than truck bey km/hour. | busis(y + 10) km/hour.
the speed of atruck
going on the same road.

Try to find more such situations. You will realise that there are many
statements in ordinary language, which you will be able to change to
statements using expressions with variables. In the next section, we shall
see how we use these statements using expressions for our purpose.

EXERCISE 11.4

1. Answer thefollowing:

(a) Take Sarita's present ageto bey years

(b) The length of arectangular hall is 4 meters

(1) What will be her age 5 years from now?

(i) What was her age 3 years back?

(ii1) Sarita'sgrandfather is6 timesher age. What isthe age of her grandfather?

(iv) Grandmother is2 yearsyounger than grandfather. What isgrandmother's
age?

(v) Sarita'sfather’'sageis5 years more than 3 times Sarita’'s age. What is
her father's age?

less than 3 times the breadth of the hall. What f"'-’f'l ;
isthe length, if the breadth is b meters? N T

(c) A rectangular box hasheight hcm. Itslength | ﬁf ﬁk
is 5 times the height and breadth is 10 cm less ”‘“r/ | J,&' e
than the length. Express the length and the / |

(d) Meena, Beena and Leena are climbing the it

breadth of the box in terms of the height. f“" % ﬂ gjyfb\

steps to the hill top. Meenais at step s, Beena . i
is 8 steps ahead and Leena 7 steps behind. Y T/ e
Where are Beenaand Meena? Thetotal number /'!U i R
of steps to the hill top is 10 less than 4 times ~
what Meena has reached. Express the total bz it )
number of stepsusing s.

() Abustravelsat vkm per hour. It is going from Daspur to Beespur. After the

bus has travelled 5 hours, Beespur is still 20 km away. What is the distance
from Daspur to Beespur? Expressit using v.
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2. Change the following statements using expressions into statementsin ordinary

language.

(For example, Given Salim scoresr runsin acricket match, Nalin scores(r + 15)

runs. In ordinary language — Nalin scores 15 runs more than Salim.)

(& A notebook costs Rs p. A book costs Rs 3 p.

(b) Tony puts g marbles on the table. He has 8 g marblesin his box.
(¢) Our class has n students. The school has 20 n students.

(d) Jagguiszyearsold. Hisuncleis4zyearsold and hisaunt is (4z—3) yearsold.

(e) Inanarrangement of dotsthere arer rows. Each row contains 5 dots.

3. (8 Given Munnu’'s age to be x years, can you guess what (X — 2) may show?
(Hint : Think of Munnu’s younger brother.)

Can you guess what (x + 4) may show? What (3 x + 7) may show?

(b) GivenSara'sagetoday to beyyears. Think of her ageinthefutureor inthepast.
What will thefollowing expression indicate?y + 7,y —3, y+4%, y—2

(c) Given n students in the class like football, what may 2n show? What may

n
5 show? (Hint : Think of games other than football).

11.9 What isan Equation?

Let usrecall the matchstick pattern of the letter L given in Fig 11.1. For our
convenience, we have the Fig 11.1 redrawn here.

1
2

A N N U

(@)

was given in Table 1. We repeat the table here.

(©)
The number of matchsticks required for different number of Ls formed

Table 1
Number of 4 |5 6 |7 8 | s
L'sformed
Number of 8 |10 (12 (14 | 16 | ..ooooenn.n.
matchsticks
required

We know that the number of matchsticks required is given by the rule,

2n, if nistaken to be the number of Ls formed.

Appu alwaysthinksdifferently. He asks, “Weknow how to find the number
of matchsticks required for a given number of Ls. What about the other way




round? How does one find the number of Ls formed, given the number of
matchsticks’?

We ask ourselves a definite question.

How many Lsare formed if the number of matchsticks givenis 10?

Thismeanswe haveto find the number of Ls(i.e. n), given the number of
matchsticks 10. So, 2n=10 Q)

Here, we have a condition to be satisfied by the variable n. This condition
Is an example of an equation.

Our gquestion can be answered by looking at Table 1. Look at variousvalues
of n. If n =1, the number of matchsticks is 2. Clearly, the condition is not
satisfied, because 2 is not 10. We go on checking.

n 2n Condition satisfied? Yes/No
2 4 No
3 6 No
4 8 No
5 10 Yes
6 12 No
7 14 No

Wefindthat only if n=5, the condition, i.e. theequation 2n =10 issatisfied.
For any value of n other than 5, the equation is not satisfied.

Let uslook at another equation.

Balu is 3 years younger than Raju. Taking Rgju's age to be x years, Balu's
ageis (x — 3) years. Suppose, Balu is 11 years old. Then, let us see how our
method gives Raju’s age.

WehaveBau'sage, x-3=11 2

Thisisan equation in the variable x. We shall prepare atable of values of
(x—3) for various values of x.

X 3|14(5|6 |7 (8|9 |10 |11 |12 |13(14 |15|16 (17 | 18
X—3 o1 (-|—-|-|—-|—-|—-|—-|9|1011|12|113 | — | —

Complete the entries which are left blank. From the table, we find that
only for x = 14, the condition x — 3 = 11 is satisfied. For other values,
for examplefor x = 16 or for x = 12, the condition is not satisfied. Raju’s age,
therefore, is 14 years.

Tosummarise, any equation liketheabove, isacondition on avariable.
It is satisfied only for a definite value of the variable. For example, the
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equation 2n = 10 is satisfied only by the value 5 of the variable n. Similarly,
the equation x — 3 = 11 is satisfied only by the value 14 of the variable x.

Note that an equation has an equal sign (=) between its two sides. The
equation saysthat the value of theleft hand side (LHS) isequal to the value of
the right hand side (RHS). If the LHS is not equal to the RHS, we do not get
an equation.

For example : The statement 2n is greater than 10, i.e. 2n > 10 is not an
equation. Similarly, the statement 2n is smaller than 10i.e. 2n < 10 isnot an
equation. Also, the statements

(x=3) > 11 or (x—3) < 11 are not equations.

Now, let usconsider 8—3=5

Thereisan equal sign between the LHS and RHS. Neither of thetwo sides
contain a variable. Both contain numbers. We may call this a numerical
equation. Usually, the word equation is used only for equations with one or
more variables.

Let us do an exercise. State which of the following are equations with a
variable. In the case of equations with a variable, identify the variable.

(@ x+20=70 (Yes, x)

(b) 8x3=24 (No, thisanumerical equation)

(c) 2p>30 (No)

(d) n—4=100 (Yes, n)

(e) 20b=80 (Yes, b)

(f) % <50 (No)

Following are some examples of an equation. (Thevariablein the equation
Is also identified).

Fill in the blanks as required :

x+10=30 (variable x) (©))

p—-3=7 (variable p) 4)

3n=21 (variable ) (5)

L =4 (vaiable___ ) (6)

20+3=7 (variable ) (7

2m-3=5 (variable ) (8

11.10 Solution of an Equation

We saw in the earlier section that the equation
2n=10 1



was satisfied by n=5. No other value of n satisfiesthe equation. The value of
thevariablein an equation which satisfiesthe equation iscalled a solution
to the equation. Thus, n =5 isasolution to the equation 2 n = 10.

Note, n = 6 is hot a solution to the equation 2n = 10; because for n = 6,

2n =2 x 6 =12 and not 10.

Also, n =4 isnot asolution. Tell, why not?

L et us take the equation x-3=11 2

Thisequation is satisfied by x = 14, because for x = 14,

LHS of the equation = 14 -3 =11 = RHS

Itis not satisfied by x = 16, because for x = 16,

LHS of the equation = 16 — 3 = 13, which is not equal to RHS.

Thus, x = 14 is a solution to the equation x — 3 =11 and x = 16 is not a
solution to the equation. Also, x = 12 isnot asolution to the equation. Explain,
why not?

Now complete the entries in the following table and explain why your
answer isYes/No.

In finding the solution to the equation 2n = 10, we prepared a table for
various values of n and from the table, we picked up the value of nwhich was
the solution to the equation (i.e. which satisfies the equation). What we used
iIsatrial and error method. It isnot adirect and practical way of finding a

Equation Value of thevariable | Solution (Yes/No)
1. x+10=30 x=10 No
2. x+10=30 x=30 No
3. x+10=30 x=20 Yes
4 p-3=7 p=5 No
5 p-3=7 p=15 -
6. p-3=7 p=10 -
7. 3n=21 n=9 -
8. 3n=21 n=7 -
t
9. §=4 t=25 —
10, <= t=20 -
5
1. 21+3=7 =5 —
12. 21+3=7 =1 —
13. 21+3=7 =2 —
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solution. We need adirect way of solving an equation, i.e. finding the solution
of the equation. We shall |learn amore systematic method of solving equations
only next year.

Beginning of Algebra
It issaid that algebra as a branch of Mathematics began about 1550 BC,
I.e. morethan 3500 years ago, when peoplein Egypt started using symbols
to denote unknown numbers.

Around 300 BC, use of letters to denote unknowns and forming
expressions from them was quite common in India. Many great Indian
mathematicians, Aryabhatt (born476AD), Brahmagupta (born 598AD),
Mahavira (who lived around 850AD) and Bhaskara |l (born 1114AD)
and others, contributed a lot to the study of algebra. They gave names
such as Begja, Varna etc. to unknowns and used first letters of colour
names|[e.g., kafrom kala (black), nee from neela (blue)] to denote them.
The Indian name for algebra, Begaganit, dates back to these ancient
Indian mathematicians.

The word ‘algebra’ is derived from the title of the book, ‘Aljebar
w’al almugabalah’, written about 825AD by an Arab mathematician,
Mohammed Ibn Al Khowarizmi of Baghdad.

EXERCISE 11.5

1. State which of the following are equations (with a variable). Give reason for

your answer. ldentify the variable from the equations with avariable.

(@ 17=x+7 b) (t-7)>5 @)%:

(d) (7x3)-19=8 (¢) 5x4-8=2x (f)x—2=0

(99 2Zm<30 (hy 2n+1=11 (I)7=(11%x5)—(12x 4)
3

(j) 7= x2)+p (k) 20=5y (|)7q<5

(m)z+12>24 (n) 20-(10-5)=3x5

(0) 7—-x=5




2. Complete the entries in the third column of the table.

S.No. Equation Value of variable Equation satisfied
Yes/No

€)] 10y = 80 y=10

(b) 10y = 80 y=8

(©) 10y = 80 y=5

(d) 4 =20 [ =20

(e 4 =20 =80

() 4 =20 =5

(9) b+5=9 b=5

(h) b+5=9 b=9

0) b+5=9 b=4

0 h-8=5 h=13

(k) h-8=5 h=8

0] h-8=5 h=0

(m) p+3=1 p=3

(n) p+3=1 p=1

(0) p+3=1 p=0

(P p+3=1 p=-1

(@) p+3=1 p=-2

3. Pick out the solution from the values given in the bracket next to each equation.
Show that the other values do not satisfy the equation.

(@) 5m=60 (10, 5, 12, 15)
(b)yn+12=20 (12, 8, 20, 0)
(c) p-5=5 (0,10,5-5)
(@ 3 = (7,2, 10, 14)
e r—-4=0 (4,-4,8,0)
(f) x+4=2 (-2,0,2,4)

4. (a) Complete the table and by inspection of the table find the solution to the
equation m+ 10 = 16.

m 1 2 3 4 5 6 7 8 910
m+ 10

(b) Complete the table and by inspection of the table, find the solution to the

equation 5t = 35.
t 3 456 7 8 90120
5 |\
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(c) Complete the table and find the solution of the equation z/3 =4 using the
table.

z 8 9 10 11 12 13 14 15 16 _ _  _

3 |73 B e

(d) Complete the table and find the solution to the equation m—7 = 3.

m |5 6 7 8 9 10 11 12 13

m-—7

5. Solve thefollowing riddles, you may yourself construct such riddles.

Whoam I?

T T T T T

(i) Goroundasguare
Counting every corner
Thrice and no more!

Add the count to me
To get exactly thirty four!

(if) For each day of the week
Make an upcount from me
If you make no mistake
You will get twenty three!

(i) 1 am aspecial number
Take away from me asix!
A whole cricket team
You will till be ableto fix!

(iv) Tell mewho | am
| shall give a pretty clue!
You will get me back
If you take me out of twenty two!

T T T T T T e T T T e T AT AT
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What have we discussed?

1. Welooked at patterns of making letters and other shapes using matchsticks. We
learnt how to write the general relation between the number of matchsticks
required for repeating a given shape. The number of times a given shape is
repeated varies, it takes on values 1,2,3,... . It is a variable, denoted by some
letter like n.
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A variabletakeson different values, itsvalueisnot fixed. Thelength of asquare
can have any value. Itisavariable. But the number of anglesof atriangle hasa
fixed value 3. It isnot avariable.

We may useany lettern, [, m, p, X, y, z, €tc. to
show avariable.

A variable allows us to express relations in
any practical situation.

Variables are numbers, athough their value
is not fixed. We can do the operations of
addition, subtraction, multiplication and
division on them just as in the case of fixed
numbers. Using different operations we can
form expressions with variables like x — 3,
p
X+ 3, 2n, 5m, 3,2y+3,3|—5,etc. —
Variablesalow usto expressmany common rulesin both geometry and arithmetic
inageneral way. For example, therulethat the sum of two numbersremainsthe
sameif the order in which the numbersaretaken isreversed can be expressed as
a+ b= Db+ a. Here, thevariablesa and b stand for any number, 1, 32, 1000—7,
— 20, etc.

Anequationisacondition onavariable. It isexpressed by saying that an expression
with avariableisequal to afixed number, e.g. x—3=10.

An equation has two sides, LHS and RHS, between them is the equal (=) sign.

The LHS of an equation is equal to its RHS only for a definite value of the
variablein the equation. We say that this definite value of the variable satisfies
the equation. Thisvalueitself is called the solution of the equation.

For getting the solution of an equation, one method isthetrial and error method.
In thismethod, we give some valueto the variable and check whether it satisfies
the equation. We go on giving thisway different valuesto the variable™ until we
find the right value which satisfies the equation.

ALGEBRA




Ratio and
Proportion

Chapter 12

Introduction

In our daily life, many a times we compare two
quantities of the same type. For example, Avnee and
Shari collected flowers for scrap notebook. Avnee .
collected 30 flowers and Shari collected 45 flowers.
So, we may say that Shari collected 45 — 30 = 15
flowers more than Avnee.

Also, if height of Rahim is 150 cm and that of
Avneeis 140 cm then, we may say that the height of
Rahimis 150 cm—140 cm =10 cm morethan Avnee.
Thisis oneway of comparison by taking difference.

If we wish to compare the lengths of an ant and a
grasshopper, taking the difference does not express
the comparison. The grasshopper’s length, typically
4 cmto 5 cm is too long as compared to the ant’s
length whichisafew mm. Comparison will be better
if we try to find that how many ants can be placed
one behind the other to match the length of
grasshopper. So, we can say that 20 to 30 ants have
the same length as a grasshopper.

Consider another example.

Cost of acar is Rs 2,50,000 and that of a motorbike is Rs 50,000. If we
calculate the difference between the costs, it isRs 2,00,000 and if we compare

2,50,000 5

50,000 1

by division; i.e.
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We can say that the cost of the car isfive times the cost of the motorbike.
Thus, in certain situations, comparison by divison makes better sense than
comparison by taking the difference. The comparison by divisionisthe Ratio.
In the next section, we shall learn more about ‘ Ratios' .

12.2 Ratio

Consider the following:

Isha's weight is 25 kg and her father’s weight is 75 kg. How many times
Father’'s weight is of Isha’s weight? It is three times.

Cos of apenisRs 10 and cost of apencil isRs 2. How many times the cost of
apencil is the cogt of a pen? Obvioudy it isfivetimes.

In the above examples, we compared the two quantities in terms of
“how many times'. Thiscomparison isknown asthe Ratio. Wedenote
ratio using symbol ‘:’

Consider the earlier examples again. We can say,

The ratio of father’s weight to Isha's weight = % = % =3:1
1

=5:1

— | WD

. . 0
The ratio of the cost of a pen to the cost of a pencil = 5"

Let uslook at this problem.
In aclass, there are 20 boys and 40 girls. What is the ratio of
(8 Number of girlsto the total number of students.
(b) Number of boys to the total number of students.
TI’)’ These () First we need to find the total number of students,

1

Inaclass, thereare
20 boys and 40
girls. What is the
ratio of the number
of boys to the
number of girls?

Ravi walks 6 km
in an hour while
Roshan walks
4 km in an hour.

which is,
Number of girls+ Number of boys= 20 + 40 = 60.
Then, the ratio of number of girls to the total

40 _2

number of studentsis

Find the answer of part (b) in the similar manner.

Now consider the following example.

Length of ahouse lizard is 20 cm and the length
of acrocodileis4 m.

What is the ratio “I am 5
of the distance times bigger = Iambioce
covered by Ravi thanyou”, says

to the distance
covered by Roshan?

/g@

W‘z}_}"'

the lizard. As
wecan seethis




|
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isreally absurd. A lizard'slength cannot be 5 times of the length of acrocodile.
So, what iswrong? Observe that the length of thelizard isin centimetres and
length of the crocodile isin metres. So, we have to convert their lengths into
the same unit.

Length of the crocodile =4 m =4 x 100 = 400 cm.

Therefore, ratio of the length of the crocodile to the length of the lizard

=200_20_50.1.

20 1
Two quantities can be compared only if they are in the same unit.
Now what istheratio of the length of the lizard to the length of the crocodile?

ItiS&=L=1:2O.

400 20

Observe that thetwo ratios 1 : 20 and 20 : 1 are different from each other.
The ratio 1 : 20 is the ratio of the length of the lizard to the length of the
crocodile whereas, 20 : 1 is the ratio of the length of the crocodile to the
length of the lizard.

Now consider another example. Try These ()

Length of apencil is18 cm and its
diameter is 8 mm. What isthe ratio of

the diameter of the pencil to that of its

1. Saurabhtakes15 minutestoreach
school from hishouse and Sachin
takes one hour to reach school

length? Since the length and the from his house. Find the ratio of

diameter of the pencil are given in the time taken by Saurabh to the

different units, wefirst need to convert time taken by Sachin.

them into same unit. 2. Cost of a toffee is 50 paise and
Thus, length of the pencil =18 cm cost of achocolateis Rs 10. Find

=18 x 10 mm = 180 mm. the ratio of the cost of atoffeeto
The ratio of the diameter of the the cost of & chocolate.

cil tothat of thelength of thepencil ~ 3- In @ school, there were 73
pen g Pe holidaysin oneyear. What isthe

2:45 . ratio of the number of holidays

' ?
Think of some to the number of daysinoneyear”

more  situations
where you compare
two quantities of same type in different units.

We use the concept of ratio in many situations of our
daily life without realising that we do so.

Compare the drawings A and B. B looks more natural
than A. Why?
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The legs in the picture A are too long in comparison to the other body
parts. This is because we normally expect a certain ratio of the length of legs
to the length of whole body.

Compare the two pictures of a pencil. Is the
first one looking like a full pencil? No.

Why not? The reason isthat the thickness and \
thelength of the pencil arenot inthe correct ratio.

Sameratio in different situations :

Consider the following :

e | engthof aroomis30 manditsbreadthis20 m. So, theratio of length of
the room to the breadth of the room = % = % =3:2

® Thereare 24 girls and 16 boys going for a picnic. Ratio of the number of
girls to the number of boys = % = % =3:2

The ratio in both the examplesis 3 : 2.

® Notetheratios30:20and 24 : 16 in lowest form aresame as 3 : 2. These
are equivalent ratios.

e Canyou think of some more examples having theratio 3 : 2?

It is fun to write Situations that give rise to a certain ratio. For example,
write situations that give theratio 2 : 3.

e Ratio of the breadth of atable to the length of the tableis2: 3.
® Sheenahas 2 marbles and her friend Shabnam has 3 marbles.

Then, the ratio of marbles that Sheena and Shabnam haveis 2 : 3.
Can you write some more situations for this ratio? Give any ratio to your
friends and ask them to frame situations.

Ravi and Rani started a business and
invested money in the ratio 2 : 3. After one
year the total profit was Rs 40,000.

Ravi said “we would divide it equally”,
Rani said “| should get more as| haveinvested
more”.

It was then decided that profit will be
divided in the ratio of their investment.

Here, the two terms of theratio 2 : 3are 2 and 3.

Sum of theseterms=2+3=5

What does this mean?

Thismeansif the profit is Rs 5 then Ravi should get Rs 2 and Rani should
get Rs 3. Or, we can say that Ravi gets 2 parts and Rani gets 3 parts out of the
5 parts.

247
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2 3
i.e.,, Ravi should get 35 of the total profit and Rani should get gof the

total profit.
If the total profit were Rs 500

2
Ravi would get Rs rie 500 = Rs 200

3
and Rani would get 3% 500 = Rs 300

Now, if the profit were Rs 40,000, could you find the share of each?

2
Ravi’s share =Rs 5 40000 = Rs 16,000.

3
And Rani’s share = Rs 3 40000 = Rs 24,000.

Can you think of some more examples where you have to divide anumber
of things in some ratio? Frame three such examples and ask your friends to
solve them.

Let uslook at the kind of problems we have solved so far.

Try These () —
Find the ratio of number of notebooks to the number of M,
books in your bag. () " |

2. Find the ratio of number of desks and chairs in your /D
classroom.

3. Find the number of students above twelve years of age in your class.
Then, find the ratio of number of students with age above twelve years
and the remaining students.

4. Find the ratio of number of doors and the number of windows in your
classroom.

5. Draw any rectangle and find the ratio of its length to its breadth.

R

Example 1 : Length and breadth of a rectangular field are 50 m and 15 m
respectively. Find the ratio of the length to the breadth of the field.

Solution : Length of the rectangular field = 50 m
Breadth of the rectangular field = 15 m
The ratio of the length to the breadth is50 : 15

50 5 10

50
Thera'uocanbewrlttenas15 =15 5 3 =10:3

Thus, the required ratio is 10 : 3.
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Example 2 : Find the ratio of 90 cm to 1.5 m.

Solution : Thetwo quantities are not in the same units. Therefore, we have to
convert them into same units.

1.5m=1.5x 100 cm = 150 cm.

Therefore, the required ratio is 90 : 150.

90 9 30 3

150 T 150 30 5
Required ratio is 3 : 5.

Example 3 : There are 45 persons working in an office. If the number of
femalesis 25 and the remaining are males, find the ratio of :

(a) The number of females to number of males.

(b) The number of males to number of females.

Solution : Number of females = 25

Total number of workers = 45

Number of males=45-25=20

Therefore, the ratio of number of females to the number of males
=25:20=5:4

And the ratio of number of males to the number of females
=20:25=4:5,

(Notice that there is a difference between the two ratios5 : 4 and 4 : 5).

Example 4 : Give two equivalent ratios of 6 : 4.

. o 6_6 2 12
Solutlon.Rat|06.4—4 1 2 3
Therefore, 12 : 8 isan equivalent ratio of 6 : 4
_ . _6_62 3
Similarly, theratio 6.4—4 2 3 2

S0, 3:2 is another equivalent ratio of 6 : 4.
Therefore, we can get equivalent ratios by multiplying or dividing the
numerator and denominator by the same number.

Write two more equivalent ratios of 6 : 4.

Example 5 : Fill in the missing numbers :

14 [] 6

21 3 []
Solution : In order to get the first missing number, we consider the fact that
21 =3 x7.i.e.whenwedivide 21 by 7 we get 3. Thisindicatesthat to get the
missing number of second ratio, 14 must also be divided by 7.

When we divide, we have, 14~ 7 =2
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Hence, the second ratio is % .

Similarly, to get third ratio we multiply both terms of second ratio by 3.
(Why?)

6
Hence, thethird ratio is =

4_[2_6

1 - - -
Therefore, 13 ] [These are all equivalent ratios.]

Example 6 : Ratio of distance of the school from Mary’s home to the distance

of the school from John'shomeis?2: 1.

(&) Who lives nearer to the school ?

(b) Complete the following table which shows some possible distances that
Mary and John could live from the school.

Distance from Mary’s home to school (in km.) | 10 4

Distance from John’s home to school (in km.) 5 4 3 1

(c) If the ratio of distance of Mary’s home to the distance of Kalam’'s home
from school is1 : 2, then who lives nearer to the school ?

Solution : (&)John lives nearer to the school (Astheratiois?2: 1).
(b)

Distance from Mary’s home to school (in km.)| 10 8 4 6 2

Distance from John’s home to school (in km.) 5 4 2 3 1

(c) Sincetheratiois1: 2, so Mary lives nearer to the school.
Example 7 : Divide Rs60 intheratio 1 : 2 between Kriti and Kiran.

Solution : Thetwo partsare 1 and 2.

Therefore, sum of theparts=1+2=3.

Thismeans if there are Rs 3, Kriti will get Re 1 and Kiran will get Rs 2.
Or, we can say that Kriti gets 1 part and Kiran gets 2 parts out of every 3 parts.

Therefore, Kriti’s share = % 60=Rs 20

And Kiran's share = % 60 = Rs40.
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EXERCISE 12.1

1. Thereare 20 girlsand 15 boysin aclass.
(8 What isthe ratio of number of girls to the number of boys?
(b) What istheratio of number of girlsto the total number of studentsin the class?

2. Out of 30 studentsinaclass, 6 likefootball,
12 like cricket and remaining like tennis.
Find the ratio of

(8 Number of students liking football to e W &
number of students liking tennis. /AN S \}kﬁg

(b) Number of students liking cricket to :
total number of students.

3. Seethefigure and find the ratio of
(& Number of trianglesto the number of circles

=)

inside the rectangle. ‘
(b) Number of squares to all the figures inside
the rectangle.
@

(c) Number of circlesto al thefiguresinsidethe
rectangle.

4. Distances travelled by Hamid and Akhtar in an hour are 9 km and 12 km. Find
the ratio of speed of Hamid to the speed of Akhtar.

5. Fill in the following blanks:

is_O_w_[ | |
18 6 [] = 3o [Aretheseequivalent ratios?]

6. Find theratio of the following :
(8 81to108 (b) 98 to 63
(©0 3B3kmto121km  (d) 30 minutes to 45 minutes
7. Find the ratio of the following:
(& 30 minutesto 1.5 hours (b) 40cmto1.5m
(c) 55pasetoRel (d) 500 ml to 2 litres
8. Inayear, Seemaearns Rs 1,50,000 and saves Rs 50,000. Find the ratio of
(8 Money that Seema earns to the money she saves.
(b) Money that she saves to the money she spends.

9. Thereare 102 teachersin aschool of 3300 students. Find theratio of the number
of teachers to the number of students.

10. Inacollege, out of 4320 students, 2300 are girls. Find the ratio of
(8 Number of girlsto the total number of students.

(b) Number of boys to the number of girls. “
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(c) Number of boys to the total number of students.
11. Out of 1800 students in a school, 750 opted basketball, 800 opted cricket and
remaining opted table tennis. If astudent can opt only one game, find the ratio of
(8 Number of students who opted basketball to the number of students who
opted table tennis.
(b) Number of students who opted cricket to the number of students opting
basketball.
() Number of students who opted basketball to the total number of students.
12. Cost of adozen pensis Rs 180 and cost of 8 ball pensis Rs 56. Find the ratio of
the cost of a pen to the cost of a ball pen.

13. Consider the statement: Ratio of breadth and length of ahall is2 : 5. Complete
the following table that shows some possible breadths and lengths of the hall.

Breadth of the hall (in metres) 10 |:| 40
Length of the hall (in metres) 25 | 50

14. Divide 20 pens between Sheela and Sangeeta in the ratio of 3 : 2.

15. Mother wants to divide Rs 36 between her daughters
Shreya and Bhoomika in the ratio of their ages. If age
of Shreyais 15 years and age of Bhoomikais 12 years,
find how much Shreya and Bhoomika will get.

16. Present age of father is 42 years and that of hissonis 14
years. Find the ratio of
(a) Present age of father to the present age of son.
(b) Age of the father to the age of son, when son was 12 years old.
(c) Age of father after 10 yearsto the age of son after 10 years.
(d) Age of father to the age of son when father was 30 years old.

12.3 Proportion

Consider this situation :

Rau went to the market to purchase tomatoes. One shopkeeper tells him
that the cost of tomatoesis Rs 40 for 5 kg. Another shopkeeper givesthe cost as
6 kg for Rs42. Now, what should Raju do? Should he purchase tomatoes from
the first shopkeeper or from the second? Will the comparison by taking the
difference help him decide? No. Why not?

Think of some way to help him. Discuss with your friends.

Consider another example.

Bhavika has 28 marbles and Vini has 180 flowers. They want to share
these among themselves. Bhavika gave 14 marbles to Vini and Vini gave 90
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flowersto Bhavika. But Vini was not satisfied.
She felt that she had given more flowers to
Bhavika than the marbles given by Bhavika
to her.

What do you think? Is Vini correct?

To solve this problem both went to Vini’s
mother Pooja.

Pooja explained that out of 28 marbles,
Bhavika gave 14 marblesto Vini.

Therefore, ratiois14:28=1: 2.

And out of 180 flowers, Vini had given 90 flowers to Bhavika

Therefore, ratiois90:180=1: 2.

Since both the ratios are the same, so the distribution is fair.

Two friends Ashma and Pankhuri went to market to purchase hair clips.
They purchased 20 hair clipsfor Rs 30. Ashmagave Rs 12 and Pankhuri gave
Rs 18. After they came back home, Ashma asked Pankhuri to give 10 hair
clips to her. But Pankhuri said, “since | have given more money so | should
get more clips. You should get 8 hair clipsand | should get 12”.

Can you tell who is correct, Ashma or Pankhuri? Why?

Ratio of money given by Ashma to the money given by Pankhuri

=Rs12:Rs18=2:3

According to Ashma's suggestion, the ratio of the number of hair clips for
Ashma to the number of hair clipsfor Pankhuri =10:10=1:1

According to Pankhuri’s suggestion, the ratio of the number of hair clips
for Ashma to the number of hair clipsfor Pankhuri =8:12=2:3

Now, notice that according to Ashma's distribution, ratio of hair clips and
the ratio of money given by them is not the same. But according to the
Pankhuri’s distribution the two ratios are the same.

Hence, we can say that Pankhuri’s distribution is correct.

Sharing a ratio means something!

Consider the following examples :

* Rg purchased 3 pens for Rs 15 and Anu purchased 10 pens for Rs 50.
Whose pens are more expensive?
Ratio of number of pens purchased by Raj to the number of pens purchased
by Anu=3: 10.
Ratio of their costs=15:50=3:10
Both the ratios 3 : 10 and 15 : 50 are equal. Therefore, the pens were

purchased for the same price by both. m
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e Rahim sdlls 2 kg of apples for Rs 60 and Roshan sells 4 kg of apples for
Rs 120. Whose apples are more expensive?
Ratio of the weight of apples=2kg:4kg=1 :2
Ratio of their cost =Rs60: Rs120=6:12=1:2
So, the ratio of weight of apples = ratio of their cost.
Since both the ratios are equal, hence, we say that they
arein proportion. They are selling apples at the same rate.

If two ratios are equal, we say that they are in proportion and use the
symbol ‘::’ or ‘=" to equate thetwo ratios.

For the first example, we can say 3, 10, 15 and 50 arein
proportion which iswrittenas3: 10 :: 15: 50 and isread as
3isto10as15isto50oritiswrittenas3: 10 = 15: 50.

For the second example, we can say 2, 4, 60 and 120 are
in proportion which iswrittenas2: 4 :: 60: 120 and isread
as2isto4 as60isto 120.

Let us consider another example.

A man travels 35 km in 2 hours. With the same speed
would he be able to travel 70 km in 4 hours?

Now, ratio of the two distances travelled by the man is 35 to
70=1: 2 and theratio of the time taken to cover these distancesis2to4=1: 2.

Hence, thetwo ratiosareequa i.e. 35: 70=2: 4.

Therefore, we can say that the four Try These O
numbers 35, 70, 2 and 4 are in proportion. Check whether the given

Hence, we can writeitas35: 70 :: 2: 4 405 are equdl, i.e. they are

and read it as 35isto 70 as in proportion.

2 isto 4. Hence, he can travel 70 kmin 4 If yes, then writethemiin
hours with that speed. the proper form.

Now, consider this example, 1. 1:5and3:15

2. 2:9and 18: 81

3. 15:45and5: 25
4. 4:12and 9: 27

5. Rs10toRs15and 4to 6

Cost of 2 kg of applesis Rs 60 and a5 kg
watermelon costs Rs 15.

Now, ratio of the weight of apples to the
weight of watermelonis?2 : 5.

And ratio of the cost of apples to the cost
of thewatermelonis60:15=4:1.

Here, thetwo ratios 2 : 5 and 60 : 15 are not equal,

i.e2:5# 60:15

Therefore, the four quantities 2, 5, 60 and 15 are not in proportion.
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If tworatiosarenot equal, then wesay that they arenot in proportion.
In astatement of proportion, thefour quantitiesinvolved when taken in
order areknown asrespectiveterms. First and fourth termsare known
as extremeterms. Second and third terms are known as middle terms.

For example, in35:70::2: 4,
35, 70, 2, 4 arethefour terms. 35 and 4 are the extreme terms. 70 and 2 are
the middle terms.

Example 8 : Aretheratios 25¢g : 30g and 40 kg : 48 kg in proportion?

25
Solution : 259:30g= 30 =5:6

40
40kg : 48 kg = m =5:6 S0,25:30=40:48.
Therefore, theratios 25 g : 30 g and 40 kg : 48 kg arein proportion,
i.e.25:30::40:48
Themiddletermsin thisare 30, 40 and the extremetermsare 25, 48.
Example 9 : Are 30, 40, 45 and 60 in proportion?

30
Solution : Ratio of 30to 40 = %: 3:4.

45
Ratio of 45to 60 = %0 =3:4.

Since, 30: 40 =45 60.
Therefore, 30, 40, 45, 60 are in proportion.

Example 10 : Do the ratios 15 cm to 2 m and 10 sec to 3 minutes form a
proportion?

Solution : Ratioof 1I5cmto2m 15:2 %100 (1 m = 100 cm)
3:40
10: 3 x 60 (1 min =60 sec)
1:18

Since, 3:40# 1: 18, therefore, the given ratios do not form a proportion.

Ratio of 10 secto 3 min

EXERCISE 12.2

1. Determineif the following are in proportion.
(@ 15,45,40,120 (b) 33,121,9,96 (c) 24, 28, 36, 48
(d) 32,48,70,210 (e) 4,6,8,12 (f) 33,44, 75,100

2. WriteTrue (T ) or False ( F) against each of the following statements :
(@ 16:24::20:30 (b) 21:6::35:10 (c) 12:18::28:12 m
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(d) 8:9::24:27 () 52:39:3:4 (f) 09:036::10:4
3. Arethe following statements true?

(@) 40 persons: 200 persons=Rs 15: Rs 75

(b) 7.5 litres: 15 litres =5Kkg : 10 kg

(c) 9kg:45kg=Rs44:Rs20

(d)32m:64m=6sec: 12 sec

(e) 45 km : 60 km = 12 hours: 15 hours

4. Determineif thefollowing ratiosform aproportion. Also, writethe middle terms
and extreme terms where the ratios form a proportion.
@ 25cm:1mandRs40: Rs160  (b)39litres: 65 litresand 6 bottles: 10 bottles
(c) 2kg:80kg and25g:625g (d) 200ml : 2.5litreand Rs4 : Rs50

12.4 Unitary Method

Consider the following situations: \ ﬁﬁ
® Two friends Reshma and Seema went to market to purchase /47| 7
notebooks. Reshma purchased 2 notebooks for Rs 24. What is \i;;, 7
the price of one notebook? | T% B

e A scooter requires2 litresof petrol to cover 80km. How many /., | _._J,"-',
litres of petrol isrequired to cover 1 km? R\% “j’f

2 5

These are examples of the kind of Situations that we =
facein our daily life. How would you solve these?

Reconsider the first example: Cost of 2 notebooks is
Rs 24.

Therefore, cost of 1 notebook = Rs24 2 =Rs12.

Now, if you were asked to find cost of 5 such notebooks. It would be

=Rs12x 5= Rs60

Reconsider the second example: We want to know how many litres are
needed to travel 1 km.

For 80 km, petrol needed = 2 litres.

2 1
Therefore, to travel 1 km, petrol needed = 20 40 litres.

Now, if you are asked to find how many litres of petrol are required to cover
120 km?

Then petrol needed = 4iox120 litres = 3 litres.

The method in which first we find the value of one unit and then the
value of required number of unitsisknown as Unitary Method.
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Try Thesey
1. Prepare five similar problems and ask your friends to solve them.
2. Read the table and fill in the boxes.

Time Distancetravelled by Karan | Distance travelled by Kriti

2 hours 8 km 6 km
1 hour 4 km |:|
We see that,

Distance travelled by Karan in 2 hours = 8 km

8
Distance travelled by Karan in 1 hour = > km =4 km

Therefore, distance travelled by Karanin 4 hours =4 x 4 = 16 km
Similarly, to find the distance travelled by Kriti in 4 hours, first find the
distance travelled by her in 1 hour.

Example 11 : If the cost of 6 cans of juice is Rs 210, then what will be the
cost of 4 cans of juice?

Solution : Cost of 6 cans of juice = Rs 210

. 210
Therefore, cost of one can of juice = & " Rs 35

Therefore, cost of 4 cans of juice = Rs 35 x 4 = Rs 140.
Thus, cost of 4 cans of juiceis Rs 140.

Example 12 : A motorbike travels 220 km in 5 litres of petrol. How much
distance will it cover in 1.5 litres of petrol?

Solution : In 5 litres of petrol, motorbike can travel 220 km.

220
Therefore, in 1 litre of petrol, motor bike travels = = km , {5

220
Therefore, in 1.5 litres, motorbike travels = TXI.S km

220 15
= TXE km = 66 km.

Thus, the motorbike can travel 66 km in 1.5 litres of petrol.

Example 13 : If the cost of adozen soapsis Rs 153.60, what will be the cost
of 15 such soaps?

Solution : We know that 1 dozen = 12
Since, cost of 12 soaps = Rs 153.60

257
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153.60
Therefore, cost of 1 soap = I - Rs 12.80
Therefore, cost of 15 sogps = Rs 12.80 x 15 = Rs 192

Thus, cost of 15 soapsis Rs 192.
Example 14 : Cost of 105 envelopes is Rs 35. How many envelopes can be

purchased for Rs 10?
Solution : In Rs 35, the number of envelopes that can be purchased = 105
105
Therefore, in Re 1, number of envelopes that can be purchased = 35

Therefore, in Rs 10, the number of envel opes that can be

105
purchased = 35 X 10=30
Thus, 30 envelopes can be purchased for Rs 10.

1
Example 15 : A car travels 90 kmin 25 hours.

(&) How much time is required to cover 30 km with the same speed?
(b) Find the distance covered in 2 hours with the same speed.

Solution : (8) Inthis case, timeisunknown and distanceisknown. Therefore,
we proceed as follows :

1 5 5 . .
25 hours = 5 hours = 5 x 60 minutes = 150 minutes.

90 km is covered in 150 minutes

. 150 .
Therefore, 1 km can be covered in 90 minutes

150
Therefore, 30 km can be covered in 90 x 30 minutesi.e. 50 minutes

Thus, 30 km can be covered in 50 minutes.

(b) In this case, distance is unknown and time is known. Therefore, we
proceed as follows :

R

1 5
Distance covered in 25 hours (i.e. 5 hours) = 90 km

2
Therefore, distance covered in 1 hour = 90 % km =90 x 5 =36 km

Therefore, distance covered in 2 hours =36 x 2 = 72 km.
Thus, in 2 hours, distance covered is 72 km.
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EXERCISE 12.3

If the cost of 7 m of cloth is Rs 294, find the cost of 5 m of cloth.
Ekta earns Rs 1500 in 10 days. How much will she earn in 30 days?

If it hasrained 276 mm in the last 3 days, how many cm of rain will fall in one
full week (7 days)? Assume that the rain continues to fall at the same rate.

Cost of 5 kg of wheat is Rs 30.50.
(& What will be the cost of 8 kg of wheat?
(b) What quantity of wheat can be purchased in Rs 617

The temperature dropped 15 degree celsius in the last 30 days. If the rate of
temperature drop remains the same, how many degrees will the temperature
drop in the next ten days?

Shaina pays Rs 7500 as rent for 3 months. How much does she has to pay for a
whole year, if the rent per month remains same?

Cost of 4 dozens bananas is Rs 60. How many bananas can be purchased for
Rs 12.50?

The weight of 72 booksis 9 kg. What is the weight of 40 such books?

A truck requires 108 litres of diesel for covering a distance of 594 km. How
much diesel will be required by the truck to cover a distance of 1650 km?

Raju purchases 10 pens for Rs 150 and Manish buys 7 pens for Rs 84. Can you
say who got the pens cheaper?

Anish made 42 runs in 6 overs and Anup made 63 runsin 7 overs. Who made
more runs per over?

What have we discussed?

For comparing quantities of the same type, we commonly use the method of
taking difference between the quantities.

In many situations, a more meaningful comparison between quantities is made
by using division, i.e. by seeing how many times one quantity is to the other
quantity. This method is known as comparison by ratio.

For example, Isha's weight is 25 kg and her father’s weight is 75 kg. We
say that Isha's father’s weight and Isha’s weight arein theratio 3 : 1.

For comparison by ratio, the two quantities must be in the same unit. If they are
not, they should be expressed in the same unit before the ratio is taken.

The same ratio may occur in different situations.

Notethat theratio 3: 2isdifferent from 2 : 3. Thus, the order in which quantities
are taken to express their ratio is important.
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10.
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10
A ratio may be treated as a fraction, thus the ratio 10 : 3 may be treated as 3

Two ratios are equivalent, if the fractions corresponding to them are equivalent.
Thus, 3: 2isequivaentto6:4or 12: 8.

A ratio can be expressed in itslowest form. For example, ratio 50 : 15 istreated

50 5 10
as E; initslowest form 15 = 3 Hence, the lowest form of theratio 50 : 15

is10: 3.
Four quantities are said to be in proportion, if the ratio of the first and the
second quantities is equal to the ratio of the third and the fourth quantities.

3 _15
Thus, 3, 10, 15, 50 are in proportion, since E:%' We indicate the
proportion by 3: 10 :: 15: 50, itisread as 3 isto 10 as 15 is to 50. In the
above proportion, 3 and 50 are the extreme terms and 10 and 15 are the

middle terms.

The order of terms in the proportion is important. 3, 10, 15 and 50 are in
3 50

proportion, but 3, 10, 50 and 15 are not, since 0 isnot equal to 15

The method in which we first find the value of one unit and then the value of
the required number of units is known as the unitary method. Suppose the
cost of 6 cansis Rs 210. To find the cost of 4 cans, using the unitary method,

210
we first find the cost of 1 can. It isRs ? or Rs 35. From this, we find the

price of 4 cans as Rs 35 x 4 or Rs 140.



Chapter 13

Introduction

Symmetry is quite a common term used in day to day life. When we see
certain figures with evenly balanced proportions, we say, “They are
symmetrical”.

Ta; mahal (U P)

These pictures of architectural marvel are beautiful (5;)3 S '
because of their symmetry. A
Suppose we could fold a picture in half such that the ZQ
left and right halves match exactly then the picture is said
to have line symmetry (Fig 13.1). We can see that the two
halves are mirror images of each other. If we place amirror
on the fold then the image of one side of the picture will
fall exactly onthe other side of the picture. When it happens,
the fold, which isthe mirror line, isaline of symmetry (or @
an axis of symmetry) for the picture.

1
Fig 13.1
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The shapes you see here are symmetrical. Why?

When you fold them along the dotted line, one half of
the drawing would fit exactly over the other half.

How do you name the dotted line in the figure?

Where will you place the mirror for having the image
exactly over the other half of the picture?

The adjacent figure 13.2 is not symmetrical.

Can you tell ‘why not’? Fig 13.2

13.2 Making Symmetric Figures: Ink-blot Devils

Do This ~<

Take a piece of paper. Fold it in half.

Spill afew drops of ink on one half side.

Now press the halves together.

What do you see?

Is the resulting figure symmetric? If yes, whereis
theline of symmetry?Isthereany other linealongwhich
it can be folded to produce two identical parts?

Try more such patterns.

Inked-string patterns

Fold a paper in half. On one half-portion, arrange short lengths of string
dipped in a variety of coloured inks or paints. Now press the two halves.
Study the figure you obtain. Is it symmetric? In how many ways can it be
folded to produce two identical halves?

- List a few objects you find in your class
Tl’y These & room such as the black board, the table, the
You have tWo Set-SqUares )| ' the textbook, etc. Which of them are
in your ‘mathematical symmetric and which are not? Can you identify
Instruments box’. Are they e jines of symmetry for those objects which
Symmetric? are symmetric?



1. Listany four symmetrical objects from your home or school.

SYMMETRY

EXERCISE 13.1

For the given figure, which one isthe mirror line, | or 1.?

Identify the shapes given below. Check whether they are
symmetric or not. Draw the line of symmetry as well. t;

@ 6 ©) ©

4. Copy the following on a squared paper. A square paper is what you would have

5.

used in your arithmetic notebook in earlier classes. Then complete them such that
the dotted line isthe line of symmetry.

( (b) (©

(d) (€) (f)
\

Inthefigure, | isthe line of symmetry.

Complete the diagram to make it symmetric.
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6. Inthefigure, | istheline of symmetry.
Draw theimage of thetriangle and completethe diagram
S0 that it becomes symmetric.

13.3 Figures with Two Lines of Symmetry

Do This ~<

A kite

One of the two set-squares in your instrument box has angles of measure 30°,

60°, 90°.

Take two such identical set-squares. Place them side by side i

to form a ‘kite’, like the one shown here.
How many lines of symmetry does the shape have?

Do you think that some shapes may have more than one line

of symmetry?
A rectangle

Take arectangular sheet (like a post-card). Fold it once lengthwise so that one
half fits exactly over the other half. Is thisfold a line of symmetry? Why?

1st fold

Try These

can by
combining two
or more set
squares. Draw
them on squared
paper and note
their lines of
symmetry.

2nd fold

Open it up now and
again fold on its
width in the same
way. Is this second
fold also a line of
symmetry? Why?

Do you find that these two lines are the lines of
Formasmany  Symmetry?
shapesasyou A cut out from doublefold

Takearectangular piece of paper. Fold
it once and then once more. Draw
some design as shown. Cut the shape
drawn and unfold the shape. (Before
unfolding, try to guess the shape you
are likely to get).

How many lines of symmetry

cut out?

Create more such designs.

does the shape have which has been
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13.4 Figures with Multiple (morethan two) Lines of Symmetry

Take asquare piece of paper. Fold it into half verticaly,
fold it againinto half horizontaly. (i.e. you havefolded
it twice). Now open out the folds and again fold the
square into half (for a third time now), but this time
along adiagonal, as shown in thefigure. Again open it
and fold it into half (for the fourth time), but this time

. : : 3lines of symmet
along the other diagonal, as shown in the figure. Open ¢, a,:ne&:uﬂ ;er;n:ﬂ ggm

out the fold.

How many lines of symmetry does the shape have?

We can also learn to construct figures with two lines of symmetry starting
from asmall part asyou did in Exercise 13.1, question 4, for figures with one
line of symmetry.

1. Let ushave afigure as shown aongside. /

2. We want to complete it so that we get afigure /‘J
with two lines of symmetry. Let the two lines ©
of symmetry be A and B.

3. Wedraw thepart asshownto get afigurehaving <
line A asaline of symmetry.
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4. To complete the figure we need it to be
symmetrical about line B also. Draw the
remaining part of figure as shown. . S A
Thisfigure hastwo lines of symmetry i.e. lineA
and line B.
Try taking similar pieces and adding to them so
that the figure has two lines of symmetry.
Some shapes have only one line of symmetry; some have two lines of
symmetry; and some have three or more.
Can you think of afigure that has six lines of symmetry?

Symmetry, symmetry ever ywher el
e Many road Sgnsyou see everyday have lines of symmetry. Here, areafew.

T\ T | dentify afew more symmetric

’ ﬁ (y road signs and draw them.

Do not forget to mark thelines

N\ 4 of symmetry.

|

® The nature has plenty of
things having symmetry in
thelr shapes; look at these:

® Thedesignson some playing cards have line symmetry. |dentify them for
the following cards.

X ol
o 'Y

X~
A v

R

AS

® Hereisaypair of scissors!

How many lines of symmetry doesiit have? /\‘1}1%
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® Observe this beautiful figure.
It is a symmetric pattern known as Koch's
Snowflake. (If you have access to a computer, browse
through thetopic “Fractals’ and find more such beauties!).
Find the lines of symmetry in thisfigure.
EXERCISE 13.2

1. Find the number of lines of symmety for each of the following shapes:

€Y (b) (c)
(d) (e) (f) .....................
H .
© g ™ 1. ()
v T-

2. Copy thetrianglein each of thefollowing figures on squared paper. Ineach case,
draw the ling(s) of symmetry, if any and identify the type of triangle. (Some of
you may like to trace the figures and try paper-folding first!)
€Y (b)

(c) (d)
AN
[\
\
N\
AN 267
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3. Complete the following table.

Shape Rough figure Number of lines
of symmetry

Equilateral triangle N 3

Square
Rectangle

Isoscelestriangle
Rhombus
Circle

4. Canyou draw atriangle which has
(a) exactly onelineof symmetry?
(b) exactly two lines of symmetry?
(c) exactly threelines of symmetry?
(d) nolinesof symmetry?
Sketch arough figure in each case.
5. On asguared paper, sketch the following:
(a) Atrianglewithahorizontal line of symmetry but no vertical line of symmetry.
(b) A quadrilateral with both horizontal and vertical lines of symmetry.
(c) A quadrilateral with a horizontal line of symmetry but no vertical line of
symmetry.
(d) A hexagon with exactly two lines of symmetry.
(e) A hexagonwith six linesof symmetry.
(Hint : 1twill behdpful if youfirst draw thelinesof symmetry and then complete
thefigures.)
6. Trace each figure and draw the lines of symmetry, if any:

R

(@ (b)
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(©)

(d)

(€) (f)

7. Consider the letters of English aphabets, A to Z. List among them
the letters which have
(a) vertical linesof symmetry (likeA)

(b) horizontal lines of symmetry (like B)
(c) nolinesof symmetry (like Q)

8. Given here are figures of a few
folded sheets and designs drawn
about the fold. In each case, draw a
rough diagram of the complete ;

figure that would be seen when the

design is cut off. / \

13.5 Reflection and Symmetry

Line symmetry and mirror reflection are naturally related and linked to each
other.

Here is a picture showing the reflection of the English letter M. You can
Imagine that the mirror isinvisible and can just see the letter M and itsimage.

Image

Object




|
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The object and itsimage are symmetrical with reference
to the mirror line. If the paper is folded, the mirror line
becomes the line of symmetry. We then say that the imageis
the reflection of the object in the mirror line. You can aso
see that when an object isreflected, thereisno changein the
lengths and angles; i.e. the lengths and angles of the object
and the corresponding lengths and angles of the image are
the same. However, in one aspect thereisachange, i.e. there
Is a difference between the object and the image. Can you
guess what the difference is?

(Hint : Look yourself into amirror).

Do This <<
On a squared sheset, draw the figure ABC and find its
mirror image A'B'C' with | as the mirror line. A A
Compare the lengths of
AB andA'B'; BCand B'C; ACandA'C.. g ®
Are they different?
Does reflection change length of aline segment?
Compare the measures of the angles (use protractor
to measure) ABC and A'B'C. 1
Does reflection change the size of an angle?
Join AA', BB' and CC'. Use your protractor to measure the angles between
thelines| and AA', | and BB', | and CC.'.
What do you conclude about the angle between the mirror line | and the
line segment joining a point and its reflected image?

Try These CJ Paper decoration

If you are 100 cm in Use thin rectangular
front of a mirror, coloured paper. Fold it
where does your several times and create _ _ _
image appear tobe? = SOMe intricate patte_rns by =
If you movetowards ~ Cutting the paper, like the ) | -
themirror, how does = ONe shown here. [dentify
your image move? the line symmetriesin the

repeating design. Usesuch

decorative paper cut-outs

for festive occasions.




K aleidoscope

R ITE R A kaleidoscope uses mirrors to produce

N[~ | images that have several lines of

Cardboard |~~~/ | symmetry (as shown here for example).

| Usually, two mirrors strips forming a V-

shape are used. The angle between the

mirrors determines the number of lines
of symmetry.

Make a kaleidoscope and try to learn more about the symmetric images

produced.

Album

Collect symmetrical designs you come across and prepare an album.
Here are afew samples.

N W,
T& (A=
Y/

=

' J_ ~_Broken bangles

)

A

An application of reflectional symmetry
A paper-delivery boy wants to park his cycle at @

some point P and deliver the newspapers to | -
houses A and B. Where should he park the cycle o8B
sothat hiswalking distance AP+ BPwill beleast?

You can use reflectional symmetry here. Let g Street
A' be the image of A in the mirror line which is P
the street here. Thenthe point Pistheideal place
to park the cycle (where the mirror lineand A'B | &+

meet). Can you say why?

EXERCISE 13.3

1. Findthe number of linesof symmetry in each of the following shapes.

How will you check your answers?

@ ® ©

SYMMETRY

271
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“ ® — w0

2. Copy the following drawing on squared paper. Complete each one of them such
that the resulting figure has two dotted lines as two lines of symmetry.

@ V) ©

@ © ()

How did you go about completing the picture?

3. Ineachfigureaongside, aletter
of the aphabet is shown along

with a vertical line. Take the

mirror image of the letter in the

givenline. Findwhich letterslook 4

the same after reflection (i.e.

which letterslook thesameinthe
image) and which do not. Can
you guess why? v v

myir OEMNPHLTSVX

R
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Rangoli patterns
Kolams and Rangoli are popular in our country. A few samplesare given here.
Note the use of symmetry in them. Collect as many patterns as possible of
these and prepare an album.
Try and locate symmetric portions of these patterns alongwith the lines of
Symmetry.
What have we discussed?
1. A figure hasline symmetry if aline can be drawn dividing the figure into two
identical parts. Thelineiscalled aline of symmetry.
2. Afigure may have no line of symmetry, only oneline of symmetry, two lines of
symmetry or multiple lines of symmetry. Here are some examples.
Number of lines of symmetry Example
No line of symmetry A scalenetriangle
Only oneline of symmetry Anisoscelestriangle
Two lines of symmetry A rectangle
Threelines of symmetry An equilateral triangle
3. Theline symmetry is closely related to mirror reflection. When dealing with
mirror reflection, we have to take into account the left ~ right changes in
orientation.
Symmetry has plenty of applicationsin everyday lifeasin art, architecture, textile
technology, design creations, geometrical reasoning, Kolams, Rangoli etc.
273
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Chapter 14

Introduction

We see a number of shapes with which we are familiar. We also make alot of
pictures. These picturesinclude different shapes. We have learnt about some of
these shapes in earlier chapters as well. Why don’t you list those shapes that
you know about alongwith how they appear?

In thischapter we shall learn to make these shapes. In making these shapes
we need to use some tools. We shall begin with listing these tools, describing
them and looking at how they are used.

SNo. Nameandfigure Description Use
1. The Ruler A ruler ideally hasno Todraw line
[or the straight markingsonit. However, segmentsand

theruler inyour instruments  to measure
box is graduated into their lengths.
centimetresalong one edge
(and sometimesinto inches
along the other edge).

2. The Compasses A pair —apointer on one To mark off
end and apencil on the equal lengths
other. but not to

measurethem.
To draw arcs
andcircles.

Pencil Pointer
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3. TheDivider A pair of pointers To compare

lengths.

4. Two triangular To draw
pieces—one of them perpendicular
has 45°, 45°, 90° and parallel
angles at the vertices lines.

and the other has
30°, 60°, 90° angles
at the vertices.

A semi-circular To draw

device graduated into and measureangles.
180 degree-parts.

The measure starts

from 0° on theright

hand side and ends

with 180° on the | eft

hand side and vice-versa

Centre Point

We are going to consider “ Ruler and compasses constructions’, using
ruler, only to draw lines, and compasses, only to draw arcs.

Be careful while doing these constructions.

Here are sometipsto help you.

(a) Draw thin lines and mark points lightly.

(b) Maintain instruments with sharp tips and fine edges.

(c) Have two pencilsin the box, one for insertion into the compasses and
the other to draw lines or curves and mark points.

275
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14.2 TheCircle N

> W 3
Look at the wheel shown here. Every point onitsboundary / - Q. :w,-(f;'f-"\\l\\
is at an equal distance from its centre. Can you mention a [ » - |
few such objects and draw them? Think about five such \ | /
objects which have this shape. A 4

14.2.1 Construction of acirclewhen itsradiusisknown

Supposewewant to draw acircle of radius 3 cm. We need to use our compasses.
Here are the steps to follow.

Step 1 Open the
compasses for the 0
required radiusof 3cm.

Sep 2Mark a point
with a sharp pencil
where we want the 0 |
centre of the circle to 1
be. Nameit as O.

N —
W —
N —

Step 3 Place the pointer of the compasses on O.

Step 4 Turn the compasses slowly to draw the circle. Be careful to complete
the movement around in one instant.

Think, discussand write
How many circles can you draw with a given centre O and a point, say P?

EXERCISE 14.1

1. Draw acircleof radius3.2 cm.
With the same centre O, draw two circles of radii 4 cm and 2.5 cm.

3. Draw acircleand any two of itsdiameters. If you jointhe endsof these diameters,
what is the figure obtained? What figure is obtained if the diameters are
perpendicular to each other? How do you check your answer?

4. Draw any circle and mark points A, B and C such that
(a8 Alisonthecircle. (b) Bisintheinterior of thecircle.
(c) Cisintheexterior of thecircle.

5. Let A, B bethe centres of two circles of equal radii; draw them so that each one
of them passes through the centre of the other. Let them intersect at C and D.

N

R n e nnnmnny

Examine whether AB and CD are at right angles.
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14.3 A Line Segment
Remember that a line segment is bounded by two end-points. This makesit
possible to measure its length with aruler.

If we know the length of aline segment, it becomes possible to represent
it by adiagram. Let us see how we do this.
14.3.1 Construction of aline segment of a given length

Suppose we want to draw a line segment of length 4.7 cm. We can use our
ruler and mark two points A and B which are 4.7 cm apart. Join A and B and

get AB. While marking the points A and B, we should look straight down at
the measuring device. Otherwise we will get an incorrect value.

Useof ruler and compasses

A better method would be to use compasses to construct a line segment of a
given length.

Step 1Draw alinel. Mark apoint A on alinel.

& Py S
< g rd

A (J

Step 2 Placethe compasses pointer on the zero mark
of the ruler. Open it to place the pencil point upto
the 4.7cm mark.

S —
wn —

Sep 3 Taking caution that the opening of the
compasses has not changed, place the pointer on
A andswinganarctocut | at B.

Step 4 AB isaline segment of required length.

4.7 [

o
W e
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EXERCISE 14.2

1. Draw aline segment of length 7.3 cmusing aruler.
2. Construct aline segment of length 5.6 cm using ruler and compasses.

3. Construct AB of length 7.8 cm. From this, cut off AC of length 4.7 cm. Measure
BC.

4. Given AB of length 3.9 cm, construct PQ such that the length of PQ istwice

that of AB . Verify by measurement.

foX |

P X

then cut off XQ suchthat XQ also hasthelength of AB.)

5. Given AB of length7.3cmand CD of length 3.4 cm, construct

aline segment XY suchthat thelength of XY isequal to thedifference between

the lengthsof AB and CD . Verify by measurement.

14.3.2 Constructing a copy of a given line segment
Suppose you want to draw a line segment whose length is equal to that of a

given line segment AB.
A quick and natural approach is to use your ruler (which is marked with

centimetres and millimetres) to measure the length of AB and then use the

same length to draw another line segment CD.

A second approach would beto use atransparent sheet and trace AB onto
another portion of the paper. But these methods may not always give accurate
results.

A better approach would be to use ruler and compasses for making this
construction.

To make acopy of AB.

R n e nnnmnny

Step 1Given AB whose length is not known.
A B
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Step 2 Fix the compasses pointer onA and thepencil A B
end on B. The opening of the instrument now

givesthelength of AB.

Step 3Draw any linel. Choose a point C
onl. Without changing the compasses
setting, place the pointer on C.

C

Step 4 Swing an arc that cuts | at a point, say, D. Now CD isacopy of AB.

EXERCISE 14.3

1. Draw any line segment PQ . Without measuring PQ , construct a copy of PQ.

2. Given some line segment AB, whose length you do not know, construct PQ

such that the length of PQ istwicethat of AB.

14.4 Perpendiculars

You know that two lines (or rays or segments) are said
to be perpendicular if they intersect such that the angles
formed between them are right angles.

In the figure, the lines | and m are perpendicular.

90°

! m 279




R n e nnnmnny

MATHEMATICS

The corners of a foolscap paper or your notebook [
indicate lines meeting at right angles.

Do This ~<

Where else do you see
perpendicular lines around you?

Take a piece of paper. Fold it
down the middle and make the
crease. Fold the paper once again
down the middle in the other direction. Make the crease and open out the
page. The two creases are perpendicular to each other.

14.4.1 Perpendicular to alinethrough a point on it

Given aline | drawn on a paper sheet and a point P <
lying on the line. It is easy to have a perpendicular to |
through P. p&y

We can simply fold the paper such that the lineson = | ..
both sides of the fold overlap each other. I

Tracing paper or any transparent paper could be better
for this activity. Let us take such a paper and draw any <
linel onit. Let us mark apoint P anywhereon .

Fold the sheet such that | is reflected on itself; adjust the fold so that the
crease passes through the marked point P. Open out; the crease is
perpendicular to |.

Think, discussand write

How would you check if it is perpendicular? Note that it passes through P as
required.

A challenge: Drawing perpendicular using ruler and aset-square (An optional
activity).

Sep 1A linel and apoint P are given. Note that Pison thelinel.

< e} >/

Step 2 Place aruler with one of itsedgesalong I. Hold this firmly.

P
®
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Step 3Place a set-square with one of its
edges along the already aligned edge of the A

P
ruler such that the right angled corner isin ° !
contact with the ruler.
Step 4 Slidethe set-square along the edge of
ruler until its right angled corner coincides A P
with P !
?
Step 5Hold the set-square firmly in this i p
position. Draw pQ along the edge of the ¢ !

Set-square.

PQ isperpendicular to |. (How do you use the L symbol to say this?).

Verify this by measuring the angle at P.
Can we use another set-square in the place of the ‘ruler’? Think about it.

Method of ruler and compasses

Asisthe preferred practice in Geometry, the dropping of a perpendicular can
be achieved through the “ruler-compasses’ construction as follows :

Step 1 Givenapoint Pon alinel. < o > |
P

Step 2 With P as centre and a convenient
radius, construct an arc intersecting theline
| at two points A and B. l

Step 3WithA and B ascentresand aradius
greater than AP construct two arcs, which
cut each other at Q.
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T A
Sep 4 Join PQ. Then PQ isperpendicular tol. \KQ
Wewrite PQ L .
< b >
A ' P B
\

14.4.2 Perpendicular to alinethrough a point not on it

Do This ~<

(Paper folding)
If wearegiven alinel and apoint P not lying on it and Pl<

we want to draw a perpendicular to | through P, we can
again do it by asimple paper folding as before. 8 ]

Take a sheet of paper (preferably transparent).

Draw any linel on it.

Mark apoint P away from .

Fold the sheet such that the crease passes through P.
The parts of the line | on both sides of the fold should
overlap each other.

Open out. The creaseis perpendicular to | and passes through P.

Method usingruler and a set-square(Anoptiona

activity) oP
Sep 1Let | be the given line and P be a point !
outsidel. h

\ 4

oP

\ 4

| =

Sep 2 Place a set-square on | such that one arm 7
of itsright angle alignsaong I.

oP

~
A
\ 4

: Sep 3Place a ruler along the edge opposite to
the right angle of the set-square.
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Step 4 Hold theruler fixed. Slide the set-square P
along theruler till the point P touches the other 7/
arm of the set-square. [ = — >
Step 5Join PM aong the edge through P, pi
meeting | at M. > -
— h ‘M -
Now pm L |.

Method using ruler and compasses

A more convenient and accurate method, of course, is the ruler-compasses
method. P

Sep 1 Givenalinel and apoint Pnot on it.

<
< >

Step 2With P as centre, draw an arc which
intersects line | at two pointsA and B.

Step 3 UsingthesameradiusandwithAand <4
B ascentres, construct two arcsthat intersect
at apoint, say Q, on the other side.
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Step 4 Join PQ. Thus, PQ isperpendicular tol. IP

A\ /
EXERCISE 14.4 < A\/B >
Q
A 4

1. Draw any linesegment AB . Mark any point M

onit. Through M, draw aperpendicular to AB .
(useruler and compasses)

2. Draw any line segment PQ. Take any point R not on it. Through R, draw a
perpendicular to PQ. (useruler and set-square)

3. Drawalinel andapoint X onit. Through X, draw aline ssgment XY perpendicular
tol.

Now draw a perpendicular to XY at Y. (use ruler and compasses)

14.4.3 The perpendicular bisector of aline segment

Do This ~<

Fold asheet of paper. Let AB bethefold. Place A
an ink-dot X, as shown, anywhere. Find the

image X' of X, with AB as the mirror line.

A Let AB and | X
XX’ intersect
_ rnO - a O. B
X . X IsOX = OX'? Why?
This means that AB divides XX’ into two

B parts of equal length. AB bisects XX’ or AB
isabisector of XX’. Noteasothat ZLAOX and ~BOX areright angles. (Why?).

Hence, AB isthe perpendicular bisector of XX’. We seeonly apart of AB
in the figure. Is the perpendicular bisector of a line joining two points the
same as the axis of symmetry?

Do This ~<

(Transparent tapes)

It 5 Sepl Draw aline segment AB.
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Step 2 Place a strip of a transparent

rectangular tape diagonally across AB
with the edges of the tape on the end
points A and B, as shown in the figure.

&

vy

Step 3 Repeat the process by placing
another tape over A and B just diagonally

across the previous one. The two strips
crossat M and N.

Step 4 JoinM and N. Is MN abisector of

i

)
:

AB? Measure and verify. Is it aso the
perpendicular bisector of AB?Whereis

X the mid point of AB?

|
;

Construction usingruler and compasses

Sep 1 Draw aline segment AB of any length.

e

Step 2With A as centre, using compasses,
draw acircle. Theradiusof your circle should
be more than half the length of AB.
A B

Step 3 With the same radius and with B as centre, draw another circle using
compasses. Let it cut the previouscircleat C and D.
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Sep 4Join CD. It cuts AB at O. Use your

divider to verify that O isthe midpoint of AB.
Also verify that ~COA and ZCOB areright

angles. Therefore, CD is the perpendicular 5

bisector of AB.
In the above construction, we needed the

two points C and D to determine CD. Isit
necessary to draw the wholecircletofindthem? [Try These ()
Isit not enough if we draw merely small arcsto  In Step 2 of the

locate them? In fact, that is what we do in  construction using ruler
practice! and compasses, what
would happen if we take
the length of radius to be
smaller than half the

EXERCISE 14.5 length of AB?

. Draw AB of length 7.3 cm and find its axis of symmetry.
2. Draw aline segment of length 9.5 cm and construct its perpendicul ar bisector.

3. Draw the perpendicular bisector of XY whose lengthis 10.3 cm.
(a) Take any point P on the bisector drawn. Examine whether PX = PY.

(b) If M isthemid point of XY , what can you say about thelengthsMX and XY ?
4. Draw aline segment of length 12.8 cm. Using compasses, divide it into four
equal parts. Verify by actual measurement.

5. With PQ of length 6.1 cm as diameter, draw acircle.

6. Draw acirclewith centre C and radius 3.4 cm. Draw any chord AB. Construct
the perpendicular bisector of AB and examineif it passes through C.

7. Repeat Question 6, if AB happensto be adiameter.

8. Draw acircle of radius 4 cm. Draw any two of its chords. Construct the
perpendicular bisectors of these chords. Where do they meet?

9. Draw any angle with vertex O. Take a point A on one of its arms and B on

g T nnpmnnn ynyn,nm,
'_\

another such that OA = OB. Draw the perpendicular bisectorsof OA and OB.
Letthemmeeta P ISPA=PB ?

145 Angles

14.5.1 Constructing an angle of a given measure
Suppose we want an angle of measure 40°.
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Here are the steps to follow :

> e
ook J

Sep 1 Draw AB of any length.

Step 2 Placethe centre of the protractor at A and /\
the zero edge along AB. -
A
Step 3 Start with zero near B. Mark point C at 40°. @(
Sep 4Join AC. ZBAC istherequired angle. /

14.5.2 Constructing a copy of an angle of unknown measure

Suppose an angle (whose measure we do not know)
Isgiven and we want to make a copy of thisangle.
Asusual, we will have to use only astraight edge
and the compasses.

Given ZA , whose measure is not known.

Step 1 Draw alinel and choose a point P on it.

Step 2 Place the compasses at A and draw an

arc to cut theraysof ZA at B and C.
Step 3 Use the same compasses setting to draw ¢
A B
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an arc with P as centre, cutting | in Q.

Sep 4 Set your compasses to the length BC with C
the same radius.

Sep 5 Place the compasses pointer at Q and draw
the arc to cut the arc drawn earlier in R.

P Q

Sep 6Join PR. This gives us /P . It has the same R
measure as /A .
Thismeans QPR has same measure as /BAC -

14.5.3 Bisector of an angle ¢ ¢

! DQ T_hl.s.?’ﬁ\er Mark apoint O
onit. With O asinitia point, draw two

rays OA and OB. You get ZAOB.
Fold the sheet through O such that the

rays OA and OB coincide. Let OC
be the crease of paper which is
obtained after unfolding the paper.
OC isclearly aline of symmetry for ZAOB.
Measure ZAOC and ZCOB.Arethey equal? OC thelineof symmetry, is
therefore known as the angle bisector of ZAOB.

Construction with ruler and compasses

Let an angle, say, ZA begiven.

Sep 1 With A ascentreand using compasses, draw an
arc that cuts both rays of ZA . Label the points A
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of intersection as B and C.

C
Step 2 With B as centre, draw (in the interior of A B
ZA) an arc whose radius is more than half
the length BC.
C D
Step 3 With the same radius and with C as centre, N *

draw another arcintheinterior of ZA. Let

the two arcsintersect at D. Then ADisthe
required bisector of ZA .

TI’)’ These O 14.5.4 Angles of special 4 B
|n3€p2move, measures

what would
happen if we
take radius to
be smaller than
half the length
BC?

There are some elegant and accurate methods to
construct some angles of special sizes which do not
requirethe use of the protractor. We discussafew here.

Constructing a 60° angle
Step 1 Draw alinel and mark apoint O on it.

Step 2 Placethe pointer of the compasses
at O and draw an arc of convenient radius

which cutsthe line PQ at apoint say, A.

I
L
Step 3With the pointer at A (ascentre), P O A Q
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now draw an arc that passes through O. B

Step 4 Letthetwo arcsintersect at B. Join OB.
We get /BOA whose measureis 60°.

@
Constructing a 30° angle O A

Construct an angle of 60° as shown earlier. Now, bisect
this angle. Each angleis 30°, verify by using aprotractor. | Try These

How will you
Constructing a 120° angle construct a
An angle of 120° is nothing but twice of an angle of 60°. 15° angle?
Therefore, it can be constructed as follows :
Step 1 Draw any line PQ and take apoint O
onit. p <o
0] Q

Step 2 Placethe pointer of the compasses at
O and draw an arc of convenient radius which cutsthe line at A.

\ 4

oA
o
>

B
Step 3Without disturbing the radius on the
compasses, draw an arc with A ascentrewhich .

cutsthefirst arc at B.

o A
®)
>

Step 4 Again without disturbing the radius on C B
the compasses and with B as centre, draw an /</_\'\
arc which cutsthefirst arc at C. o

o

o A
®)
>

Yol 4
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Sep 5Join OC, ZCOA is the required angle whose Try These (3
measure is 120°. Y o
How will you
C B construct a
><\\ 150° angle?
P o A Q
Try These O
Constructing a 90° angle How will you
construct a

Construct aperpendicular to alinefrom apoint lying oniit,
as discussed earlier. Thisisthe required 90° angle.

ok wbd R

©CoN O

45° angle?

EXERCISE 14.6

Draw /POQ of measure 75° and find itsline of symmetry.

Draw an angle of measure 147° and construct its bisector.

Draw aright angle and construct its bisector.

Draw an angle of measure 153° and divide it into four equal parts.
Construct with ruler and compasses, angles of following measures:
(& 60° (b)30° (c)90° (d)120° (e) 45° (f) 135°
Draw an angle of measure 45° and bisect it.

Draw an angle of measure 135° and bisect it.
Draw an angleof 70°. Makeacopy of it using only astraight edge and compasses.
Draw an angle of 40°. Copy its supplementary angle.

What have we discussed ?

This chapter deals with methods of drawing geometrical shapes.

1.

2.

We use the following mathematical instruments to construct shapes:
(i) Agraduatedruler (i) Thecompasses
(iif) Thedivider (iv) Set-squares (v) The protractor
Using the ruler and compasses, the following constructions can be made:
(i) A circle, when thelength of itsradiusis known.
(i) Alinesegment, if itslengthisgiven.
(iif) A copy of aline segment.
(iv) A perpendicular to aline through a point
(a) ontheline (b) not on theline.




MATHEMATICS

(v) The perpendicular bisector of aline segment of given length.
(vi) Anangleof agiven measure.
(vii) A copy of anangle.
(viii) The bisector of agiven angle.
(ix) Someanglesof special measures such as
(&) 90° (b) 45° (c) 6C° (d) 30° () 120° (f) 13%°

Rt gy,
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o U wrE

© N wE

(@
(b)
(©
(d)
(©
(@
(b)

(©
(d)

(@
(b)
(©
(d

Ten
Ten
Ten
Ten
Ten
8,75,95,762

85,46,283

9,99,00,046
9,84,32,701

78,921,092

7,452,283

99,985,102

48,049,831

7,707 tickets
2,28,800 votes
52,965

Rs. 30,592

18 shirts, 1 m 30 cm

22 km 500 m

(@
(©
()
(@

11,000 ; 11,001 ; 11,002

0

1,700
16,000
7,000
1,20,000

(a) 24,40,702
(@ 93

(b) 500

ANSWERS

EXERCISE 1.1

2.(a) 7375307
(b) 9,05,00,041
(© 752, 21,302
(d) 58,423,202
(6 23,30,010

Eight crore seventy-fivelakh ninety-five thousand seven
hundred sixty two.

Eighty-five lakh forty-six thousand two hundred
eighty-three.
Nine crore ninety-nine lakh forty six.

Nine crore eighty-four lakh, thirty-two thousand seven
hundred one.

Seventy-eight million, nine hundred twenty-one thousand,
ninety-two.

Seven million four hundred fifty-two thousand two
hundred eighty-three.

Ninety-nine million nine hundred eighty-five thousand,
one hundred two.

Forty-eight million forty-nine thousand eight hundred
thirty one.
EXERCISE 1.2
2. 3,020 runs
4. Rs. 6,86,659; second week, Rs. 1,14,877
6. 87,575 screws
8. 65,124
10. 177 boxes
12. 180 glasses.

EXERCISE 1.3
2. (a) 5000;5000 (b) 61,100 ; 61,130
(©) 7,800 ; 7,840
(d) 4,40,900 ; 4,40,980

(b) 1,75,00,000 (c) 7,80,000 (d) 3,00,000
EXERCISE 2.1
2. 10,000 ; 9,999 ; 9,998
4. 20

(b) 1,00,200 () 11,000,00 (d) 23,45,671

(C) 2,038,089  (¢) 76,54,320
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7. (a) 503isontheleft of 530 ; 530 > 503
(b) 307 isontheleft of 370 ; 370 > 307
(c) 56,789 ison the left of 98,765 ; 98,765 > 56,789
(d) 98,30,415 is on the left of 1,00,23,001 ; 98,30,415 < 1,00,23,001
8. (@F F ©@T T T HOF @F MWF OT (OF
K F T (MF
= EXERCISE 2.2
= 1. (a) 1,408 (b) 4,600
= 2. (a) 1,76,800 (b) 16,600 (c) 291,000  (d) 27,90,000
= (e) 85,500 (f) 10,00,000
§ 3. (a) 5940 (b) 54,27,900 (c) 81,26,500 (d) 1,92,25,000
= 4. (a) 76,014 (b) 87,108 (c) 2,60,064  (d) 1,68,840
= 5. Rs3960 6. Rs1500
= 7. () - (9 (i) - @ (i) —» (b)
= EXERCISE 2.3
= 1. (@ 2. Yes
- 3. Bothof themwill be‘I’
= 4. (a) 73,528 (b) 54,42,437 (c) 20,600 (d) 534,375 (e) 17,640
= 5. 123456 x 8 + 6 = 987654
= 1234567 x 8 + 7 = 9876543
E EXERCISE 3.1
= 1 (8 1234681224 (b 1,35 15
= (© 1,3721 (d) 1,39, 27
= (e 1,234,612 (f) 1,2 4,5, 10,20
= (9 1,236,918 (h 1,23 (i) 1,23,4,6,9 12 18, 36
= 2. (a8 5,10,15,20,25 (b) 8,16,24,32,40(c) 9, 18,27, 36,45
= 3. () - (b (i) — (d) (i) — (@
= (iv) —» (f) V) — (¢
= 4. 9,18, 27,36, 45, 54, 63, 72, 81, 90, 99
= EXERCISE 3.2
; 1. (a) evennumber (b) evennumber
= 2. (@F (b) T © T (d F
(e) F ) F 9 F h T
@i F G T
3. 17and 71,37 and 73, 79 and 97
4.  Primenumbers: 2,3,5,7,11, 13, 17, 19
Composite numbers: 4, 6, 8, 9, 10, 12, 14, 15, 16, 18 5. 7
6. (a) 3+41 (b) 5+31 (c) 5+19 (d) 5+13

(This could be one of the ways. There can be other ways aso.)
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3,5 57;11,13

(@ and (c) 9. 90,91, 92,93, 94, 95, 96

(@ 3+5+13 (b)) 3+5+23

(c) 13+17+23 (d) 7+13+41

(This could be one of the ways. There can be other ways aso.)
2,3;2,13;3,17;7,13; 11,19

(@ primenumber (b) composite number

(¢) prime number, composite number  (d) 2 (e 4 " 2
EXERCISE 3.3

Number Divisible by

2 3 4 5 6 8 9 10 1
990 Yes| Yes| No| Yes| Yes| No | Yes | Yes| Yes
1586 Yes| No| No| No| No | No | No No No
275 No | No| No| Yes| No | No | No No Yes
6686 Yes| No| No| No| No | No | No No No
639210 Yes| Yes| No| Yes| Yes| No| No | Yes| Yes
429714 Yes| Yesi No| No| Yes| No | Yes | No No
2856 Yes| Yes| Yes| No | Yes| Yes| No No No
3060 Yes| Yes| Yes| Yes| Yes| No | Yes | Yes No
406839 No | Yes| No| No| No | No | No No No

o1

ok~ w NP

Divisbleby 4: (d) , (b), (c), (d), (f), (9), (), (1)
Divisibleby 8: (b), (d), (f), (h)

@, (M, (9). (i) 4. (@), (), (d). (8, ()

(@ 2and8 (b) 0and9 6. (3)8 (©) 6
EXERCISE 34
@ 1,24 (b 15 © 1,5 d 1,248

@ 1,24 (b 1,5

(a) 24, 48,72 (b) 36, 72, 108

12, 24, 36, 48, 60, 72, 84, 96

@, ), (&), (f) 6. 60 7. 1,2,3,4,6
EXERCISE 3.5

@F ®MT ©@QF (T @F HF @T MT @OF

€) 60 (b) 60
/ \ 30/ \
6 10 N\ 2
O\ S\ 5 10 3
2 3 : 2 5 m

O\
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3. 1 andthe number itsalf

4. 9999, 9999 =3x3x 11 x 101

5. 10000, 10000=2%x2%x2x2x5x5x%x5x5
6.

1729 =7x 13 x 19
The difference of two consecutive prime factorsis 6
7. () 2x3x4=24isdivisbleby 6.

= (i) 5x6x7=210isdivisibleby 6.

E 9. (b), (9

= 10. Yes

- 11. No. Number 12 isdivisible by both 4 and 6; but 12 is not divisible by 24.
= 12. 2x3x5x7=210

= EXERCISE 3.6

= 1. @6 (b 6 () 6 (@ 9 e 12 (f) 34 (g9 35 (h 7
5 M9 @ 3

= 2 @1 M2 (1

g 3. No;1l

£ EXERCISE 3.7

= 1. 3kg 2. 6930cm 3. 75cm 4. 120

= 5. 960 6. 7 minutes 12 seconds past 7 am.

= 7. 3llitres  8.95 9. 1152

= 10. (a) 36 (b) 60 © 30 d 60

= Here, in each case LCM isamultiple of 3

= Yes, in each case LCM = the product of two numbers

E 11. (a) 20 (b) 18 (c) 48 (d) 45

= The LCM of the given numbersin each case is the larger of the two numbers.
= EXERCISE 4.1

£ 1. (@ O,B,C,D,E.

% (b) Many answers are possible. Some are: DE, DO, DB, EO €tc.

% (c) Many answers are possible. Some are: DB, DE, OB, OE, EB  €lc.
E (d) Many answers are possible. Some are: DE, DO, EO, OB, EB €.

2.  AB, AC,AD., BA, BC, BD, CA, CB,CD, DA, DB, DC.
3. (@) Many answers. Oneanswer is AE .
(b) Many answers. One answer is AE .
(©) COor OC
(d) Many answers are possible. Some are, CO, AE and AE, EF.
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(@) Countless (b) Only one.

@T b T © T d F e F

F @@ T (h F i F 0 F k) T
EXERCISE 4.2

Open: (), (c); Closed : (b), (d), (e). 4. (@) Yes(b) Yes

€) (b) \/\/ (c) Notpossible.
EXERCISE 4.3

ZAorZDAB; ZBor£ZABC; ZCor £BCD; D or £ CDA
@A (BA,C,D. (c)EB,OF

EXERCISE 4.4
(8 AABC, AABD, AADC.
(b) Angles. 2 B, 2 C, £ BAC, £ BAD, £ CAD, £ ADB, £ ADC

() Linesegments. AB, AC, BC, AD, BD, DC
(d AABC, AABD

EXERCISE 4.5
The diagonalswill meet in theinterior of the quadrilateral.

(@ KL, NM and KN, ML () £K,ZMand ZN, £ L

(© KL, KN and NM, ML or KL, LM and NM, NK
(d £ZK,ZLandZM,ZNorsZK,ZLandZ L, ZM etc.

EXERCISE 4.6
@ O () OA,0B,OC (9 AC (d ED
e Oo,P () Q (g) OAB (Shaded portion)

(h) Segment ED (Shaded portion)
(@) Yes (b) No
(@) True (b) True

EXERCISE 5.1
Chances of errors dueto improper viewing are more.
Accurate measurement will be possible.
Yes. (because Cis‘between’ A and B).
B lies between A and C.
D isthe mid point of AG (because, AD = DG = 3 units).
AB =BC and BC = CD, therefore, AB = CD

The sum of thelengths of any two sides of atriangle can never belessthan thelength of
thethird side.

ANSWERS

297
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1.

2.
3.

EXERCISE 5.2

1 1 1 3 3 3

@ 5 0 7 © 7 @ 7 ® 7 ® 2
(@ 6 (b) 8 (c 8 d 2

(3 Wet (b) West (c) North  (d) South

(Toanswer (d), itisimmaterial whether we turn clockwise or anticlockwise, because onefull
revolution will bring us back to the original position).

No o A

N

NwDdn e

10.

@5 2 ©
@ 1 (b) 2 (© 2 d 1 e 3 f) 2
@ 1 (b) 3 (o 4 (d) 2 (clockwise or anticlockwise).
@ 9 (b) 2 7 d 7
(We should consider only clockwise direction here).

EXERCISE 5.3

(i) - (©; (i) - (d); (i) -~ @;  (iv) - (8); (v) - (b).
Acute : () and(f); Obtuse : (b); Right: (c); Straight: (€); Reflex : (d).

EXERCISE 5.4
() 90° (i) 180°.
@ T (b) F © T d T e T
(8 Acute: 23°, 89°; (b) Obtuse: 91°, 179°.

(@) acute (b) obtuse (if the angleislessthan 180°)

(c) draight (d) acute (e) anobtuseangle.

90°, 30°, 180°

The view through a magnifying glass will not change the angle measure.
EXERCISE 55

@and(c) 2. 90°

Oneisa30° —60° — 90° set square; the other isa 45° — 45° — 90° set square.

The angle of measure 90° (i.e. aright angle) is common between them.

(@ Yes (b) Yes (¢ BH,DF (d Allaetrue.

EXERCISE 5.6
(@) Scaenetriangle (b) Scalenetriangle (o) Equilaterd triangle
(d) Righttriangle (e) Isoscelesrighttriangle (f) Acute-angledtriangle
i -(@e; () - () (i) - (@ (iv) - (f); v) - (@)
(Vi) - (c);  (vii) - (b).

(@) Acute-angled and isosceles. (b) Right-angled and scalene.
(c) Obtuse-angled and isosceles. (d) Right-angled and isosceles.
() Equilateral and acute angled. (f) Obtuse-angled and scalene.

(b) isnot possible. (Remember : The sum of the lengths of any two sides of atriangle
has to be greater than the third side.)
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EXERCISE 5.7
@ T (b) T © T @@ T e F f) F
(@) A rectanglewith all sides equal becomes a square.
(b) A paralelogram with each angle aright angle becomes a rectangle.
(c) A rhombuswith each angle aright angle becomes a square.
(d) All these arefour-sided polygons made of line segments.
() The opposite sides of a square are parallel, so it is a parallelogram.
A sguareisa'regular' quadrilateral

EXERCISE 5.8

(a) isnot aclosed figure and hence is not a polygon.

(b) isapolygon of six sides.

(c) and (d) are not polygons since they are not made of line segments.

(@ A Quadrilateral (b) A Triangle (c) A Pentagon (5-sided) (d) AnOctagon
EXERCISE 5.9

@ - (ii); (b) — (iv); © - (v); (d) - (iii); (€ - ()

(@), (b) and (c) are cuboids; (d) isacylinder; (e) is a sphere.

EXERCISE 6.1

(8) Decreaseinweight (b) 30 km south (c) 326 AD.
(d) Gain of Rs 700 (¢ 2100 m below sealevel
(a8 + 2000 (b) —800 () +200 (d) —700
(@ +5
< l r
“7T T 1 1 1 11 1TT1 7 17 11 ”»

-6 -5-4-3-2-10 12 3 4 5
(b) —10
<« .
“T Tr 1 1 1 1 1 1 1T 1T 1T 1T 1T 1T 1 1T T1rrrIrri”
-10-9 -8 -7-6-5-4-3-2-10 123 456 7 89 10
(c +8

S
\ 4

“TT T T T T T T T T T T 1 [
-6 -5-4-3-2-10 12 3 456 78

d -1

i ¢ -
“T T T T T T I T T T T T T T T 1>
-6 -5-4-3-2-1012 3 4 5 6 7 8

€ -6

‘4 A -
“TT T T T T T T T T T T T 1>

-6 -5-4-3-2-10 12 3 456 7 8
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10.

@ F (b) negativeinteger (© B> +4E- —-10
(d E e D,C,BAOHGFEE
(@ —-10°C,-2°C, +30°C, + 20°C, —5°C
(b)
Siachin  Shimla Delhi  Ahmedabad

-25 =20 -15 -10 -5 0 5 10 15 20 25 30 35 40

Srinagar
(c) Siachin (d) Ahmedabad and Delhi
@ 9 () -3 © O d@ 10 (o 6 f) 1
(@ —6,-5-4,-3-2-1 (b) -3-2,-1,0,1,2 3

(c0 —14,-13,-12,-11,-10,-9

(d —29,-28,-27,—26,—25,-24

(@ —19,-18,-17,-16 (by —-11,-12,-13,-14
@ T (b) F;—100isto theleft of —50 on humber line

(c) F; greatest negative integer is— 1

(d) F;—26issmaler than—25

@ 2 () —4 (c) totheleft (d) totheright
EXERCISE 6.2
(@ 8 (b) O (0 -4 d -5
@ 3
-6
P i r
< 1 1 1 111 T1T7T171”
0123 45 6 7289
(b) -6
-11
< A
“T T T 111111717117
-6 -5-4-3-2-10 12 3 4 5
() -8
-7
gl 4 A -
“T 1 1 1 1rrr1rr1rr1 1711717
-11-10-9 -8 -7 -6 -5 4 -3 -2 -1 0
d 5
10
<2 Ar
“~T T 1 T1 171 1T T1TT.7127”
-5 -4-3-2-1 012 3 4 5
(e -6
-3 -2
“T T 1 r rrr1r 1. 1 1rrr1rr1r7T17T1”>
-7 -6 -5-4-3-2-1 012 3 4 5 6
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ANSWERS

f 2
8
—4
. 2 p———4 N
- r 11 1> 11 1T 1T 17
210123456 738

@ 4 (©) 5 © 9 d -100 (¢ -650 (f) -317
(@ -217 (b) O (© -81 (d 50
@ 4 (b) -38

EXERCISE 6.3
@& 15 (b) —18 (c) 3 (d -33 (e 35 (f 8
@ < (b) > © > d >
@ 8 (b) =13 (¢ O d -8 e 5
(& 10 (b) 10 (0 —-105 (d 92
EXERCISE 7.1
.2 8 4 1 3 .3
O i 3 (i) g v) 7 U V) 15
10 4 4 1
(vii) E (viii) 9 (ix) 3 (x) 5

Shaded portions do not represent the given fractions.

8 . 40

24 60

(@ Aryawill divide each sandwich into three equal parts, and give one part of each
sandwich to each one of them.

b E 7 g 8 23456789101112'i
( ) 3 " 3 . 1 1 1 1 1 1 1 7 l l ] 11
4
102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, I
4 L 35
8 - 8’8
EXERCISE 7.2
1 3
4 4
S 4
4 2 4
2 7
8 8
® o, . ]
8 8
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2 4 8
A >
(© o 3
B
2 1 3 3 1
2. (3 6§ (b) 25 © 25 @© 5g © 36
£ 31 41 17 53 66
= . @7 O - © 5 O F © =
E EXERCISE 7.3
= 1234 43216
= L@ 273%™ O 55395315 N0
- 1 4 3 2 3
5 2. @ 5 O®F © 3 @3z @5
= 412 8 4
= i 5 ) o W5
= @, (ii); (b), (iv); (), (i); (d), (v); (8, (iii)
= 3. (@ 28 () 16 (¢ 12 (d 20 © 3
= @ 2 e 8 B
= 9 3
S 5. @ 3 O g
% 6. (&) equivaent(b) not equivalent (c) not equivalent
= 4 S 6 3 1
= 8. Ramesh . 9-1 greay , 2=1 A0 1 s
= 20 2 50 2 80 2
% 9. ()@ (i) - (@ (i) - @ ((v) - (0 V) - (b
= EXERCISE 7.4
= 1 3 4 6 3 4 6 8
- b @888 ®5%9%9 %
2 6 8
6 6 6
(© 0 4 I 7
6 6
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ANSWERS

3 5 1.1 4.5 3_3
@ 66 ® 7530 575 @ 357

1.1 3.2 2.2 6_3
@ 530 276 @ 372 @ §73

5 5
© 65

1.1, 223 4 3.2, 3.2
@ 3>z 0 3¢ © <3 @ 5

3.6, 7,8 1.2 6 4
©@ 550 975 @ 3750 1075
y 3.7, 6.4.,.5.15
O 280 10°50 7771

1 1 4 4 1 1
@5 ®F ©% @ ©3F O F

1 T4 o1 1 4
@z ®F O % O 0gFg 0 5
@, (), (), (), K ; O, @ ; (), @) 0 0

No : 2=224.36 142,35
@ No9~25'5" 25 ¥ 25745

9 _8 5 8 _ 8 80 4 _ 16
by No 16~ 14479 144 7" 142 " 144 © Yesig =%
1 _2 . 2_4

@ Noigg =35 M 35%5
llahas read less 9. Rohit

4
Same fraction (E ) of students got first class in both the classes.

@ + (b) -

1
@ g ®

® 1 ©)
The completewall.

Gl R

Wl

EXERCISE 7.5
© +
2 1
© 7 @© 1 © 3
oy 3
M 7 O z
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4 2 6 7
_ (== _ — :1 -
@ 15 Oz ©FEY O3
2
7
EXERCISE 7.6
7o B 46 2 w7
@ 35 Oz O x5 @33 6 3
22 5 3,1 6
== - — (=) (i i — (=1
 F @ 33 O EDO 0 sED ® 5
y B9 5
O 5 ™z O F
23 5
= 2=
0 metre 3. 5
7,7 1
@ g ® 3 O3
—O— —O—
(a) 214, (b) 1L
313 2 | 3|6
S I 1| L |
313 3] 4 |12
1|2 L I e
33| ! 6 | 12| 3
) 5
Length of the other piece = 3 metre
The di alked by Nandini = i(=E)k
e distance w y Nandini = 1075 m
: 13
Asha's bookshelf is more full; by 30
Rahul takes lesstime; by 20 minutes
EXERCISE 8.1
Hundreds Tens Ones Tenths
1
(100) (10) 1) (10)
(a 0 3 1 2
(b) 1 1 0 4
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ANSWERS

Hundreds Tens Ones Tenths
(100) (10) ey (%)
@ 0 1 9 4
(b) 0 0 0 3
(©) 0 1 0 6
(d) 2 0 5 9
(@ 0.7 (b) 20.9 () 14.6 (d) 102.0 () 600.8
(@ 05 (b) 3.7 (c 2651 (d) 708 (e 88
(f) 4.2 (9 15 (h) 0.4 (i) 24 G) 36
(k) 45
25 5 38 19 137 137
(€Y 10’5 (b) 102 9 11 (d 05 C] 10 10
212 106 64 32
) 10 5 9 05

(& 02cm (b) 3.0cm (c0 116cm (d) 42cm
(& 162cm (f) 83cm

(@ Oandl;1 (b) 5and6;5(c) 2and3;3 (d) 6and7;6
(¢ 9and10;9 H 4and5; 5
I0.2 I1.1 1.9I 2.5 |
-
0 1 2 3

A,08cm; B, 1.3cm; C,22cm; D, 29cm
(@ 95cm (b) 6.5cm

EXERCISE 8.2
Ones Tenths |Hundredths| Number
@ 0 2 6 0.26
(b) 1 3 8 1.38
(©) 1 2 8 1.28
(@ 3.25 (b) 102.63 (c) 30.025 (d) 211.902 (¢) 12.241
Hundreds | Tens | Ones | Tenths | Hundredths | Thousandths
@ 0 0 0 2 9 0
(b) 0 0 2 0 8 0
(©) 0 1 9 6 0 0
(d) 1 4 8 3 2 0
@) 2 0 0 8 1 2
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a s~ w N e

a N e

o w N E

(8 2941 (b) 13705 () 0.764 (d) 23206 (8 725.09

(a) Zero point zero three (b) One point two zero
(©) Onehundred eight point five six (d) Ten point zero seven
(e) Zero point zero three two (f) Fivepoint zero zero eight
(@ Oand 0.1 (b) 04and 0.5 (0 0.1and 0.2
(d) 0.6and0.7 (& 09and 1.0 (f) 05and 0.6
3 1 3 9 1
@ 5 ® 55 © 7 G © 7
1 33
® 3 @ Z00
EXERCISE 8.3
@ 04 (b) 0.07 (¢ 3 (d) 0.5 (e 1.23
(fH 0.19 (g) botharesame (h) 1.490 (i) botharesame (j) 5.64
EXERCISE 84

(@ Re0.05 () Re0.75 (¢) Re0.20 (d) Rs50.90 (e Rs7.25
(@ 015m (b) 0.06m (©0 245m (d) 9.07m (& 419m
(@ 05cm (b) 6.0cm (c 16.4cm (d) 9.8cm (e 9.3cm
(& 0.008km (b) 0.088km (c) 8.888km (d) 70.005km

(@ 0.002kg (b) 0.1kg () 3.750kg (d) 5.008 kg (e) 26.05kg

EXERCISE 85

(8 38.587 (b) 29.432 (c) 27.63 (d) 38355 (e 13.175 (f) 343.89
Rs 68.35 3. Rs2630 4. 525m
3.042 km 6. 22.775km 7. 18.270kg
EXERCISE 8.6
(8 Rs250 (b) 4746m (c) Rs3.04 (d) 3.155km (¢) 1.793 kg
(@ 3476 (b) 5.78 (0 11.71 (d) 1.753
Rs 14.35 4. Rs6.75 5 1555m
9.850 km 7. 4.425kg
EXERCISE 9.1
Marks Tally marks Number of students
1 [ 2
2 ] 3
3 ] 3
4 DAl 7
5 M 6
6 T 7
7 NN 5
8 [T 4
9 1] 3




o

@ 12 (b) 8
Sweets Tally marks Number of students
Ladoo NN il
Barfi [l 3
Jalebi W 7
Rasgulla N 9
30
(b) Ladoo
Numbers Tally marks How many times?
1 M 7
2 M | 6
3 M 5
& I &
5 NI il
6 M 7
@ 4 (b) 5 () 1and6
() VillageD (ii) VillageC (iii) 3 (iv) 28
(@ Vi (b) No (o 12
(@ Number of bulbs sold on Monday are 12. Similarly, number of bulbs sold on

other days can be found.

(b) Maximum number of bulbs were sold on Sunday.
(c) Same number of bulbswere sold. On Wednesday and Saturday.
(d) Then minimum number of bulbs were sold on Wednesday and Saturday.
() Thetota number of bulbs sold in the given week were 86.
(@ Martin (b) 700 (©) Anwar, Martin, Ranjit Singh
EXERCISE 9.2
® - 10 animals
VilageA' QR QR QKR QX
VilageB. @ Q QR QR QKRR R
ViligeC QX XXX X
Village D XX RXR
Village E RXRXRXXXR
(@ 6 (b) VillageB (c) VillageC

ANSWERS
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2.
% - 100 students

1996 2R R R

1998 RRRXRXRI

2000 2RXRRJ
s 200 R R R R R R
E 2004 2RRXRRXRRRS
g A (a 6 (b) 5completeand 1 incomplete
g B  Second
- EXERCISE 9.3
= @ 2002 (b) 1998
; (&) Thisbar graph shows the number of shirts sold from Monday to Saturday
£ (b) 1 unit=>5 shirts (0) Saturday, 60
= (d) Tuesday ©® 35
E 3. (& Thisbar graph shows the marks obtained by Aziz in different subjects.
= (b) Hindi (©) Socid Studies
g (d) Hindi —80, English — 60, Mathematics— 70, Science— 50 and Social Studies—40.
= EXERCISE 9.4
= 1
= - 1 Unit length = 5 students
= Painting
g Listening music
g Watching T.V.

Reading story books

Playing

1 T 1T T T T T 1
0 5 10 15 20 25 30 35 40 45

Reading story books. Number of students




ANSWERS

= 5 books

1 Unit length

75 7

70

65 7

60
55
50 7
40
35 7
30
25 7
20
15 7
10

45 7

S)00Q Ssonewsayle|\ JO JaquinN

5_

Aepu4

Aepsniy |
Aepsaupapp
n
Aepsan| P
(@)
Aepuop

Aepung

S9[0A91q JO JoquUINN

3
S
)
S
—
I
e
5
=
[
D
i
2002
1002
0002
6661
8661
1T 1T 1T 17T 1T T 1T"°77T"7T"1]
SEE82E8@8eggse

Years
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(@ 2002 (b) 1999
4,
2,00,000 —
1,80,000 —
g e 1 Uniit length = 20 thousand

E § 140,000 —
= § 1,20,000 —
E 5 100000 2
= B 80000 <
- £ 60,000 E
= z .
= 40,000 - a 3 2 4
= 20,000 — 0 2 2 & 2
% Age group
3 (8 30-—44,45-59
= (b) 1 lakh 20 thousand
= EXERCISE 10.1
= 1. (a)12cm (b) 133cm (@ 60cm (d) 15cm (6 15cm
= (f) 52cm 2. 100cmorlm 3. 75m 4, 106cm
= 5. 9.6km 6. (@12cm (b) 27cm (©0 22cm
= 7. 39cm 8. 48m 9. B5m 10. 20cm
= 11. (@ 7.5cm(b) 10cm (c) 5cm 12. 10cm
= 13. Rs 20,000 14. Rs7200  15. Bulbul
= 16. (a) 100 cm (b) 100 cm (c) 100 cm (d) 100 cm
= All the figures have same perimeter.
g 17. (& 6m (b) 10m (c) Cross has greater perimeter
= EXERCISE 10.2

1. (@ 9sgunits (b) 5squnits (c¢) 4squnits (d) 8sgunits (€) 10 squnits
() 4squnits (g) 6sgqunits (h) 5squnits (i) 9sgunits (j) 4 squnits
(k) 5squnits (I) 8sgunits (m) 14 sgunits (n) 18 squnits
EXERCISE 10.3
1. (@ 12sgem  (b) 252sqcm  (€) 6sgkm (d 1.40sgm
2. (@ 100sgcm (b) 196sgcm  (¢) 25sgm




© A~ w

10.

12.

w

10.

ANSWERS

(c) largest area (b) smallest area

6m 5. Rs8000 6. 3sgm 7. l4sgm
11sgm 9. 15sgm

(@ 28sgcm  (b) 9sgcm

(@ 40sgcm  (b) 245sgcm  (¢) 9sgcm

(8 240tiles  (b) 42tiles

EXERCISE 11.1

@ 2n (b) 3n (© 3n (d) 2n (& 5n
(f) 5n (9) én

(@) and (d); The number of matchsticks required in each of themis 2

5n 4. 50b 5. b5s

tkm 7. 8r,64,80 8. (x—4) years 9. |I+5

2x+ 10

(@ 3x+ 1, x=number of squares
(b) 2x+ 1, x = number of triangles
EXERCISE 11.2
3l 2. @l 3. 12 4, d=2r
(@a+b)+c=a+(b+c)
EXERCISE 11.3
(c), (d)
() Addition, subtraction, addition, subtraction
(b) Multiplication, division, multiplication
(c) Multiplication and addition, multiplication and subtraction
(d) Multiplication, multiplication and addition, multiplication and subtraction

@ p+7 O p-7  (© Tp @ &

© -m-7 ®-% @ & (O -5p

@ 2m+11 (b) 2m-11 (c) 5y+3 (d 5y-3

© -8y (f) —8y+5 (g) 16-5y  (h) —5y+ 16

@ t+4,t—4,4t,%,%,4—t,4+t (b) 2y +7,2y =7, 7y + 2, ....., ...... :
EXERCISE 114

@ (@y+s (i)y-3 (iii) 6y (iv) 6y—-2 (v) 3y+5

(b) (3b—4) metres (c) length =5h cm, breadth = 5h—10 cm

(d s+8,s-7, 4s-10 (& (5v+20) km

(@) A book coststhree times the cost of a notebook.

(b) Tony’sbox contains 8 times the marbles on the table. m
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e el
o N PO

© 0o N A~MA®DNPE

(©
(d)

(©

(@
(f)
0)
()
(@
(©
(i)
(m)
(@
(©
(@
(i)

@
@
@
3:4
@
@
@
17:
@

)

15:
(€Y

(@
(©
(@
(©
(@
(@
(b)

Total number of studentsin the school is 20 times that of our class.

Jaggu’'suncleis4 times older than Jaggu and Jaggu’s aunt is 3 years younger than
hisuncle.

The total number of dotsis 5 times the number of rows.

EXERCISE 11.5
an eguation with variablex  (€) an equation with variable x
an eguation with variablex  (h) an equation with variable n
an equation with variablep (k) an eguation with variabley
an equation with variable x

No (b) Yes (© No (d No

No (f) Yes (9) No (h) No

Yes (4) Yes (k) No () No

No (n) No (0) No (p) No () Yes

12 (b) 8 (0 10 (d 14

4 f -2

6 (b) 7 (o 12 (dy 10

22 (i) 16 (i) 17 (iv) 11
EXERCISE 12.1

4:3 (b) 4:7

1:2 (b) 2:5

3:2 (b) 2:7 (© 2:7

5. 5,12, 25, Yes

3:4 (b) 14:9 o 3:11 (d 2:3

1:3 (b) 4:15 (0 11:20 (d 1:4

3:1 (b) 1:2

550

115:216 (b) 101:115 (c) 101:216

3:1 (b) 16:15 (¢ 5:12

7 13.20;100 14. 12and8 15. 20and 16

3:1 (b) 10:3 (o 13:6 (d 15:1
EXERCISE 12.2

Yes (b) No (© No (d No

Yes (f) Yes

T (b) T (© F d T

F o T

T (b) T © T (d T (e F

Yes, Middle Terms — 1 m, Rs 40; Extreme Terms— 25 cm, Rs 160
Yes, Middle Terms — 65 litres, 6 bottles; Extreme Terms — 39 litres,



© e

ANSWERS

10 bottles
() No.
(d) Yes Middle Terms— 2.5 litres, Rs 4 ; Extreme Terms— 200 ml, Rs 50

EXERCISE 12.3

Rs 210 2. Rs 4500 3. 644 mm

(@ Rs48.80 (b) 10kg

5 degrees 6. Rs30,000 7. 10bananas 8. 5kg
300 litres 10. Manish 11. Anup

EXERCISE 131

Four examples are the blackboard, the table top, a pair of scissors, the computer
disc etc.

Thelinel,
Except (c) al others are symmetric.

EXERCISE 13.2
(@ 4 (b) 4 (c) 4 d 1
e 6 (f) 4 9 O (h) 0 ()3
Number of lines of symmetry are:
Equilateral triangle — 3; Square — 4; Rectangle — 2; Isosceles triangle — 1;
Rhombus — 2; Circle — countless.
(8 Yes, anisoscelestriangle. (b) No.
(©) Yes anequilatera triangle. (d) Yes, ascaenetriangle.
@ AHIMOTUVWXY (b) B,C,D,E H,I,K,O, X
(o0 FGJL NPQRSZ

EXERCISE 13.3
Number of lines of symmetry to be marked :

(@ 4 (b) 1 (c 2 d 2
© 1 (f) 2
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Note

i _w._ [11]

[ —_53:._ _ [l

LU

:E_____ Il

LI

L T
L] I I

3

4

5

6

7

9

10 1

3 14

:E:: (]




BRAIN-TEASERS

From a basket of mangoes when counted in twos there
was one extra, counted in threes there were two extra,
counted in fours there were three extra, counted in fives
there were four extra, counted in sixes there were five
extra. But counted in sevens there were no extra. Atleast
how many mangoes were there in the basket?

A boy was asked to find the LCM of 3, 5, 12 and another number. But
while calculating, he wrote 21 instead of 12 and yet came with the correct
answer. What could be the fourth number?

There werefive pieces of cloth of lengths 15 m,
21 m, 36 m, 42 m, 48 m. But al of them could
be measured in whole units of a measuring rod.
What could be the largest length of the rod?

There are three cans. One of them holds exactly

10 litres of milk and is full. The other two cans can hold 7 litres and 3
litres respectively. There is no graduation mark on the cans. A customer
asksfor 5litres of milk. How would you give him the amount he ask? He
would not be satisfied by eye estimates.

Which two digit numbers when added to 27 get reversed?

Cement mortar was being prepared by mixing cement to sand in theratio
of 1.6 by volume. In a cement mortar of 42 units of volume, how much
more cement needs to be added to enrich the mortar to the ratio 2:9?

In asolution of common salt in water, theratio of salt to water was 30:70
as per weight. If we evaporate 100 grams of water from one kilogram of
this solution, what will be the ratio of the salt to water by weight?

Half a swarm of bees went to collect honey from a mustard field. Three
fourth of the rest went to arose garden. Therest ten were still undecided.
How many bees were there in all?

9. Fifteen children are sitting in acircle.
They are asked to pass a handkerchief
to the child next to the child
immediately after them.

The game stops once the handkerchief
returnsto the childit started from. This




MATHEMATICS

can be written as follows : 1-3—-5—-7—-59—-11—-513—-515-52-54—-6—8
— 1012 —»14—1. Here, we see that every child gets the handkerchief.

(i) What would happen if the handkerchief were passed to the left leaving
two children in between? Would every child get the handkerchief?

(i) What if we leave three children in between? What do you see?
In which cases every child gets the handkerchief and in which cases not?
Try the same game with 16, 17, 18, 19, 20 children. What do you see?

10. Taketwo numbers9and 16. Divide 9 by 16 to get theremainder. What is
the remainder when 2 x 9 is divided by 16, 3 x 9 divided by 16, 4 x 9
divided by 16, 5 x 9 divided by 16... 15 x 9 divided by 16. List the
remainders. Take the numbers 12 and 14. List the remainders of 12,
12x2,12%x3,12%x4,12%x5,12%x6,12%x7,12%x 8,12 x 9, 12 x 10,
12x 11,12 x 12, 12 x 13 when divided by 14. Do you see any difference
between above two cases?

11. You have been given two cans with capacities 9 and 5 litres respectively.
There is no graduation marks on the cans nor is eye estimation possible.
How can you collect 3 litres of water from atap? (You are alowed to pour
out water fromthecan). If the canshad capacities8 and 6 litresrespectively,
could you collect 5 litres?

12. The area of the east wall of an auditorium is 108 sq m, the area of the
north wall is 135 sq m and the area of the floor is 180 sq m. Find the
height of the auditorium.

13. If wesubtract 4 fromthedigit at the units place of atwo digit number and
add 4 to the digit at the tens place then the resulting number is doubled.
Find the number.

14. Two boatmen start ssimultaneoudy from
the opposite shores of ariver and they
cross each other after 45 minutes of
their starting from the respective shores.
They rowed till they reached the
opposite shore and returned
immediately after reaching the shores.
When will they cross each other again?

15. Three girls are climbing down a o
staircase. One girl climbs down two ) - N
steps at one go. The second girl three =~ .
steps at one go and the third climbs © ”
down four steps. They started together
from the beginning of the staircase

R n e nnnmnny




16.

17.
18.
19.

20.

21,

22.

23.

24,

leaving their foot marks. They all came down in complete steps and had
their foot marks together at the bottom of the staircase. In how many
steps would there be only one pair of foot mark?

Are there any steps on which there would be no foot marks.

A group of soldierswas asked to fall in line making rows of three. It was
found that there was one soldier extra. Then they were asked to stand in
rows of five. It was found there were left 2 soldiers. They were asked to
stand in rows of seven. Then there were three soldiers who could not be
adjusted. At least how many soldiers were there in the group?

Get 100 using four 9's and some of the symbolslike +, —, x, |, etc.

How many digits would bein the product 2 x 2 x 2 ..... x 2 (30 times)?

A manwould be 5 minuteslateto reach hisdestination if herideshisbike
at 30 km. per hour. But he would be 10 minutes early if he rides at the
speed of 40 km per hour. What is the distance of his destination from
where he starts?

Theratio of speeds of two vehiclesis 2:3. If thefirst vehicle covers 50 km
in 3 hours, what distance would the second vehicle coversin 2 hours?

The ratio of income to expenditure of Mr. Natargjan is 7:5. If he saves
Rs. 2000 a month, what could be hisincome?

The ratio of the length to breadth of alawn is 3:5. It costs Rs 3200 to
fenceit at therate of Rs 2 ametre. What would be the cost of devel oping
the lawn at the rate of Rs10 per square metre.

If one counts one for the thumb, two for the index finger, three for the
middlefinger, four for thering finger, fivefor thelittlefinger and continues
counting backwards, six for the ring finger, seven for the middle finger,
eight for theindex finger, 9 for the thumb, ten for theindex finger, eleven
for the middle finger, twelve for the ring finger, thirteen for the little
finger, fourteen for thering finger and so on. Which finger will be counted
as one thousand?

Threefriends plucked some
mangoes from a mango
grove and collected them
together in a pile and took
nap after that. After some
time, one of the friends
woke up and divided the
mangoes into three equal
numbers. There was one
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25.

26.

27.

28.
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mango extra. He gave it to a monkey nearby, took one part for himself
and slept again. Next the second friend got up unaware of what has
happened, divided the rest of the mangoes into three equal shares. There
was an extramango. He gaveit to the monkey, took one sharefor himself
and slept again. Next the third friend got up not knowing what happened
and divided the mangoes into three equal shares. There was an extra
mango. He gave it to the monkey, took one share for himself and went to
sleep again. After some time, all of them got up together to find 30
mangoes. How many mangoes did the friends pluck initially?
Thepeculiar number

Thereisanumber which isvery peculiar. This number isthree timesthe
sum of its digits. Can you find the number?

Ten saplings are to be planted in straight linesin such
way that each line has exactly four of them.

What will be the next number in the sequence?

@ 1,59 13,17, 21, ...

(b) 2,7,12,17, 22, ...

(o 2,6,12, 20, 30, ...

(d 1,2 3,58, 13, ..

(e 1,3,6,10,15,..

Observe the pattern in the following statement:
31x39=13x%x93

Thetwo numberson each sideare co-prime and are obtained by reversing
the digits of respective numbers. Try to write some more pairs of such
numbers.

ANSWERS
119
28
3m
The man takes an empty vessel other than these.

With the help of 3 litrescan hetakesout 9 litres of milk fromthe 10 litres
can and poursit in the extracan. So, 1 litre milk remainsin the 10 litres
can. With the help of 7 litres can he takes out 7 litres of milk from
the extra can and pours it in the 10 litres can. The 10 litres can now has
1+ 7=8litres of milk.
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With the help of 3 litres can he takes out 3 litres milk from the 10 litres
can. The 10 litres can now has 8 — 3 = 5 litres of milk, which he givesto
the customer.

14, 25, 36, 47, 58, 69

2 units

1:2

80

(i) No, all children would not get it.

(ii) All would get it.

9,2 11,4, 13,6, 15, 8,1, 10, 3,12, 5, 14, 7.
12,10, 8,6, 4, 2,0, 12,10, 8, 6, 4.

Fill the 9 litres can. Remove 5 litresfrom it using the 5 litres can. Empty
the 5 litres can. Pour 4 litres remaining in the 9 litres can to the 5 litres
can.

Fill the9litrescan again. Fill theremaining 5 litres can from the water in
it. This leaves 8 litres in the 9 litres can. Empty the 5 litres can. Fill it
from the 9 litres can. You now have 3 litres |eft in the 9 litres can.

Height = 9m
36
90 minutes
Steps with one pair of foot marks—2, 3, 9, 10
Steps with no foot marks—1, 5, 7, 11
52
9
99 + 9
10
30km
50 km
Rs 7000 per month
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22.
23.
24,
25.

26.

27.
28.

Rs 15,00,000
Index finger
106 mangoes
27

Onearrangement couldbe § * *°
: e o0

(@ 25 (b) 27 (c) 42 (d) 21 (e) 21
Onesuch pairis 13 x 62 = 31 x 26.
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